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PREFACE TO THE FIITH LCDITION

The request for a revision of this volume serves to
focus attention on a number of advances wiich have
been achieved in the past three years The fundamental
concepts of the author and the basic structure of the
book have not seemed to require alteration Details
have been brought up to date to accord with the recent
publications from climcal endocrinologists, especially
when experience has proved that genumne advances
have been made Notably there are such advances as
thiouracs! therapy for thyrotoxicosts, the modification
of insulin action 1 several ways, improvement of
adrenal cortex extracts, and developments 1n the con-
cepts of the gonadotrophic hormones The changes in
the commercial preparations of hormones are incor-
porated It 1s hoped that the volume will continue to
serve as a sumple guide to reasonable use of endocrine
materials in therapy

—ELMER L. SEVRINGHAUS M D
Madison Wis July 2 1945
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PREFACE TO THE FIRST EDITION

To assist the physician who desires to prescribe more
rationally as well as successiully those potent products
derwed from the glands of internal secretion, 1s the
amm of this volume It 15 1 no sense encyclopedic m
content There are other works of greater scope for
this purpose  No attempt has been made to include the
numerous refinements which will be of snterest to those
who give special attention to endocrine diagnosts and
treatment Obviously, these men can be satisfied with
nothing less than the monographic treatises on the in-
dividual glands and diseases concerned  Qwing to the
ripid development of the scientific laboratory work 1n
endocrinology, the climcian s often at a loss to know
the up to-date diagnostic methods and the most depend
able therapeutic preparations for s problem This
will continue for years to come No one realizes more
than the author how this volume will 1n some respects
be out of date almost as soon as 1t has been crystalhzed
shto printed form With the hope that 1t may be a
signpost along this path of progress, 1t 1s published 1n
response to requests for the printing of a series of lec-
tures given before a variety of medical organizations
during the last two yeats

It 15 a pleasure to express gratitude for the coopera-
tion in the clinie, the laboratory and with this manu-
seript of Dr Edgar § Gordon and Dr Marwan 5
Kimble

—ELMer L Sevrincmaus, M D
Madison, Wis July 1 1928
8
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CoAPTER 1

THE BIOLOGIC SIGNIFICANCE OF
HORMONES

What to Expect of 2 Hormone

It 15 easy to exaggerate the clinical smportance of
endocrine therapy The hormones are being implt-
cated 1n an amazing variety of situations by authors
of current climcal reports It 15 at tumes difficult
to sift the chaff from the wheat There are two tools
which make the sifting process easier These are
fundamental concepts of hormone action which apply
to all the internal secretory products from spe-
cialized glands They may be summed up mm two
words catalysis and correlation  Application of
these two concepts will help the clinician to steer a
sane mddle course between the extremes of enthust
astic exaggerated claims and pessimistic refusal to
apply laboratory findings of definite sigmficance 1n the
clinre

Caotalysis 1s a chermical concept referring to the
manner 1n which a very small amount of an active
substance can cause a tremendous speeding up of a
reaction  No new process 1s mtroduced but the
‘molecular machinery 1s caused to operate so much
more rapidly that the reaction 1s completed n a frac-
tion of the time required without the presence of the
catalyst One of the simplest examples 1s that of
thyroud action The ammal body devoid of thyroid

13



14 ENDOCRINE THERAPY

secretion consumes oxygen and liberates emergy at
a Jow rate, but compatible with Iife The usual
amount of thyroiwd secretion provides sufficient thy-
roxme to catalyze this use of oxygen and hiberation
of energy to a level about 63 per cent higher than m
the thyroidless state The latter level 1s what we call
“normal basal metabohsm ' If the thyrod gland 15
overactive, the supply ot catalyst may accelerate the
oxidation process by as much as 200 per cent above
the thyrowdless level 1f the thyroid fails to provide
enough secretion (1 e catalyst), the basal metab
olism will be measurably low, With complete fature,
the metabohsm 1s about 40 per cent below that of the
healthy normal This concept of catalytic actvity
applies to all hormones, although there are no other
physwlogic processes which can be measured so eas
iy and expressed in such simple mathematical terms
as i the case of the thyrosd This way of thinking
about hormones 1s of icreasing mmportance It helps
m dsfferential diagnosis 1 dsstinguishung degrees
of severity of disease and m rational plans for grad-
1ng hormone doses

Correlation 15 usually thought of as the functmn of
the nervous system The ation of
by chemsals circufating n the blood and I)mph 15
slower and more primtive, but also more general,
in the whole field of biology The simplest example
45 the control of respiratory exchange by carbon
dioxide and oxygen concentrations This 1s not in-
cluded m the group of hormone processes because
the correlation 15 mexdental to the use of oxygen and
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ehmnation of carbon dioxide Very different 1s the
situation with the hormones of the ovary Their
prime function 1s in controlling the extent of the
development of the muscle and hning of the uterus,
‘the secretory actnity of the vaginal mucosa and the
mating and maternal mstincts of the woman so that
successful impregnation may follow the liberation
of the matured ovum Here 15 a most elaborate chamn
of sequential actions, where the hormones provide
the mechamsm for effecting correlation of the vari-
ous parts of the reproductive organs with an essen

tial nicety of balance 1in time and quantity The
concept of correlated activities, imvolving tissues re

mote from each other, applies also to all the endocrine
organs Obviously the correlating forces will be ap

plied to all tissues because of hormone distribution
through the blood Those tissues will respond most
markedly which have the appropmate capacities So

for example, the clinician must bear n mund the
possible effects of thyroid on the heart, bram, bones
and liver when he considers using thyroid therapy
to speed up weight loss 1n a case of sunple obesity

The correlating capacities of hormones 1f kept n
mmnd will help to prevent abuse of endocrine therapy

POLYGLANDULAR SYNDROMES

There 1s a further sense 1 which the endocrine
glands enter mto bodily correlations It 1s recogmzed
that frequently syndromes which imnvolve quantita
tive disturbances of activity of one gland show evi-
Aenre 0f lescer deorese nf malfmrfinm 11 Are A
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more of the remaming glands Several such mixed
prctures or polyglandular syndromes have been de
scribed, often with the names of the ongmal observ
ers attached, which tends to perpetnate their con
cepts  Extensive eaperience in such observations
makes 1t certan that there may be overactivity of
any one gland with normal, subnormal or supernor-
mal function of almost any other of the group of
glands  On mathematical grounds, the number of
different syndromes that can be expected mn this
way becomes prodigious, especially when one remem
bers that after mvolvement of the second gland
such a process, a third gland s possibly still more
disturbed  Any attempt to give diagnostic names to
such mxed pictures 1s nusdirected effort. With the
constantly increasing abthty to make diagnoses
terms of anatomic physiologic and chemucal disturb-
ances, diagnostic terms would be better hmited to
statements of over- or underactvity of each gland
thought involved 1n a given case It may be possible
at tumes to indicate which 1s a primary disturbance
and which secondary

The preblem becomes difficult because of the pe-
cubar posttion of the piturtary secretions 1 the cor-
refation scheme The pitwitary produces a material
which stimulates the growth and activaty of the adrenal
cortex, and the cortex atrophies marhedly but not
completely if the pituitary 1s destroyed Therefore the
adrenal 15 known to depend on pitwitary secretion for
1ts own abihty to produce the cortical hormone at the
normal rate One may therefore have cases of adrenal
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cortex defictency which are primary, 1 e, due to
adrenal failure, or secondary, 1 e, due to failing
adrenotrophic action on the part of the anterior pitu-
tary But since the adrenal cortex 1s itself essentral
for Iife, 1t 1s true that without the adrenal the pitu
ttary will ultimately fail Is there also a specific secre-
tion of the adrenal to stimulate the mtwtary? With
out gomng into the evidence, 1t may be said merely
that the effect of the adrenal on the pitutary 1s only
one aspect of its effect on all active parts of the body
In other words, we now believe that the pituitary
produces a hughly specialized secretion which 1s di
rected toward the adrenal cortex, but that the adrenal
cortex produces a secretion which 1s specialized 1n
terms not of an end-organ but of biologic processes
without which life cannot long be mantamed

It 15 especially true of the anterior pitustary gland
that 1t produces effects in other individual glands by
means of the hormones which are still recognized en-
tirely by these effects, none of them bemg available so
far 1 a state pure enough to allow chemcal 1dent1fi-
cation Most of the antertor lobe functions may be
classified 1n this way The greatest difficulty 1n such
a classification would be with the growth factor,
which has recently been spoken of as the chondro-
trophic” hormone for its effects are most vividly
demonstrated in the growing cartilages The growth-
promoting extracts increase mitrogen metabolism of
anabolic type and produce ncreased amounts of a
number of connective tissues including bone and
cartilage Although the normal type of growth de
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pends on secretion of thyroid, parathyrowd, adrenal,
pancreas and gonad hormones, there 15 a marked
growth-promoting effect of anterior pituttary ex-
tracts without the presence of all these The growth
promoting matertal may be identical with the sub
stance which stmulates secretion by the well
developed mammaries

NEURO-ENDOCRINE CORRELATIONS

There are further correlations mvolving the en
docrine systern  In a few cases nerves are known
to carry stimuh to the glands and to affect secretory
rates The innervation of all the endocrine glands
1s poorly known The reverse process—the modifica-
tion of nervous system activaty by the level of endo
crine secretion~1s well known but hard to measure
as m the mental and reflex effects of thyrowd disease,
diabetes mellitus tetany and the chmacteric This
correlation between the two correlating systems
nervous and humoral, must be further explored

Insist on Prescribung Standardszed Products

It 15 now evident that diagnosis of endocrine dis-
orders 15 becoming gradually more and more quant
tative that 1s, we discriminate differences in degree
of activity of a gland Therefore therapy must be
sumiarly quantitative as we apply measured doses of
active hormone preparations In only a few cases
can we use chemically pure or synthetic substances
as thyroxme, epinephrine, estradsol estrone proges
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terone and testosterone  But for every gland prepara
tion which 15 chmeally worth while, we can use
extracts with potency determined 1n advance by chem
1cal tests or biologic assays The development of these
assays has relieved the chimcian entirely of the cloud
of doubt that existed when he could use only prepar-
ations which he hoped contaned the active hormone
Since we can now have an extract with tested potency
for every gland action which 15 demonstrable i the
human, there 1s no need to prescribe any hormone
other than one of known chemcal purnity or i a
standardized extract of labeled potency The savings
of time, money and results which adherence to this
policy can help us achieve are well worth the effort



CHAPTER 2

SYSTEMATIC ENDOCRINOLOGY

Stmplification of endocrine relationships would be
quichly accomplished 1f 1t were possible to list one
or only a few functions for the secretion of each
gland Some chmcians have long mamtamed that
the activities of the various endocrine glands are so
nterrelated that disturbance of one gland leads to
altered activity of all others The results of the care
ful laboratory work on amimals 1n the past two decades
tend to give support to this climical impression  This
need not lead to hopeless confusion, nor should 1t be-
come an excuse for reviving the use of mxed gland
preparations mn the chme It 1s now clear that if an
ammal 1s made diabetic by pancreatectomy, the dia
betes 1s made somewhat less severe by thy rordectomy
and 1t becomes very muld following erther adrenalec
tomy or hypophysectomy In other words, deficiency
of the pancreatic hormone makes the normal activity
of thyroid, adrenal or pituttary relatively in excess
of the ammal s tolerance so far as sugar metabolism
1s concerned It would be foohsh to treat a diabetic
with a mixture of hormones from these four glands
although All four are disturbed There 15 a deficit of
one and a relatie excess of the other three, or, to
change the comparison, 1f the ovaries are removed or
come to the spontaneous atrophy of the climacteric

20
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there 1s a morphologic change n the anterior pitw
tary, which secretes an increased amount of the hor-
mone which stimulates the ovartes It would be 1l-
logical and chnically useless, to treat a woman at this
time with a mixture of ovarian and pitwitary hor-
mones, for she has already an excess of one and a
deficit of the other

The emergence of such information has given rise
to the concept of a dynamically balanced group of
glands Since it 1s evadent that disturbed activity
of any one gland may lead to some altered rate of
activity of one or more of the other glands, the group
must be studied together But for definiteness we
may approach a systematic study by concentrating our
attentton on the principal and direct effects of each
hormone or active extract The nterglandular rela
tionships will then become not only more evident but
also easter to understand In chmcal diagnosis and
therapy this will lead to attempts to find the en
docrine process which 1s primanily at fault, to think
n quantitative terms and to prescribe standardized
extracts of one gland at a time  Although such logic
may sometimes lead a conservative chmictan to with
hold endocrine therapy this course 1s preferable to
prescribing treatment which might possibly harm the
patient

OUTLINE OF SYSTEMATIC ENDOCRINOLOGY

It 15 urged that the following summary of the
present state of knowledge about systematic endo
crinology be read before any attempt 1s made to
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concentrate on advances 1n the work on one gland

A The Pitutary Group

I Posterior Lobe This tissue produces a pres
sor and an oxytocic material The pressor fac
tor 1s produced :n response to stimulation from
nerves that come through the stalk of the
pitwtary from nucler m the hypothalamic re
gion Destruction of these nucles, mterruption
of the tract or destruction of the posterior
lobe will therefore lead to deficiency of this
pressor secretton  The action of this combined
neurohumoral reflex may be sketched as fol
lows Loss of water by any route leads to mn
creased concentration of blood plasma electro
Iytes, especially salt This stimulates the center
m the hypothalamus, from which impulses
pass over nerves to the posterior mtwtary,
which secretes the hormone The latter passes
via the blood stream to the kidneys where 1t
stimulates 1increased reabsorption of water
from the tubules thercby reducing the rate of
water loss until water intake replemshes the
defictt and stops the reflex activity  The secre
tion of oxytoctc material has less (or no)
nervous control

(a) Vasopressor material (Pitressin, Parke
Dawvis and Company) 1s a short-acting
stimulant to imvoluntary muscle in the
vascular system and intestine It also
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has the effect of stimulating the reabsorp-
tion of water from the renal tubules

(b) Oxytocic material (Pitocin, Parke, Davis
and Company) 1s recogmzed by 1its stim-
ulating action on myometrial contraction

IT Intermediate Lobe Some extracts from this

II

—

part of the pituitary gland have shown marked
ability to cause changes n the melanophores
of amphibian ammmals Other extracts nflu-
ence the erythrophores in the shin of certain
fish None of these intermediate lobe materials
has been shown to be phystologically impor-
tant 1n man nor have therapeutic results been
studied sufficrently to allow any recommenda
tions to be made regarding their chmcal use

Anterior Lobe The results of hypophysectomy
are thought to be due essentially to ablation of
the anterior lobe Widespread effects are well
substantiated and include effects on the glands
Iisted below The transplantatton into hypo-
physectomized ammals of anterior lobes or
whole pituitaries, or the mjection of suitable
extracts, has been found to restore these glands
more or less successfully toward a normal sta-
tus A large vanety of different extracts has
been tried and there has been some tendency to
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speak of as many as 12 different pitwitary hor-
mones None of these 15 known 1n a pure state,
and therefore judgment as to the number of
separate substances produced by the anterior
lobe must be reserved The separation m some
cases 1s not as certam or quantitative as m the
posterior lobe extracts Any report of work
with such extracts should be speoific an stating
the source of material and the method of prep-
aration

(o) Thyrotroplic Effects The thyrod 1s
caused to undergo hypertrophy and hy-
perplasia by certain anterior Jobe extracts
Hypophysectomy 1s followed by thyrod
atrophy This teads to speculation about
primary vs secondary thyrowd disturb-
ances and to the dwiston of the latter
mto subtypes due to endocrine or nervous
causes The functional smportance of the
thyrord wnervation 1s probably limted
to vasamotor effects

The characteristically brief period of
stimulation which can be produced 1n an
animal’s thyrod as judged by histologic
examnation, or 1 human thyrod activity
as judged by chnmical methods, following
the injection of these thyrotrophic extracts
makes 1t difficult to explan the supposed
normal dependence of the thyroid on pitu-
ttary stimulation
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Thyroidectomy and thyroid feeding
are both known to cause cytologic changes
mn the anterior lobe, demonstrating recip-
rocal effects between the hypophysts and
the thyroid

The thyroid appears to secrete just
enough of 1ts hormone to mamtain the
normal rate of metabolism for the entire
body It 1s unknown whether the gland
responds to this basal metabolic rate, to
oxygen concentrations or to the circulat-
g concentration of the hormone If and
when the mechanism for this control 1s
determined, 1t will become possible to plan
far more rational therapy for thyrod
disorders

Thyroxine, the most active agent yet
ssolated from the thyroid, 1s known n
pure form The nature of the molecular
structure of the hormone 1 vivo 1s still
bemng studied It 1s possible that when
thyroxine 15 part of a larger molecule 1t
1s still more active Jodine 1s essentsal to
the formation of thyroxine and 1s, there-
fore, a necessary element 1n nutrition for
persons of all ages Tt 1s recogmzed that
although 10dine defictency 1s the common
est cause of colloid goiter, there are prob-
ably other factors in some cases It may
be that certain infections, dietary disturb-
ances or excessive growth rates increase
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the need for sodine For details on thyroid
chemistry and physiology, see Haring
ton’s monograph, The Thyrowd Gland®

Parathyrord Glands Rather meager evi
dence indicates that the prtwitary contrib-
utes a factor which stimulates the activity
of these glands These structures are 1m
portant in the mechamsm for regulation
of the crculating amounts of phosphorus
and calctum, the excretion of these ele
ments and their deposition 1n or mobiliza
tion from certamn tissues The hormone
shares thss responssbthity with vitamn D
The wvitammn responstbility 1nvolves
several features of mineral metabolism,
such as facilitating caletum absorption
from the gut, and effects on the orgame
substances 1 bones, teeth, etc, which
make possible the deposits of calcium and
phosphorus  Vitamin effects on other
aspects of phosphorus metabolism are sus
pected The exact mechamsm of para-
thyroid hormone activity 1s also known
tn fragmentary fashion According to
the simplest theory, proposed by Albright,
the parathyroid hormone seems primarsly
concerned with adequate excretion of
phosphorus  Retention of phosphorus
tends to depress serum calcium  Exces
!;‘l"kﬂ Hlanngton, Tax Turiow Graws (Londoa Oxford Unt
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swve excretion of phosphorus tends to
lower serum phosphorus content and sec-
ondanly, mobilization of calcium with
creased serum calaum content  Low
serum calctum or high serum phosphorus
concentrations appear to be simulants to
mereased secretton of hormone by the
parathyroids  High calelum or low phos
phorus tends to depress the gland func
tion Thus the hormone represents a part
of a homeostatic mechamism for mantam-
ing a steady state for these two mmerals

Deficiency of parathyroid hormone 1s
followed by the climeal picture of tetany
Since the discovery of this hormone a
clinical syndrome of hyperparathyrotdism
has been recogmzed and described with
several variations The responsibility of
hyperparathyroidism  for decalesfication
of bones, metastatic calaafications and re
nal hthnasts 1s important

The hormone 1s not yet available 1n a
pure form Using the crude extracts
available commercially, chimeal manage
ment of tetany 1s still difficult because the
effectiveness of the injections decreases
with long continued use No explanation
for this phenomenon 1s available

~

Mammary Glands The pitmtary nflu
ence on these glands 1s both direct and
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via the ovaries Estrogen and progeste-
rone are factors necessary to cause mam-
mary growth, following which the lacta-
tion hormone mtiates lactation The
maintenance of secretion 1s dependent on
nervous reflexes from suckling Relations
with the corpus luteum include the mamn
tenance of a corpus luteum during lacta
tion, the mechanism not bemng known
The lactating mammary glands 1n the
human commonly nhibit the sex cycles
m the ovaries The lactation hormone 15
distinet from sex stimulating extracts of
the pituitary There 1s no satisfactory
evidence that the mammary glands pro
duce anything with endocrine activity
elsewhere 1n the body

Pancreas The 1slands of Langerhans
seem to be stimulated to growth and ac-
tivity by extracts of the anterior lobe The
results of the laboratory work of the past
10 years mn this field cannot yet be stated
1n chnieal terms  They certainly indicate
more than one w1y in which the anterior
pitmtary affects carbohydrate metabolism

Stimulation of the pancreas to greater
msulin production appears ncreasingly
probable Excesstve action of this type
may lead to exhaustion of the 1sland tis

sue, with production of diabetes mellitus
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The pitwitary also stimulates the adrenal
cortex, which 1n turn 1s responsible for
converting protein to glucose and for
maimntenance of glycogen stores in the
hiver It 1s sigmficant that experimental
diabetes following pancreatectomy in ami
mals may be alleviated by hypophysectomy
or by adrenalectomy There are further
relations between certamn pituitary ex
tracts and changes 1n blood fats, increased
ketosts, altered fat storage in hver and
altered glycogen storage m muscles It 1s
too early to bring these varied effects into
a harmonious picture In most diabetic
patients there are no obvious reasons to
suspect pituttary disorders There 1s, how-
ever, mcreasing reason to suspect dis
turbed carbohydrate metabolism 1n many
patients with other alterations of pitustary
functions

Insulin remains the mmportant secretion
which 1t was found to be 1n 1922 Const:-
tution of the molecule 1s still unknown
The function of the hormone seems to be
that of facilitating the metabolism of dex-
trose e significantly increasing the rate
of certaimn reactions which may go on at a
slow pace 1 1ts absence

Experimental study of diabetes mellitus
led to the discovery of insulin, and the m
sulin reaction or shock led to recognition
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of a new clumcal syndrome, which 1s
called hypermsulinism This 1s not nfre
quent, 1t may be clinically mportant or
may occur as only a mild exaggeration of
the normal hunger phenomena The usual
stimulant for insulin secretion by the pan-
€reas 1s an increase in sugar concentration
m the blood reaching the pancreas The
duration of isulin action 1s several hours
and its itensity declines slowly The re
sult of 1nsulin action 1s the utilization of
the blood sugar, with a reduction of the
concentration of circulating sugar to 1its
previous level If msulin action persists
and sugar absorption from the gut 1s brief
or only small in amount use of sugar
from the blood may well proceed to a pomnt
when circulating sugar 1s at a far lower
concentration than 1s optimal for the tis-
sues The responses of the central neryous
system to this hypoglycemua constitute
the ‘1insulin shock’ It may be produced
therapeutically or spontaneously by dis-
proportion between nsulin production
and sugar absorption rates Such dispro
portion 1s the mechamsm for exaggerated
hunger occurring one to three hours after
meals, especially mn children Erratic oc-
currence of this reaction 1s characterstic
of pancreatic tumors

Fat metabolism 1s involved mn diabetes
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mellitus, as shown by immediate ketosis
when severe diabetes s inadequately treat-
ed, and emaciation (loss of fats) and fatty
deposition 1n the liver when the diabetes
1s neglected over long periods Tradition

ally this has been explamned as secondary
to the inabulity of the tissues to use enough
glucose, following which fats were mobil-
1zed 1n unusual amounts, but could not be
oxidized completely More recently 1t has
been demonstrated that dietary choline,
normally secured in lecithin, 1s essential
for liver metabolism of fats Further-
more, pancreatic extracts, free from in

sulin, have been shown to prevent the ex

cesstvely fatty livers of pancreatectormzed
dogs treated with msulin  This may md1

cate a second pancreatic hormone, to
which Dragstedt has given the name
‘lipocaic  We have no knowledge about
its significance 1n human diabetes

~

Adrenal Glands Only the cortex of the
adrenal 1s known to be dependent on the
pitwitary for its integrity but this con-
nection 1s certamn  Conversely, adrenal-
ectomy leads to marked changes n the
antertor lobe as it does m many other
tissues It 1s found that removal of either
pitwitary or adrenal cortex leads to atro-
phy of the gonads this 1s reparred by the
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use of prturtary njection i the absence
of the adrenals but not by adrenal cortex
mjection 1n the absence of the prtuitary
The effect of the piturtary 15 direct, that
of the adrenal only indirect and due to
the adrenal effect on the pitwtary Such
mrxed effects are responsible for varying
pictures 1n chnical Addison’s disease and
for the partial chnical control sometimes
attamed by the use of the current extracts
of the adrenal cortex after long contmued
adrenal deficiency has led to extensive dis
turbance of function 1n other organs
The cortex 1s now hnown to be con
cerned with the mamtenance of optimal

! concentrations of sodium and potassiumt mn

the blood and mamtenatice of normal
blood volume, with muscular endurance,
with resistance to infections and with
formation of dextrose from proten It
seems probable that the “diabetogenic”
and “ketogenic” hormone effects reported
1n amymal experiments are mediated at
least 1n large part through the adrenal
cortex

Attempts to identify the cortical hor-
mone have led to reports about a number
of crystaline compounds with various
composition but all related to the same
phenanthrene cychic nucleus which 1s
fundamental to the hormones produced by
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the gonads Which 1s the actual hormone
of the adrenal cortex, or whether there are
two or more hormone molecules con
cerned, are questions still undecided
Under abnormal conditions there may be
some Slhightly distorted forms of this
molecular structure secreted, which result
m climeally recognizable conditions This
1s one theoretical explanation for the
varied forms of hirsutism, virilism, etc, 1n
females and for the whole group of dis
turbances thought of under the term of
Cushing’s pituatary basophihsm  Such pa-
tients may have pituitary tumors, or atyp
1cal pitustary cells with no tumor, but
frequently tumors or other pathologic
conditions are found 1in the adrenal
Sometimes the ovary, testis or thymus 1s
the site of tissue abnormalities Similar-
ity in embryonmic origin and chemucal
products of adrenal cortex and gonad
seems to offer a pomnt of approach mn
understanding this problem It 1s not
probable that excess of normal adrenal
cortex hormone 1s the etiologic factor 1n
these chinical anomalies

About the physiologic factors which
control varying secretory actiity by the
adrenal cortex we know almost nothing
Pathologic evidence makes 1t certain that
the gland responds with increased activity
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to varied toxemuas Ammal experiments
indicate that the admmstration of large
doses of potent cortical extracts 1s fol
lowed by decreased prmtary sumulation
of the adrenal cortex and atrophy of the
adrenal  Clintcal e\perience mdicates
that the use of mummal adequate doses of
extract m Addison’s disease may be fol
lowed by increased adrenal cortex func
tion

The contigmity of the adrenal cortes
and medulla suggests an inquiry as to
whether thev are functionally connected
At present we can do little more than spec
ulate and plan expersments to verifv this

The adrenal medull 15 mtimately as:0
ciated with the involuntary nervous
system and produces 1ts hormone, epineph
rmme on nervous stimulation Epmeph-
rine 15 2 well known chemical compound
Its secretion 15 a part of the emergency
mechanism and emotional response of the
body and has important effects in mcreas
ing oxygen metabolism, increasmg ghyeol
ysis, decreasing dextrose combustion mn
muscles, besydes 1ts effects on the physscal
processes of crculation and respiration
digestnve tract actinaty ctc

‘The Gonads The anterior lobe 15 ndis
pensable for the full development and
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mamntamed nctrvity of the ovares or
testes It 15 furly certun that there re
at least two separable pitmtary gonado-
trophic substances, 1¢, hormones affecting
the gonmads They are termed follicle
stimnlating and Iutemizing hormones, be
cause thetr denttties are best hnown 1
work with female animals  Gonadectomy
also leads to mitintary changes demon
strating reciprocal effects 1s for the
thyroid and adrenals

1 The Ovanes Under the mfluence of
the follicle stimulator the follicles
mature At a certawn stage of matur-
sty the follicle ruptures the ovum 1s
extruded and the corpus luteum 18
formed and goes throngh s period
of atrophy, to be followed by another
sumilar cycle The ovarian cycle de-
pends on the proper sequence of ac-
tion of the pituitary hormones The
changes i the active amounts of
these hormones and the control ex-
erted on pitwtary action by ovarian
hormones are the mechamisms now
bemng mvestigated 1n the search for
the mechanism providing the control of
menstruation

The graafian follicle produces and
contains estrin or estrogemc hormone
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This material 1s responsible for the
development of the mammary glands,
the myometrium and the endometri
um, the mamtenance of the adult type
of vaginal mucosa and for the female
secondary sex characters

The corpus luteum produces and
contains more than one hormone The
best known, called progesterone,
causes a change in the endometrium
which developed under stimulation
by estrogen This change 15 spoken of
as the progestational or premenstrual
change Progesterone tends to oppose
the effects of estrogen i certain ways,
including a reduction 1 myometrial
contractions There 1s 1n some species
a corpus luteum material, distinct from
progesterone, which leads to relaxation
of ligaments in the pelvis of the gra
vid female The existence of this ‘re-
laxin” has been detected in human
blood early 1n pregnancy

The most important chemical com-
pound of the estrogen group 1s estra
diol (dihydrotheelin) which appears
to be the chief or possibly the only
form 1n which estrogenic hormone 1s
manufactured i the ovaran follicle
Estrone (theehin) has been found mn
the ovary, and 1t may be physiological-
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ly important, although 1ts potency 1s
far less Both these materials are in-
activated by liver and possibly other
tissues A small fraction of any estra
dio! or estrone admimistered may be
recovered from the urine, where 1t oc-
curs as a mixture of estradiol, estrone
and estriol (theelol) Some of this
excreted materzal 1s free, and the rest
15 conjugated with glycuromic and sul
furic acids  Since excreted estrogenic
materials represent such a small and
vanable proportion of that acting m
the body, urinary estrogen assays are
of himited value 1n physiologic or chn
1cal studtes Progesterone 15 excreted
mn large amounts as a shghtly altered
form called pregnandiol, conjugated
with glycuronic actd This material
can be 1solated and then weighed 1n
terms of a few milligrams per 24
hours, when the corpus luteum 1s func-
tioning well It 1s uncertamn what pro-
portion of progesterone appears 1n this
form

Exact chemical constitution 1s
known so that synthetic production
has been accomplished with estradiol
estrone, estriol and progesterone The
synthettc materials are 1dentical 1n
biologic activity with the naturallv ae.
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curring hormones In some cases the:
synthetic substances are now 1n con
mercial use For a number of reasor
there has continued to be a destre t
measure the amounts of all these sul
stances 1n terms of some biologic unt
rather than to use weight umts suc
as milligrams The League of Nator
has established international umts I
the case of progesterone 1 unit 1s 1 m
For the estrogenic materals the prot
lem 1s complicated by the varying type
of activity exhibsted by the differer
molecules, so that the comparisons be
tween different pure substances an
muxtures vary, depending on whethe
one uses the vagmnal opening n 1mma
ture animals, vagtnal estrus change
1 castrates uterine changes i cas
trates or some variation of these as th
end-pomnt 1n the test The defimtio
15 that 1 umt 15 00001 mg of a larg
sample of purified estrone which ha
been deposited at London The un
known and the known must be tester
by direct comparison 1n the same lab
oratory and on the same group ©
ammals A simlar umt 1s specifie
for benzoate esters Mixtures of estro
gens or mew materials must be com
pared with these standards Th
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method does not give comparative re
sults 1n the same ratio as the chinical
effectiveness of the several types of
estrogen At present there 1s no
stmple solution for this puzzling situ
ation

The reciprocal effects of ovarian
hormones on the anterior piturtary are
still confusing  Sustamed use of large
doses of estrogenic materials 1n exper1-
mental ammals leads to depressed pro-
duction of gonadotrophic hormones
Short time experiments and use of
smaller doses do not give the same
results At tumes there appear evi-
dences of stimulation of pituitary
function following estrogemc therapy
1n ammals The matter requires more
quantitative study These varied ef-
fects may well be correlated with the
disconcerting variety of anomalies mn
human menstrual cycles and the dis
agreement about results from expert
mental therapy with new endocrine
preparations 1n the past decade

Menstruation 1s a phenomenon still
without generally accepted defimtion
A bloody flow from the endometrium
can be obtamed by the action of ade-
quate doses of estrogen followed by
marked reduction or withdrawal of the
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curring hormones In some cases these
synthetic substances are now 1n com
mercial use For a number of reasons
there has continued to be a desire to
measure the amounts of all these sub
stances 11 terms of some biologic unit,
rather than to use weight umts such
as milligrams The League of Nations
has established internationil umts In
the case of progesterone 1 umt 15 1 mg
For the estrogenic matertals the prob
lem 1s complicated by the varying types
of activity exhibited by the different
molecules, so that the comparisons be
tween different pure substances and
mixtures vary, depending on whether
one uses the vaginal opentng 1n 1mma

ture ammals, vagmal estrus changes
in castrates utermne changes i cas

trates or some variation of these as the
end-pomt 1n the test The defimtion
1s that 1 umt 15 00001 mg of a large
sample of purified estrone which has
been deposited at London The un

hnown and the known must be tested
by direct comparison 1 the same lab

oratory and on the same group of
ammals A similar umt 1s specified
for benzoate esters Mixtures of estro

gens or new matersals must be com

pared with these standards This
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Iicles 1n the ovaries

The menopause, with varied chimcal
picture, has been found to be produced
essentially by the withdrawal of estro-
gen from the body The corpus luteum
15 of slight importance 1n this matter
Replacement therapy with commercial
estrogenic preparations 1s comparable
m 1ts symptomatic success to the use
of thyroid 1n myxedema The hormone
can be given orally although larger
doses are required than when 1t 15 1n-
jected parenterally This 1s probably
due to the rapid activation of estro
gens by the liver

2 The Placenta During pregnancy, the
products of conception, probably the
placenta, produce materials of 1mpor-
tance 1n several ways In addition to
increased amounts of estrogenic sub-
stances there 1s produced a large supply
of substance that 1s m many ways hke
the anterior pituitary gonad stimulat-
ing hormones It 1s certain that this 1s
chemically distinct from the anterior
lobe hormone, in fact the placenta
produces something which mhibits the
pituttary during pregnancy This ante-
rior pitustary Itke (AP L ) substance
may contribute to mamntaming the cor
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hormone The flow can be inhibited
for long periods 1f the estrogen dose 1s
maintained or also 1f 1t 15 followed by
a mamtaimed dose of progesterone
Progesterone leads to a premenstrual
endometrium, but flow does not follow
until progesterone 1s omitted or the
dose greatly reduced In humans as
well as 1n animals, both the follicular
and the lutern types of flow have been
demonstrated Regulanity of the per
ods between flows 1s not a dependable
guarantee that the normal premen
strual changes have occurred, nor 1r
regularity that they are absent The
factors which control the circulatton ;m
the uterus are undoubtedly involved 1n
determming the timing, duration and
amount of flow, the amount of blood
which 1s included in the secretion from
the endometrium (menstrual flow)
and the loss of tissue Estrogens have
marked vasomotor effects, as well as
action on the myometrium thereby
representing the major endocrine fac-
tor More exact description of the
pracess 1s not yet possible

The cycle of menstruation 1s, there-
fore, dependent on pitmtary and ova
rian hormone production and on the
speed of the typical Iife cycle of fol-
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licles 1n the ovaries

The menopause, with varted chinical
picture, has been found to be produced
essentially by the withdrawal of estro-
gen from the body The corpus luteum
1s of slight importance mn this matter
Replacement therapy with commercial
estrogenic preparations 1s comparable
m 1ts symptomatic success to the use
of thyrotd 1n myxedema The hormone
can be given orally although larger
doses are required than when 1t 1s 1n-
jected parenterally This 1s probably
due to the rapid inactivation of estro
gens by the hiver

2 The Placenta During pregnancy the
products of conception, probably the
placenta, produce materials of impor-
tance 1n several ways In addition to
increased amounts of estrogenic sub-
stances there 1s produced a large supply
of substance that 1s 1n many ways ke
the anterior pituttary gonad stimulat-
mg hormones It 1s certain that this 1s
chemically distinct from the anterior
lobe hormone 1n fact the placenta
produces something which inhibits the
prtuttary during pregnancy This ante
rior pitmtary-like (AP L) substance
may contribute to maintaming the cor-
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pus luteum of pregnancy and to inhubit
ing ovulation, and 1t has effects on the
fetal gonads The excretionof A P L
1n the urine 1s the basis of the widely
used Aschheim-Zondek, Friedman and
most other ammal tests for early di-
agnosis of pregnancy This A. P L
has been widely used as a chmecal stun
ulant of the gonads 1n both sexes The
logtc of this procedure 1s gravely mn
doubt and 1t now appears wiser to use
only gemune anterior lobe products
A P L does not simulate the human
follicles but mav cause some destruc
tive changes and atretic follicles, how-
ever 1t may be useful 1n certain morbyd
conditions such as threatened or re-
peated abortton The use of A P L
materials 1 males to produce descent
of cryptorchud testes 1s based on ani-
mal work confirmed by chinical results
It 1s apparent that this testicular effect
1s Iimited to stimulation of the inter-
stitial tissue  Any effects on spermato-
genic tissue depend on the 1nterstitial
tissue secretion of testosterone which
has some beneficial effect on spermato
gemc tissue but cannot substitute
entirely for the anterior pituttary gon
adotrophic hormone

The term prolan’ should be re
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served for A P L and not be applied
to anterior pituitary extracts

3 The Testes Anterior lobe stimulation
1s necessary for the development of the
spermatogenic and interstitial tissues
There are probably two or more hor-
mones produced by the testis since the
one best known does not give complete
results in replacement therapy after
gonadectomy 1n either animals or the
chinie This better hnown material 1s
testosterone and 1s produced by mter
stitral tissue It 1s excreted 1 a form
known as androsterone The effects of
admimstered testosterone and andro
sterone differ 1n qualstv and intensity
Human therapy can now be based on
testosterone but whether this can be
used orally has not been determined
Oral admmstration 1s comparatn ely
ineffective, to say the least This tes-
ticular matersal 1s demonstrable by
several effects best hnown among
which 15 1ts stimulation of the comb
growth 1n the capon It also causes de
velopment 11 the human of the sem
mal vesicles, of the prostate of other
accessory genmtal structures and of

some of the male secondary sex char
acters
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The secretion of the spermatogeme
tissue 1s tn some senses still hypothetic

Physiologie and pathologic work
with these male hormones 1s sufficient
1y advanced to show that there are chn-
1cal changes in the amounts eirculating
angd excreted m such conditions as cas-
tration, sotne cases of premature fail
ure of sex activity and certan testic
ular tumor cases There 15 no doubt
that testosterone exerts an inhibitory
effect on the pitwtary production of
gonadotrophic hormones Such action
18 part of a dynamic balance between
pitwtary and testicular function a the
normal male Tlus tvpe of testosterone
activity has led to ts tral sn reducing
pitustary activaty in women The meth-
od 1s still m the expermmenta] stages

(g) Incompletely Defined Prtmutary Functions

These include suggestions of effects on (1)
carbohydrate and (2) fat metabohsm
other than via the pancreas or adrenals or
thyrowd, direct effects on (1) the specific
dynamc action of foods and (2) the well
known growth promotion factor of the an
terior Jobe  Although lsghly potent
growth-promoting  extracts have been
produced, 116 product of crvstalime purity
has been reported It seems mncreasingly
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probable that there 15 a growth hormone,
which stimulates anabolic processes 1n
protein metabolism, especially i con
nective tissues The marked effects seen
m growing cartilages have led to the
designation of ‘ chondrotrophic hormone ’
It must not be forgotten that many other
hormones, some of the vitamins and pro-
temn and calorie supply, are among factors
which affect growth rates The varying
pictures of gigantism, acromegaly and
dwarfism as well as of the different types
of mfantihsm may occur as consequences
of varymg disturbances in this one gland
with slight relati e changes 1n one or more
of the factors enumerated

Muscellaneous Group of Glands

I The Pimneal This structure has not been as
signed a recogmzed function Its caleification
15 commonly demonstrable by x-ray in early
adult Iife Occasional suggestions are made
of pineal disturbance associated with precocious
sex development

II The thymus has recently had attention from
several investigators It 1s probably not to be
considered the cause of sudden death as fre
quently as formerly thought but it may cause
mechanical difficulties The metabolic sigmfi
cance of the thymus 1s very uncertain Since



ENDOCRINE THERAPY

m

thymic atrophy parallels adolescent develop
ment and since much animal work suggests that
thymic entracts stimulate growth and espe
cially rapid development, whereas other reports
show that gonad hormone treatment of ammals
causes thymic atrophy, one must recogmize
some assoctation between thymus and endo-
crine activity But the direct phystelogic re
sponsibility of the thymus ts unhnown The
chnician must stilf deal with this structure on
anatomic grounds There 15 no sound basis for
thymic preparations in therapy One need not
fear that radiation for enlarged thymus m mn
fancy will distort the development or retard
growth of the child Chmeal observations
strongly suggest that thymic tumors, possibly
thymic hyperfunction, are related to mvas-
thenia  The phvsiologic basis of such a relh
tion 1s not clear

Hormones of importance m the digestive proc
esses include secretin, which 1s produced by the
action of acid 1n the duodenum and which stim-
ulates secretion of gastric and pancreatic juices,
and cholecystohmin an upper mtestinal mu
cosal product which 1s a factor 1n galibladder
evacuation  More recently there has been de-
scribed an mntestinal extract, enterogastrone
which mhubits gastric activity None of these
three has been brought mto climcal use for
diagnosis or therapy
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IV The passage of a nervous impulse over a motor
nerve lends to the liberation of small amounts of
compounds which stimulate the end organs In
the sympathetic system this material 15 sym-
pathin  (Cannon), resembling epinephrine
rather closely In the voluntary nervous system
1t 15 acetylcholine, a compound of known com
position The possibility of preparing related
compounds with slow and sustained effects 1s
enticing

€ Antthormones

During the past few years much has been said
about biologic reactions n ammals which have
been treated with certain of the relatively crude
pitmstary extracts Continued or repeated use of
these materials 1n the same ammal 1s often fol-
lowed by a primary positive stimulation and later
by a failure to continue the success In some cases
there have been evidences of formation of 1m
mune bodies w hich could be passtvely transferred
to other ammals In other cases the results have
indicated a refractory state, which would allow of
repeated or continued effects only after a rest
peniod free from therapy The explanation of
these phenomena mn terms of antthormones has
been promptly offered and 1s leading to much
speculation about the therapy of such conditions
as thyrotoxicosts It should be pointed out that
there are no known cases of an antibody for any
of the punfied hormones thyroxine estrogemc
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substarnces, progesterone or testosterone Other
factors which probably enter into the explamation
of these refractory states mnclude the rectprocal
relationships between various glands, the exhaus-
tion state from excessive stimulation which can
be demonstrated 1n such cases as thyraid, adrenal,
ovaries and posstbly the pancreas, and the obvious
cyclic activity seen n ovaries Ewidence increas
mgly ndicates that antihormones are species-
spectfic antibodies 1 the sense of elassic inmun-
ity Other factors m producing refractory states
still require constderation  Antshormones are not
yet useful in the chme

REFERENCES FOR FURTHER READING

For detasled studtes of the individual glands, consult
T Cameron’s Recent Advances 1n Endocrirology

(4th ed, Philadelphia P Biakiston’s Son & Co

1940) This volume 1s well documented and presents
an excellent survey of chemical, physiologic and chn
scal hnowledge

For details and documented studies of the reproduc

tive group of hormones see Sex and Internof Secre
tion, edited by Ldgar Allen, Charles H Danforth and
Edward A Dowsy (2d ed Bajtimore Willams &

Wilkans Co , 1939)
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POSTERIOR PITUITARY

Function

The posterior pitwitary provides a pressor and an
oxytocic matersal and 1ts activity 15 dependent on
the mntegrity of a nervous connection from the supra-
optic nucler through the mnfundibulum With de-
structive lesions anywhere in this tract or involving
the posterior lobe, but leaving the anterior lobe 1n-
tact, permanent polyuria results The physiologic
significance of the pressor material 1s unknown aside
from this action Physiologic oxytocic activity dur-
mg menstrual cycles and at delivery 1s the subject
of speculation, but the action 1s not demonstrated

Diagrosts

The only chinical entity defimtely associated with
posterior lobe disease 1s diabetes mnsipidus, a result of
hypofunction Diagnosis 1s based on the presence of
persistent polyuria with low specific gravity, 1 012 or
lower, without glycosuria or evidence of chronic
nephritis and with hittle or no reduction of the polyuria
by voluntary water restriction for as long as 12 hours
A search for any anatomic sources of posterior prtutary
rritation or destruction 1s urgently indicated, because
spectfic therapy for syphilis, irradiation for the bone
lesions of the Hand-Schiiller-Christian disease (xan
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thomatosts) and surgical removal of intracranal tu
mors have been known to effect at least partial and
sustained 1mprovement

There 15 no accepted association of any climcal syn
drome with hyperfunction of the posterior pitmtary
or with abnormal production of the oxytocic sub-
stance

Therapy

Helpful measures 1n diabetes insipidus are the vol
untary curtailment of water intahe to the pomt of be
gmmng discomfort from thirst, reduction i salt
ntake by omussion of added salt n serving food and
moderation m protemn mtake Thyroid therapy 1s con
traindicated for i1t may increase the severity of the
syndrome

Specific therapy 1s by use of U S P posterior pitu
stary solution This may be given hypodermcally
doses from 025 to 1 cc as required to control the
polyuria  The objective should be urine volumes of
2 to 3 L per 24 hours, thus avoiding much broken
sleep from nocturia The pressor fraction 15 the im
portant matenial but its greater expense mbtates
agamst 1ts emplovment except mn gravid women n
whom the oxytocic fraction must be avoided These
extracts may be used intranasally, etther as sprays
with an atomzer or on cotton tampens readily placed
by the patient after tramng The easiest and least
expensive method 15 the use of posterior pituitary
powder, used as snuff, m effective amounts and at
appropriate mntervals learned quickly by any patient
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Fig 1—Obesity and diabetes msipidus This woman
23 was well until obesity began durmg first pregnancy
becommg progressively worse Polvura and polydipsia
followed second pregrancy and menses did not return
after lactation No evidence of pitmtary lesion found by
x Tay of eye examnation Diabetes msipidus was con

trolled by “post ta v reds
troiled by posterior pitwitary therapy reducing output
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The whole posterior prtustary hqud or the sep-
arate fractions 1n aqueous solutions or in nasal jellies
are used frequently for effects which may be pharma
codynarme rather than substitutional Thus the pres-
sor fraction 1s used in cases of acute and profound
hypotenston and for relief from atony of the intestine
after laparatomies Its action on blood vessels or 1n
testines 1s very transitory This action 1s important
however, for the increased blood pressure may lead to
unpleasant head symptoms, or most commonly the
mtestinal stimulation causes a bowel cramp when an
overdose 1s adminstered for relief from diabetes 1n
sipidus  Patients soon learn to heep the maintenance
doses below the level which will cause such discom-
fort. The oxytocic substance 1s used widely i ob-
stetrics to increase the postpartum contractions of the
uterus Doses of erther fraction vary from 025 to
lece

Preparations Available

The U S Pharmacopeta calls for Solution of Pos
terior Pituitary which 1s furnished mn standardized
ampules of two concentrations called ‘obstetrical
and “surgical > The former 1s one half as strong as
the latter Parke, Davis and Company have developed
the separate fractions vasopressin and oxytocin
which they alone market under the names Pitressin’
and ‘Pitoctn The term  Pitwitnin® hikewsse applies
strictly to this firms product of the entire posterior
lobe Six other manufacturers produce the U S P
extract 1n the same potency sold as extract or solu
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tion of posterior pituitary The posterior pitustary
powderisalsoa U S P product and 1s available from
several manufacturers under no spectal name

Recent attempts to prolong the action of posterior
pituttary extract have led to formation of a tannate,
which 1s msoluble 1n water or oils This 15 njected
n a suspension, at present available in o1l The hor
mone 15 liberated slowly enough that one injected dose
contmues to act for 24 to 48 hours

Prognosis

Unless a specific cause for diabetes msiprdus can
be discovered and removed, 1t 1s a permanent disorder
and will require hifelong treatment When sympto
matically treated with piturtary material, the disorder
does not limt life or health per se  There 15 no contra
indication to the use of mmmmum doses of the poste
rior lobe necessary for control of the symptoms

REFERENCES FOR FURTHER READING

J A Greenyeand L E January Diabetes Insipidus
JAMA 115 1183-1185, Oct 5, 1940
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ANTERIOR PITUITARY

Simce the antertor pitutary s now known to pro-
duce matersals which are essential to the development
and actwvity of the thyroid, adrenal cortex, gonads and
mammary glands and posstbly also parathyroids, pan
creas and thymus, and since the activity of the an
terior lobe 15 essential to growth, normal carbohy-
drate and fat metabolism and blood regeneration, it
has become possible to group the functions of the dif
ferent glands under a tentative orderly arrangement
with the pitwitary as the center of the scheme The
order of hsting of glands 1s anatomic from top to
bottom, preceded by the general growth problem

In view of the fact that the pitwitary has such
varied potencies occasions are rare when a complete
prturtary extract 1s required in chinical therapy Ex-
tracts should be prepared for specific purposes and
standardized by their abilities to achieve such results
m experimental ammals The time when tablets of
pituitary gland substance could be prescribed with
chnical confidence has passed Until some method
has been found to prevent destruction of pituitary
hormones in the digestive tract dependable endocrine
therapy with pituitary materials will have to be based
on hypodermic admimstration of carefully stand
ardized doses Fortunately, there are extracts from
some glands such as thyroid adrenal cortex and
ovaries which can be used orally with benefit The
following pages discuss this increasingly important
quantitative aspect of the diagnostic and therapeutic
problems of the anterior lobe and related glands
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GROWTH FACTOR
Function

There seems to be one speific extract from the
anterior pitustary which accelerates growth, however,
the results of human therapy have been better when
the extracts are not fractionated too lughly There
fore, the impression has ewsted that catalysis of
growth by the prtuitary 1s the summation of several
stunudating actions, probablv including most of the
other known functions of this gland The expression
of the growth stimulus 1s most easily demonstrated 1n
the long bones afthough 1t applies to soft tissues as
well, and can be demonstrated 1n such metabolic proc
esses as wmncreased mitrogen metabohsm Recent re
sults mdicate that a lghly potent growth-sumulating
substance may be 1solated, free from most other prtu-
ttary functions The strihing effects of such materal
on growing cartitages have led to calling the growth
promoter the chondrotrophic hormone

Diagnosts
Diagnosts of retardation or acceleration of growth
requires the use of the comyentional height-weight
age tables, which must be interpreted with the hnowl
edge that they represent statistical “normal’ ndrad
uals, 1 e, that at Jeast 10 per cent deviation from such
data must be allowed before diagnosing abnormality
54
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Tig 2—Gigantsm Age 2° 79 m tall Growth had
stopped within the twenty second year Span was 82% m
There were petit mal attacks loss of libido and headache
all of recent orgm Sugar tolerance was mcreased No
pitwitary tumor could be demon trated by x ray or e e
exammation during the next year Use of estrogemc hor
mone and later of deep < rav therapy gave temporary relief
from the epileptic seizures



CHAPTER 4

GROWTH FACTOR
Function

There seems to be one specific extract from the
antertor pituttary which accelerates growth, however,
the results of human therapy have been better when
the extracts are not fractionated too ughly There
fore, the mmpression has existed that catalysss of
growth by the pstwtary s the summation of several
stimulating actions, probably including most of the
other known functions of this gland The expresston
of the growth stimulus 1s most eastly demonstrated 1n
the long bones although it applies to soft tissues as
well, and can be demonstrated 1 such metabolic proc
esses as increased mitrogen metabolism Recent re
sults indicate that a ighly potent growth stimudating
substance may be 1solated, free from most other pitu
stary functions The strilang effects of such material
on growing cartilages have led to calling the growth
promoter the chondrotrophic hormone

Daagnosis

Diagnosss of retardation or acceleration of growth
requires the use of the conventional height weight-
age tables, which must be mnterpreted with the knowl-
edge that they represent stattstical “normal” individ
wals, 1 e, that at least 10 per cent deviation from such
data must be allowed before diagnosing abnormality
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Records of growth of the individual during recent
years are of greater importance than any single exam-
1nation, but should be written data obtained by careful
observers 1f the evidence 1s to be useful Retarded
growth may be a result of undernutrition 1n proteimn,
1n caloric intake, 1n the supply of vitamins or of long
continued infection ' When history and physical exam
matton are competent to eliminate such causes the
pituttary 1s imphcated as the cause of dwarfism by
common assumption The probability of pitwitary
responsibility 1s increased in those cases 1 which dis
turbance of genital development 1s evident, eg, the
Froehlich type (with obesity also), the Loramn type
dwarf (symmetrical and delicate structure, with 1n
fantile sex organs) Cretimism and achondroplasia
must be elimnated as causes of dwarfism If there 1s
doubt, x-rays of the hands and arms are helpful
Marked thyroid deficiency causes delay mn the develop
ment of centers of ossification Achondroplasta leads
to short limbs as compared with the torso, and the
characteristic x-ray pictures of the epiphyseal ends of
the long bones are diagnostic

Pitwitary cachexia, Sunmonds disease, 1s a conds-
tion marked by profound asthema, emaciation, de
creased size of viscera, loss of sexual functions and
loss of resistance to infections or severe stress It 1s
usually terminated by death following a relatively
munor 1llness or trauma At autopsy atrophy or de
struction of large portions of the anterior pituttary
are the pathognomonic findings Probably Simmonds
disease results from hypopitutarism plus destruction
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Arrested case with ofd tumor in sella

3 —Acromegaly
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of certain hypothalamic areas Antemortem diagnosis
has been hampered by the close similarity of the
syndrome known as anorexia nervosa, in which for
various reasons extreme undernutrition occurs despite
an available supply of good food and apparently nor
mal abihity to digest 1t Consequently, 1t becomes
necessary to employ the most clever psychiatric 3p-
proach to augment the nutritional program as the
first step i therapy for such asthenic patients Be
yond this pomt the use of pituitary extracts 1s shil
experimental The more comprehensive or “crude
growth-promoting preparations may be expected to
provide the more complete substitution therapy for
complete pituntary farlure Concident treatment with
adrenal cortex extracts 1s rational Reports of sticcess
1 such cases are still few

Reports by Sheehan mn the past few years have em
phasized the occurrence of various degrees of pitu-
ttary failure following deliveries marhed by a shock
like picture  Probably a far larger number of women
have partial fallure rather than complete loss of pitu-
itary function, 1e, Stmmonds’ cachesaa It 1s these
women who can be grven some measure of relief by
dietary therapy for emaciation or for the obesity
which paradoxically marks some cases with hypothal-
amic myury The gonadotrophic materials described m
Chapter 11 will be required to restore underactive
gonads If response to such therapy 1s madequate,
substitution for ovarman secretfon by estrogemc ther-
apy may be indicated as for clunacteric symptoms
oceurring under any circumstances
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Gigantisms occurs when anterior lobe overactivity 1s
marked before the union of the epiphyses, acromegaly
develops when the overactivity 1s present after the
union precludes further gan in length of the long
bones It 1s obvious that gigantism may be followed
by acromegaly when the exaggerated activity con
tinues Adfter the earlier stages of the disorder, the
diagnosis of acromegaly 1s obvious from inspection
The problem 11 gigantism 1s to diagnose this process
before the individual has exceeded the normal height
for the adult The growth process occurs in cycles
during the first two decades of Iife, and the last rapid
growth period appears at the time when adolescent
changes begin to develop Rapid growth 1s common at
this age and often 1s alarming, but seldom does 1t lead
to excessive height There 1s a widespread opimon
that essenttally normal activity of the gonads serves to
accelerate the union of the epiphyses and thereby stop
the growth which would otherwise lead to gigantism
Epiphyseal umon 15 known to occur desptte complete
absence of the gonadal secretions, and therefore, 1t
must be recalled that the effect of these sex hormones
1s merely catalytic, 1 e, they increase the rate of such
a process of bony maturity but are not necessary for
the maturmng process Thyroid activity also stimulates
bony maturity Consequently the available methods
for limiting unduly rapid growth in stature are the use
of thyroid, of gonadotrophic or of gonad hormones
It would be unjustifiable to attempt surgical or 1rrads
ation therapy to reduce pituttary activity in cases of
excessive growth save in the presence of a neoplasm,



Fig 4—Same case as preceding ch
duliand phalanges g charactenstic bony changes i
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Fig § (left) —Dwarf 19 with dabetes partially controlled for 8
years He had not grown during last 6 vears  Proportion and maturity
indicated Levi Loramn tvpe “o evidences ot adol scent matunty Epi
physe utumted
1g 0 {right) —Ad tion of growth promoting anterior pituitary
extract (Polvansyn Armour) led to addition of 5% 1 in 20 months with
adoles ent changes of gemtalia voice and attitude Diabetes became dis
tinctly less severe and more stable
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because of the possibility of permanent destruction of
prtwtary gonadotrophic and adrenotrophic actnity

Therapy

For dwarfism, 1t 1s smportant that the diet be ade
quate The addition of concentrated vitamin prepara
tions such as cod or hahbut hwer oils to furmsh
vitamins A and D and of yeast preparations or other
source of the vitamin B group are worth trial Spe
ctal emphasis may be given the use of thiamme (vita
min Bi) if the appetite 1s not excellent

The dwarf whose retarded growth has not been
defimtely explamed may be given antertor pituitary
therapy even though there 1s no certainty of pituitary
etiology This has often been done with oral prepara
tions but the results are less certamn than from the
use of the newer extracts Hypodermic admumstra
tion 15 simple  the doses should be 1-2 c ¢ daily Smce
the material 1s water-soluble and since 1t acts quichly
and for a brief period after injection results will be
far better from frequent small doses than from large
doses at intervals separated by several days Increased
rate of growth should appear within two to three
months 1f the dosage 15 adequate but treatment should
be continued until the stature has reached the opttmum
or until the femoral epiphyses have umted (last stage
of growth) It 15 unnecessary to mterrupt such a
series of ijections for rest pertods or to avord ant1
hormone formation

The preparations available for stimulating growth
include at least five standardized anterior piturtary ex
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tracts, sold under that mame or with special trade
names, as given below There 15 at present no infor-
mation from impartial sources by which the potencies
or relative merits of these extracts can be compared
They are all known by both animal and human trials
to be potent in stimulating growth Local reactions
from the hypodermic 1njections are not extreme The
Armour laboratory and Ajyerst, McKenna and Har
rison produce extracts under the name “Polyansyn
and “Growth Complex” Polyansyn contains thyro
trophic and gonadotrophic materials, which are ormtted
from Growth Complex Parke, Davis and Company
label their product ‘Antwitrin Growth ’ The Squibb
product 1s ‘Phykentrone The Wilson laboratory
calls the extract “Phyone

These same materials seem appropriate for the
treatment of Summonds disease The accessory use
of a high caloric diet and of at least 3 mg thramme
daily to provoke appetite should precede as well as
accompany the treatment Trial of msulin to provoke
greater appetite must be attended with great caution
because patients with Simmonds’ disease are pecul-
1arly sensittve to insulin It 1s important to emphasize
skalful use of psychotherapy to alleviate the anorexia
nervosa which has too frequently been confused with
genuine Simmonds’ disease (See Fig 10)

Acromegaly has been treated with irradiation or
with surgery The choice will depend on regional 1n
dications (tumor optic nerve damage) Often the
symptom requiring rehef 1s headache and some pa
tients have been relieved by nothing more than deep



Tig 7 (above) and Fig § (below left) —Same case as preceding
Temoral epiphyses unumted before therapy
9 (below right) —Same case Femoral epiphvses umted after
pitwitary theraps
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lig 10 —Anorexia nervosa simulating Simmond
exa Age 28 Fangue weight loss_constipation poor ap
petite amenorsh a for seven years Pulse slow blood pres
sure as low as 86/52 blood sugar levels low after sugar
tolerance test basal metabols m 14 207 below predictions
whole blood chalesterol 222 mg per 100 cc  serum protein
452% uterus small without endometrium obtanable bv
curet Responses to pdremal cortex and several anterior
p tuitary extracts temporary and poor W ithholding of salt
affected her as st does patients with severe adrenal defi
c1 ncy Postmortem showed intact adrenal thyroid and pit
wiary glands and viscera were not small as 1 trge Sim

disease  Socral factors accounted for anorexta
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X ray therapy There has been some temporary suc-
cess reported from the use of Jarge doses of estrogenic
hormone, which 1s thought to operate by exerting at
nhibition on the anterior pituitary  Thus mbubition 15
known to occur wn small laboratory antmals so far as
the gonadotrophic function of the mitwtary 1s con
cerned The permanence of results cannot yet be told
There 15 no danger 1n this type of treatment Sumlar
treatment 1n adolescent gigantism 1s conceivable, or
the use of gonadotrophic pitwitary extracts to hasten
the completion of adolescent development mght be
helpful These relationships are still speculative For
the present, 1t 15 best to treat acromegaly sympto-
matically Treatments designed to it the growth
m threatened gigantism are n the experimental
stages, and dosage cannot be prescribed

Prognous

Dwarfism must be treated before the epiphyses
umte With the recent pituitary products, growth of
2 to 6 1n has been achieved n the course of a few
years of sustamned therapy There 1s always uncer-
tamty as to how much growth might have occurred
without therapy

Simmonds’ disease has a grave prognosts, but some
cases are known to have lived for years despite this
deficency Duration of hife 1s uncertain owing to the
reduced resistance which may be a complicated form
of adrenal msufficiency Results from therapy are
not sufficiently defimtte in most cases to justify any
statement about ymproved prognosts under treatment



GROWTH FACTOR 61

Gigantism entatls handicaps 1n disproportion of
organs and the skeleton, with consequent shorteming
of Iife 1n addition to the social handicap of deviation
from the norm Acromegaly 1s Iimited usually by the
local lesion causing the pituitary disturbance and may
be assoctated with such accessory disturbances as
goiter, diabetes mellitus hypogonadism and poor re-
sistance to mnfection These complicate the prognosis
and make therapy more urgent, using either surgery
or x rays to hirmit the process
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processes of all cells are probably responsible for the
clinical features of thyroid diseases other than neo-
plasms and 1nfections Acceleration m growth and
i development of the body are considered conse-
quences of increased oxidation

Diagnosis

Excessive hberation of thyroxine mto the circula
tion leads to thyrotoxicosis the name signifying the
production of an intoxicated state The chinical mani-
festations of this state are mamfold and the diagnostic
pitfalls numerous The most fundamental climcal enn-
dences of the disease are tachycardia, loss of weight
combned with good food mntake and excessive irrta
bility of the autonomic nervous system Convention-
ally, the thyrotoxic condition 1s said to occur 1n two
forms, Graves’ disease and toxic adenoma The di-
viding hine 1s so 1ll-defined that there 1s no general
chnical agreement on diagnostic criteria for the sep-
aration The most important matter 1s the recogm-
tion that the toxic state may occur in patients who
have an unstable autonomic and central nervous sys-
tem previous to and lasting after any toxic result from
thyroid overactiity (Graves’ type of constitution)
The demonstration of thyrotoxicosis 1n such patients
1s dependent to a great extent on reliable basal metab-
olism tests Precisely these patients find 1t hard to
reman entirely calm and relaxed for the test and this
failure of relaxation may produce elevated metabolic
rates giving exaggerated indication of the degree of
toxicity Therefore the test needs to be repeated m



CHAPTER 5

THYROID

Function

Anterior pituitary extracts stimulate growth and
wncrease funchon of the thyrosd The sigmficance of
this action m the human 15 still uncertain  Sustaned
effect on hypothy rordism by thy rotrophic pitwtary ex
tracts has not vet been achieved A hyperpitwtary
etwlogy for excessne thyroid action 1s probable n a
fraction of the cases Therefore apphcation ot the
thvrotrophic principle of the pitwitary must be held
sub pudice 1n the chme at present

The physiofogic secretion of the thyroid 1s prob
ably a combination of thyroxine with a protem mole
cule (Fig 11) Thus hormone 15 a catalyst which ac
celerates the oxsdation of foodstuffs and liberation of
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energy The exact site of action is not hnown  Essen

tially all the tissues are affected There seems to be

also a speaific effect on the nervous system, leading

to mcreased wntability  These two effects of the hor

mone 1 stmulating the most fundamental bwologic
&
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ter half of life, especially, should be studied as pos-
stibly thyrotoxic

Hypofunction of the thyroid 1s the cause of cretin-
s when 1t occurs congemtally, or of myxedema when
1t appears later The outspohen cases are not often
missed 1f the retardation in mental activity, slow re
flexes, somnolence, thick and dry skin, bradycardia,
anemsa and tendency to muscle degeneration are kept
m mund as the characteristics The basal metabolism
test 15 of dependable usefulness here unless the age
or mental state prevents cooperation mn the measure-
ment of the respiratory exchange For tius reason,
accessory diagnostic tests are important in borderline
problems The use of blood cholesterol determination
15 one of the better means, since elevated cholesterol
content 1s said to occur untformly with hypothyroidism
when untreated Of course, there are other causes of
hypercholesterolerma which must be eliminated 1n the
diagnostic study The upper Iimit for normal whole
blood cholesterol 15 approximately 175 mg per 100
cc The dependability of serum cholesterol deter-
minations 1s superior for such diagnostic work
‘Upper normal lmits for serum cholesterol are taken
as 275 mg per 100cc But given a borderhne prob
lem the finding of normal cholesterol concentration
serves to elimmate hypothyroidism more satisfactor
1ly than a normal basal metabolism The latter might
be found within normal hmts because of apprehen-
sion or excitement Studies of 10dine tolerance and of
creatine tolerance are promusing but still limited to
use 1n chinies with large laboratories
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doubtful cases until consistent results are achieved
It must be carried out by an operator who under
stands both the technic and the psychologic problem,
and the patient must be specially prepared for the
test by explanation by the clinictan Obwviously, the
use of accessory diagnostic tests 1s desirable  Of those
proposed, the only promusing one at present 1s the
study of blood 1odine The technic 1s not yet sim
ple enough for use away from specialized laboratories
This diagnostic problem 1s of importance 1 a discus
sion of therapy, because 1t deternunes the decision
whether to treat the nervous system with sedation,
psychotherapy, etc, or to treat the thyroid with odine,
surgery or irrachation Also, there 1s a persistent prob-
lem of treating the nervous element m these patients
after the thyroid problem has been dealt with The
persistence of this nervous problem may lead to a
mustaken diagnosis of recurrent thyrotoxicosis
Cases of thyrotoxicosts with adenoma usually oc
cur 1n older patients, probably because this condition
1s the result of a series of exacerbations and remis-
stons of mnor attacks of the thyrotoxic state, with
the adenomas recording the tissue response to hyper
plasta and resting stages The mechanical problems
of the tumor and the risks of neoplasm will not be dis-
cussed The direct results of the long continued, often
undiagnosed toxic state 1 an mndividual who has en
dured the vicissitudes of several decades are shown
especially 1n the heart This complication constitutes
the mast urgent reason for treatment Conversely,
any patient with unexplained heart disease, mn the lat-
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parenteral glucose therapy for protection of the liver
15 mimportant 1n the more toxic cases Further protec-
tion for the liver may be provided by ample use of the
vitamin A and B groups It 1s probably wise to admin-
1ster thiamine 1 oral doses of 3 to 10 mg daily until
evidence of the toxic state has passed The vitamin
1s thought to act by facilitating dextrose oxidation and
storage It does not directly reduce the toxicity of
the thyroid state The optimum time for thyroidectomy
1s reached when the pulse has slowed, weight has been
gamed and the nervous system has been perceptibly
stabihized At such a time, basal metabolism will also
have descended to a lower level or ‘plateau” If
manifestations of improvement are not secured, the
prognosts for successful operation and for postopera
tive quiet convalescence 13 poor

Thyrowd crisis 13 a term applied to a sudden and
severely toxic state occurring especially after thyroid
ectomy and marhed by extreme tachycardia, fever of
alarming degree, anxiety and a general exaggeration
of the thyrotoxic picture This may appear within a
few hours after operation It has often been attributed
to sudden flooding of the body with thyro:d hormone
as a consequence of the mechanical disturbance of the
thyroid which 1s thought to express the hormone into
the blood stream This concept 1s betng replaced m
many quarters by a belief that the fundamental trouble
1s probably cardiac and hepatic damage The change
in pomnt of view 15 due to the decreasing frequency of
these crises or storms 1n the hands of those organized
hospital groups where careful preoperative medical
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Therapy

For thyrotoxicosts there are three methods of dem
onstrated benefit medical, surgical and irradation
The medical consists of sedation, elimmnation of foct
of infection, psychotherapy and occupational readjust
ment This 1s to be used 1n mild and acute cases, espe
cially when the exciting factor 1s recogmzed It
15 probably the least reliable method of treatment
and depends largely on the known tendency of the
disease to have remissions Exacerbations are fre
quently seen Tt 1s largely for this latter reason that
thyroidectomy has become so popular as the method
of choice The tendency 1s to subtotal removal of the
gland, with care to leave the lateral poles, since they
usually contan the parathyroids Proper preparation
of patients for this surgery demands first of all the
use of 1odine orally, which brings about a remisston
1 the toxic state in a majority of patients within 10
to 20 days The form of 1odine 1s not important, the
amount required 1s small The conventional medica
ment 1s compound solutton of 1odine (Lugols), but
simple sodium or potassium 1odides are just as good
The dose of Lugol’s solution needed 1s probably not
over 1 mimm daily but larger doses do no harm With
the 1odides, doses of 65 mg guven as 1 mmm of the
U S P saturated solution, are equvalent to at least
5 mumms of Lugol’s solution Accessory factors of
tmportance are a program which will 1nsure rest and
sleep, using sedatives 1f needed and elevation of the
caloric mtake to such a level that a gain m weight oc-
curs before operation  High carbohydrate feeding or
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tein and,* ntake, they do not reduce the carbohy
df __p "hen there 1s any gastro-intestinal dis-
[EXTIPIEEN may mterfere
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with feedings,
per cent dextrose injections may
advantage of this method 15 ques
food can be taken orally and well

n supplements to the diet has come
of the treatment of thyrotoxicosis
s 1s due to the demonstration n
15 that tlwamine has a benefical
as well as on the heart and the
The normal hver has a consider-
in B A second factor in the B
of wvitamins, riboflavin, 1s now
mstituent of the oxidative enzyme
nost of the tissues With thiamine
mstrated to be indispensable fac-
hydrate metabolism 1t 15 chinueally
he mechamsm of dextrose utiliza-
Ve do not yet know whether the
itamin B are important 1n treat
os1s It 1s wise to use liberal
1vegetables 1n the diets of all thy-
ssary, to supplement hmited 1n-
es of the B group such as yeast
7es 1n preparation for thyroidec-
good practice usually includes at
tre more than an average amount
nlity to relax and mamtamn bed
rarative period The barbiturates
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preparation has been developed 1o the 23 years smee
H S Plummer revived the use of 1odine for thyro-
toxacosss It appears that the protection need not be
directed so much toward the thyroid gland as toward
the heart and hiver of the patient menaced with crists

Prevention of crisis depends, therefore, on thorough
gomng application of the known helpful measures i
preoperative care the wisest choice of the tume for
surgical mtervention and the use of the two stage
operation when the nisk 1s great The use of todine
has already been dealt with The diet needs to be
ample m carbohydrate not only to replemsh the re
duced storage of liver and muscle glycogen but also
to furmsh the sugar which 1s being consumed at an
unusually rapid rate so long as the basal metabolism
1s above normal Liberal carbohydrate feeding 1s now
known to be most mportant 1 the protection of 2
liver damaged 1n any one of several ways Tremen
dous doses of carbohydrate i any form are not help
ful, since there 15 a hmt to the rate at which sugar
can be absorbed and stored The more important mat
ter 1s the frequent feeding of moderate amounts with
care that there shall not be intervals of many hours
without some mtake of sugar or starch There are
recent reports that 1t 15 wise to reduce protein and fat
feeding to a mummum at the same time  Of these
probably the protemn is more mmportant, since protein
catabolism imposes extra tasks on the hver and also
serves as a stumulant to total metabolism The ment
of the recently proposed undernutrition regimes for

ek e
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Before these factors i techmc had been so well
developed, 1t was discovered that the risk of thyroud
crists was less 1f only one half the thyroid was re-
moved at one time  This has been abandoned 1n many
places, but with cases i which the toxic state 1s poorly
controlled by the aforementioned measures, 1t appears
that hemithyroidectomy still has a place The ad-
vantage from use of 10dine will not be so great when
the second operatron 1s to be attempted, but the toxicity
of the patient will also be reduced 1n many cases by
the first operation The choice of anesthetic agent 1s
probably not so important as the choice of anesthetist
In other words, with modern anesthetic agents a
skilled operator can use any one of several drugs
choosing that one with which he 1s most certain that
he can mamtain an excellent supply of oxygen
throughout the operation and can also keep physteal-
Iy out of the path of the surgeon These and other
reasons lead some surgeons to prefer local anesthesia
for goiter work

Postoperative care requires observation to be cer-
tain that oxygen supply 1s adequate If there 15 doubt,
the use of oxygen by the intratracheal catheter 1s espe
cually helpful Flnds must be furmished at short in
tervals because of the exaggerated rate of water loss
due to the hugh basal rate the anesthesia, the opera-
tive shock and possibly the occurrence of fever Intake
of dextrose needs also to be provided for without de-
lay This should be given parenterally as 5 per cent
solution, m amounts of 500 to 1,000 cc at least three
tunes daily until oral food intake 1s dependable If
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are usually the sedatives of choice, given 1n doses of
30to 60mg (Yato1gr) t1d, phenobarbital perhaps
to be preferred because of 1ts prolonged action and
1ts emphasis on motor depression At this pomt, the
approach of all the physicians, nurses and members
of the famly needs to be mentioned It may be pos
sible to accomplish more by a carefully planned and
wisely executed program of suggestion, explanation
and assurance than by the use of many drugs

In the choice of time for surgery, the physician
must be alert for that time when pulse and basal
metabolism have ceased to decrease and the patient
has achieved the maximum of nervous sedation This
1s usually 1n the second week after beginmng the use
of todine If intervention 1s delayed too long, there 15
often an ncrease 1 all the signs of tox:city, with 1
creasing risk of a crists If such a mistake 15 made, 1t
may be the part of wisdom to postpone operation for
several weeks In such a case, 1odine 1s to be omutted
while medical management 1s continued, after an m
terval during which a stable condition has been at
tained, 1odine 1s again tried The chances of a second
remission are less favorable The 1odine acts by tem
porarily dwverting the thyroid to storage of the hor-
mone mn the acint with less release mto circulation
‘When storage has reached an approximate maximum,
the time for operatton 1s optimal This must be de-
termmed by clinical judgment based on the factors
mentioned pulse basal rate and nervous stability
Werght ncrease 1s helpful, unless the undernutrition

regime 15 employed
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other reason for confinement to bed The doses must
be measured and should be large enough to secure
prompt results After the first course, a period of at
least six weeks should intervene before the efficacy
of the treatment 1s estimated This allows the tissue
result of trradiation to appear and the effects of thy-
roxine excess to disappear The reason for waiting
such a long time may best be explamned by pointing
out that after administering a single dose of thy-
roxine to a patient with myxedema, at least one month
1s required until the basal metabolism returns to the
previous steady state” (See the discussion under
the use of thyroid in myxedema, below ) Successive
series of wrradiation to the thyroid are employed until
the chinical evidences and the basal metabolism tests
show that control has been achieved Results appear
more slowly by this method than with surgery, but
the after-results are good statistically

A new type of medical management for thyrotoxi
costs has been tried in the last few years, based on
the discovery that continued oral admmstration of a
series of sulfur-contamming compounds, most 1mpor
tant of which 1s thiouractl will mhibit the formation
of thyroxine in the thyroid gland If the therapy s
mtensive enough and continued for a few months
thyrotoxicosts can be comverted into myxedema Dos-
age required 1s approximately 02 Gm three times
daily, preferably at about eight hour intervals The
mechamsm of action appears to be a block opposed tor
the entrance of 1odine 1nto the thyroid gland There-
fore the tume interval after beginnmng therapy until
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the symptoms of fever, tachycardia and anxetv sug
gest a critical state, these measures are all the more
urgently needed Additional measures employed are
sedatives and ice-packs ‘The intravenous use of 1odine
has never been shown to be helpful, and with increas
mg evidence that the 1odine acts merely by temporanly
stopping the hiberation of thyroid hormone 1nto the
arrculation, the emergency use of larger doses of
sodine to stop a crists seems futile and 1s now bemng
abandoned For sedation, there should be no hesta
ton n the use of opiates to reduce the anxety, the
ereased restlessness and the consequent strain on the
heart The usefulness of 1ce-pachs 1s m the control
of fever, which 15 the gde as to need for 1its con
tinuance When fever has dropped toordmnary hmits,
the commoner features of postoperative therapy will
usually suffice It 1s thus ewvident that far more can
be done to prevent than to treat the thyrod crisis
The appearance of this state 1s evidence that prepara-
tion was inadequate for the operation

Irradiation of the thyroid has grown in favor m the
past decade and 15 especially recommended for those
cases 1 which cardiovascular or other complications
mcrease therisksof anesthesia and surgery Thebest
preparation for irradiation 1s not so defimitely under
stood, but the use of iodine rest and hugh calory diet
seems just as 1mportant as when surgical treatment 18
used Delay for evidence of temisston 1s not needed 1f
the diagnos:s 15 defimte, although a remission 1s of
great diagnostic assistance at times Irradiation may
be carried out on ambulatory patients if there s no
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grave risk of sepsis This depression of formation of
white cells may occur early n the course of treatment
or not until after many weehs during which there was
no hint of a toxc reactton Therefore 1t 15 considered
essential that continuous observation of the white
blood cell count be maintained as long as thiouracit
15 1 use Discovery of granulocytopema calls for
immedtate suspension of the drug and every effort to
protect the patient agamnst infectson until the white cell
count has returned to normal

With the brief bachground of experience the uncer
tainties imolved and especially the toxic mamfesta
tons, 1t 1s necessary that use of thiouracil and of
other less extensively investigated drugs, be considered
an experimental procedure for some time further It
1s hoped that similarly active but less toxic drugs
will be found 1n the search which 1s already under way

One of the most dramatic aspects of the thyrotoxic
state 1s exophthalmos The excess of thyrotd hormone
does not produce this condition It often becomes
worse after thyroidectomy especially 1f the patient has
deficient thyroid function The currently accepted
theory 1s that the thyrotrophic hormone acts on cervi
cal sympathetic ganghons from which nervous im-
pulses pass to the orbital muscles, leading to propulsion
of the orbit and ultimately to permanent changes in
the tissues which mamtamn the exophthalmos Intra
orbital myxedema only adds to this process Since the
production of thyrotrophic hormone 1s inhibited by
thyroid hormone 1ts use has been found to help in the
control of exophthalmos The obvious paradox, that
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the basal metabolism drops to the normal level will
depend upon the amount of preformed thyroid hor
mone already stored in the gland In patients with
large adenomas or 1n those who have recerved recent
1odine treatment, thts time interval may amount to
several weehs or a few months

Thiouracil therapy may be used to secure the rems
sion preceding thyroidectomy or possibly may con
stitute a means of medical management mn stself The
action 15 purely temporary, but 1t can be marntained
as long as the drug 1s used Some trials have produced
results suggesting that after a period of mduced remts
sion 1n the toxic state, the thyroid may regamn a normal
plane of actrvity which may be mamtained mdefimtely
without therapy This has been known to occur under
other types of medical management There 15 never
any certainty how long a remmssion will last

In many patients under treatment with thiouracil,
the thyrord enlarges notably This 1s believed to ndt
cate continued stimulation to hypertrophy by the
thyrotrophic hormone of the anterior prtuitary Such
a sequel will provide a further reason for planning on
thyroidectomy after preparation of the pattent with
thiouracil Some surgeons feels that there 1s an advan
tage (less vascularity) ganed by admimstration of
1odine 1 addition to thiouracil

The added risks produced by thiouracil therapy are
a vartety of toxic mamnifestations attributable directly
to the drug In addition to rashes, the most important
and dangerous reaction 1s granulocytopenia, which
may progress to complete agranulocytosts with 1ts



THYROID 77

1f necessary to obtam the results desired There 1s
no evident reason why 1t need be given n divided
doses daily, since the action of the hormone 1s slow
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Fic 12—Approximate relationships between metabolic fevels symp
toms and thyroid rattons Dosage 18 indicated 1n grains of thyroid P
given once a day The curves 3o labeled mdicate what may be expected
as calorigeme response when the several rations are given to patients
with complete myxedema. Curve labeled Decay' indicates metabolic
response that may be expected when one discontinues admmstration of
thyred to patient with myxedema whose metabolic rate was mantamned
at standard level or when one completely extirpates thyroid gland of
person with standard metabolic rate  The frequency curves plotted
agamst the basal metabolic rate at the left, are (a) for persons with no
thyrad disease and (b) for pahents with spontaneous myxedema. {After
Means J H and Lerman | Arck Int Med S5 1.6 January 1935)

and long continued The diagram (Fig 12) shows the
slow increase and still slower decrease in the action
of a single dose of thyroid From the use of such
materal daily, 1t 1s mevitable that one sees cumulative
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exophthalmos develops during a period of thyrotow
costs, when there 1s beheved to bhe an excess of
arculating thyroid hormone, remamns unexplamed I
exophthalinos becomes mcreasingly severe despite the
control of thyrotoxicos:s and the admmstration of
maxunally tolerated doses of thyrod, surgical mter
vention such as orbital decompression may be required
to conserve the integrity of the eyes

The treatment of hypothyrordism any form re
quires the use of dried thyroid There 1s no advantage
to the use of the punfied thyroxme which must be
gven m alkaline solution, whether by mouth or m
travenously There 15 no official “thyrosd extract”
Unstandardized thyrord preparanions sntroduce sev
eral hazards to successful therapy The thyrod
should be preseribed as * Thyroid, U S P,” or * Thy-
rod, B P,” 1n order to assure the abtaming of a
standardized preparation Attention should be called
to the far lower potency of B P (British Pharma
copoeta)} standard thyroid If 1t 15 to be employed,
dosage must be about five times as great as with
U S P Thyrotld Wide use of one brand of stand
ardized thyroid of sull gher potency (Parke,
Davis and Company) makes its activity worthy
of special attention It 1s difficult to compare results
of this brand with that of the U S P tablets There
fore, 1t 1s umperative that the physician use only one
type of standardized thyroid for a given patient 1f he
desires consistent results Thyrowd tablets vary
content from 6 to 130 mg (Olto2gr U S P),
and the daily dose may be as high as 1 Gm (15 gr)
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Fig 13—Cretmsm  Age 0 54 m tall 106 Ib Dulness noticed
sin ¢ second year at which time thyroid therapy was begun but never
re wiarly sustamed  First used words at 4 but unable to talk telligibly
at 20 Valked alone at 6 Family lustory negative Intelligence quotient
022 Basal metabolism 19 per cent below prediction, with cooperation
diffi ult DBone age 10 11 ycars epiphyses still open  Thvrod dose was
2 gr daly at first then 4 gr alter six months 6 gr was tolerated
Speech attitude werght intelligence ali improved during the e s1x months
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action It requires from one to three months of daily
dosage at a given level to attain the ma<mum effec
tiveness as measured by the basal metabolism Still
longer periods are required to secure all the chnical
benefits i cases mt which chronic hypothyrowdism has
left deep seated stigmas n the tissues Therefore the
program of therapy must be carried on slowly, with
patient perseverance, and the results can only be
judged 1 terms of months

There 1s a risk n the too rapid elevation of the
basal metabolism by the use of thyroid 1n a myxedem
atous person The increasing metabolic needs 1mpose
a demand for increased minute volume of circulation,
which 1 turn means more work by the heart The
myxedematous heart 1s mn a state of muscular weak
ness Sudden imposition of this increased demand may
produce congestive failure If the mcreased metab-
olism 1s brought about gradually, the nutritive condt-
tion of the heart muscle improves pars passu and the
circulation heeps pace with the need The beginming
of therapy should therefore be with doses as low as
65 mg daily, and increases should be made only as clin
1cal results are observed Furthermore, no patient
ustng thyroid for such conditions or any other should
be dismussed from medical supervision lest gradually
he build up an excesstve dose and produce a state
of thyrotoxicosts Clinical exammation at ntervals
of at least a few months 1s essential even after the
mamtenance level has been reached (See Figure 15)

Accessory treatment often requires the use of Iim-
ited caloric intake to control the obesity which may
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accompany hypothyroidism This suggests the use
of thyroid to assist 1n more rapid reduction of obesity
even when hypothyrotdism 15 not of etiologic impor

F16 15~Orthodiagram of patient with myxedema showing reduction
1n heart size under thyroid therapy From 51% above normal to only 87
above 1n six weeks 2% above normal after six months Progresstve
wmprovement secured by sustamed therapy

tance The practice 1s common but 15 fraught with
dangers unless supervised by a climcian who can
watch for evidence of thyrotoxic symptoms This type
of therapy 1s frankly the production of a muldly toxic
state to accelerate removal of excess weight It will
not be successful without dietary limitation Thyroid
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study has been the demonstration that most colloid
goters and much thyrotoxicosis can be prevented by
an adequate intake of 1odine throughout infancy and
childhood At least 1n all regions with endemic goster,
1t should be the practice to use only salt which has had
1odine added to 1t after the removal which occurs m
refimng, 1 e, so-called 10dized salt The only impor

tant risk i the use of this salt 1s that the ntake may
be nadequate Therefore if there 1s any doubt, the
use of weekly doses of 10 mg sodium 1odide 15 ad-
vised The most comvement form 1s i chocolate

coated tablets contaimng the 1odine 1h organic com

pounds The advantage of these synthetic compounds
15 that they do not become moist on exposure to the
air  This procedure may well apply to all children
up to the completion of adolescence

REFERENCE FOR FURTHER READING

J H Means The Thyroid and Its Diseases (Phila
delpia  J B Lippincott Co  1937)
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therapy for simple obesity ought to be used much more
sparmgly and certamnly never by unsupesvised lay
men  (See Chapter 14, Obesity )

The employment of thyrosd 1n treating obessty from
obscure causes, dryness of the shin, menorrhaga, low
fertility, nephrosss, etc , 15 an empsric use of an actwve
gland product Chinieal results have yustified such pro-
cedure tn many cases The precautions mentioned for
treatment of hvpothyrordism apply here

Attempts to reduce obesity by use of thyrowd in
moderate doses are seldom strikingly successful In
view of the low efficiency of thyroid for this purpose,
1ts great vogue mn the recent past 1s surprising

Prognosis

The cretin and my<edematous patient wall require
contmnual treatment throughout hie The doses often
have to be varted Sometimes the need 15 greatly 1
creased during persods of rapid growth or durmg
fong continued nfections In general, the need for
thyroid decreases after adult life 1s reached

The end-results of surgscal or irradiation therapy
for thyrotoxicosis are qualified by the underlying per
sonality type (Graves type) m many patsents and by
the occurrence of cardiac damage preceding the freat
ment 10 older patients espectally These factors call
for a systematic program of medical superviston,
adapted to the mndividual need

Preveation
One of the most pleasing features of endocrine
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Ingh serum caleium are explamned Conversely, re
duced hormone function will be followed by accumula
tion of serum phosphorus and consequently tendency
of phosphorus to enter the bony reservoirs, 1n which
case calclum must also enter In this process there
will be elevated serum phosphorus and depressed
serum caloum  In the first case bones will become
decalerfied, 1n the latter case, abnormally densely cal
afied Albright who developed thus theory has since
shown 1t to be nadequate, even though true Para
thyrod action mfluencing serum calcrum seems to
occur directly as well as via the serum inorgamic
phosphorus level Either hypocalcemia or hyperphos-
phatemia 1s thought to stimulate parathyroid secre-
tion of more hormone The metastatic caleification
which takes place 1n individuals with a long standing
hyperparathyroidism 1s probably due to a damage to
soft tissues following the persistently low serum phos-
phorus or other metabolic disturbance, after which
caleum deposits as 1t frequently does in sites of
mjury

Duagnosis

The syndromes of hyperparathyroidism include os-
teitrs fibrosa cystica, diffuse osteoporosts of certain
types, renal caleinosis or recurrent stone in the urmary
tract, metastatic caleifications There may well be
other mamfestations not yet recogmzed The diag-
nostic differentiations of these conditions from the
other types of bone cyst, osteomalacia from other
causes other types of renal stone or nephritis without
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PARATHYROIDS

Function

There 15 stil] doubt as to the existence of a factor
from the anterior pitustary which controls parathyrord
activity The secretion from the parathyrosds 18
known only mn impure form, but the extracts have the
ability to elevate total serum ealctum and depress
serum morganic phosphorus concentrations Deft
ciency of parathysosd function 15 followed by abnor
mally low calium and high phosphorus concentra-
tions  Overactwity of the glands with adenomas of
diffuse hyperplasia leads to mobihzation of calcum
from bones, abnormally high serum calcium content,
metastatic calcium deposttion u soft tissues, calemosis
m the kidneys bemng particularly dangerous and
sometumes recurring stones at different parts of the
urmary tract The exact chemical and physwologic
mechamsms mvolved sn the control of muperals by the
parathyrotd are not known One of the simplest wavs
to view the parathyraid functson 1s to constder the pri-
mary activity of the hormone as facihtating excretion
of imorgame phosphorus by the }idneys Overfunc
tion wall Jead to depletion of serum phosphorus, with
resultant mobilization of this element from the bony
reservoirs Necessarily, this will mvolve mobilization
of calewm and thus the low serum phosphorus and

&
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Tig 16-—Hyperparathyroidism Boy 13 had been in sana
tormm four months suspected of tuberculosis Emaciation
mus ular weakness extreme refaxation of jonts fermutting
fantastic contortions recent hip and hnee pain  Werght 66
1b 20 per cent below expectation for 58 in height X ravs
showed osteomalaci disease and slipred epiphysis of right
p Blood cal wum varicd from 108 to 114 mg pho phorus
from 43 to 46 mg per 100 cc¢ There had been one fracture
from trivial miury_ The conclusion that hyperparathyroidism
was the cause of the osteormlacia was based on alcium ex
cretion studses during which the daily urmary loss of cal
cwm was (0613 Gm during an mtake of 06 Gm  fecal cal
cum loss undet rmined would add to sigmficance of th s
negative balance Surgical exploration of thyrowd fegion
failed to reveal enlargement of parathyroids One mormal
appearing gland was removed without chnical change
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calcium deposition would require more space than 1s
available (See Figure 16 ) Frequently the methods
are technically elaborate, requiring the estimation
of calctum and phosphorus 1n both blood and unne
The fundamental diagnostic feature 1s that when
a pattent with hyperparathyroidism 1s mamtaimed for
several days on a diet providing as hittle as 02 Gm
calcium daily the urinary calctum loss wall contmue
distmctly greater than this amount Fecal calcum
loss will further augment the negative balance Such
a negative balance 15 the most cogent evidence, reen
forcing the low serum phosphorus and high serum
calcium levels, for hyperfunction of the parathyrowds
(Consult papers of Albright et al 1n “References for
Further Reading’ for details )
Hypoparathyroidism leads to tetany, with high
blood phosphorus and low calcium concentrations
The diagnosis by observation of laryngeal stridor,
spontaneous carpopedal spasm or the induced spasms
of the Chvosteh Trousseau and Erb tests, plus the
paresthesias, 1s confirmed by finding calcium m the
serum below 8 mg per 100 cc (normal, 10-12 mg )
Later findings mclude cataract formation, usually
multiple Tetany ought to be suspected in all cases
of laryngeal stridor (except diphtheria), with convul
sive movements, with presenile cataracts and with
tingling paresthesias of indefimte origin The parathy
roid underfunction may result from trauma at thy-
rodectomy, or 1t may be idiopathic  Epidemic or 1
fectious types of tetany are apparently rare m North

America
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‘Therapy

For hyperparathyrowdism 1t 1s urgently necessary
to stop the protess as soom as possible to protect the
bones from deformity and most of all to avoid further
renal damage from calcium deposition When the
diagnosis has been made probable surgical explora
tion of the glands 1s justified, with removal of adeno-
mas or resection of a large share of hyperplastic gland
when that 1s found The use of x-ray 1s of imterest,
but 1t does not permit diagnostic confirmation by tis-
sue study in doubtful cases The value of 1rradiation
m this field 1s still under investigation  High calcium
feeding to protect the bones 1s contramdicated, because
of the tendency to calcnosis in the kidneys, until the
condition has been brought under control Immeds-
ately after surgical intervention tetany may be pre-
cipitated, and means must be at hand for its emer-
gency control (Albright ef al )

Tetany presents both acute and chronic problems
Acute attacks can be relieved by intravenous mjection
of caleium salts The most efficient of these 1s cal
cium chloride which 1s used with some risk of throm-
bosis unless 1t 1s given 1 dilutions of about 05 per
cent 1n normal saline The dose should be at least 1
Gm The aqueous solutions of calcium gluconate
available 1n 10 per cent solution may be given mn-
travenously with safety and with almost as prompt
effect Parathyroid extracts, of which there are three
preparations (Parke Dawis Lilly Squibb) of equal
potency give more sustamned results but the elevation
of calaium concentration by this means does not ap
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TABLE 1}
Low Puoseaoaus Drer (rzom
Errsworrn)

Eat no foods except those listed

Breakfast 1 serving frmnt
1 strp crisp bacos
1 small slice toast wnh butter and jam or honey
Luncheon 1 smail serving potatoes
2 servings vegetables
1 serving fruit or gelzhn with frut
1 small slice bread and butter
Dinner 1 oz. chicken
1 serving vegetables
lettuce salad
1 small slice of bread ,
1 serving frmt or small custard
P V cxrass
Aootes ) Asparagus /
Bananas ( -
nnherne Cahb:ge
Grapefruit (1%5) Carrots
Grapeyuice (% glass) Celery
Lemon Cucumbers
Cantaloupe (34) Lettuce
Orange (1) Winter or summer squash
Orange juice (V' glass) Tomatoes
Pears (1) Turmps
Peaches (1) Radishes
trawberries
‘Watermelon

These may be added to diet 1n  In place of 1 oz chicken (cooked)
fairly large amounts you may use

Butter and salad oil 102 hahbm or haddock
3 oz oystet:

%am and sellies 10z crab ﬂak:s

Gelzun

Egg w

Shnmp Czrmcd or fresh
Salt and pepper

Tea and coffec

Cream (only 1n small amounts)

R <t —See appeod

for detaled ment

to Skell oz Tuz P sATHYN0 o3 1x Hratem anp Dis asn,
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pear for a few hours This slow and mamtamed effect
gives nise to the phenomenon of cumulative action,
and the dosage must not be more frequent than datly
Doses of 50 to 100 umts are employed

The plan for sustammed treatment of tetany depends
on whether 1t 1s an acute problem after trauma ¢t
dent to thyroidectomy or chronic from destructton or
absence of the gland Untl the case 15 shown to be
chronic, the assumption of acute tetany 1s justfied
The therapy for acute cases mvolves the use of a high
caleium and low phosphorus diet, which 15 essentially
one low 1n meat, milk and egg yolks and high s leafy
vegetables (Table 1, from Ellsworth) Caloum
take 15 fortified by oral use of chloride, lactate or git
conate [hese salts decrease in their efficsency per gram
1 the order named They can be taken orally 1n doses
of 110 2 Gm three times daily Absorption ts best
when the salts are given half an hour or more before
meals, with copious water It 15 better to have the
salts well dissolved, not taken n tablet form If the
calasum chloride 1s used 1t may be dissolved and the
taste partially concealed 1n a vehicle such as Syrup
Glycyrrinza, 1n this way 25 per cent solutions can be
taken orallv, 1 teaspoonful thus yielding 1 Gm  Acute
emergencies of tetany may be met with intravenous
mjections of caloum salts and, 1f frequent, with
use of parathyroid extract

‘When the therapy has to be extended beyond a few
weeks at most, the gland extracts prove to be of de
creasing efficacy, for reasons stil unknown It be
comes necessary to rely on the dietary measures al
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absorption Inview of this it seems unwise to use thy-
roid, especially smnce 1t 1s now possible to relieve
tetany by vitamm D or A T 10, which affords a
probable physiologic substitute for the missing
hormone

Prognosis

.

The tetany after thyroid surgery 1s usually tem-
porary, vamshing with or without treatment mn a
perod of not over one month It 1s often so mild
that 1t 1s overlooked On the other hand, 1t may lead
to fatal laryngospasm Aside from this risk, the prog-
nosts 1s excellent for complete recovery If improve-
ment 15 not progressive m the first month the prog-
nosis 1s for chromic tetany sumilar to the idiopathie
types In the chronic cases the condition lasts indefi-
mitely, but 1n almost all cases 1ts mamfestations can
be controlled with oral therapy alone Prevention of
cataracts by sustained treatment as outlined has not
been proved, since the program outlined has been m
use for only a few years and the cataracts do not
alnays appear early in the course of the disease

REFERENCES FOR FURTHER READING

Furier ArsriGET The Parathyroids—Physiology
and Therapeutics, 1 Glandular Physiology and
Therapy (Chicago A M A 1942) pp 443-460

J C Aus and W Bauer. Hyperparathy-

rodism J A M A 102 12761287, Apr 21,

1934
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ready mentioned and the oral use of calcium salts and
ta reenforce these measures by the use of srradhated
ergosterol  Tor this purppse the usual forms of vita
min D will serve, although doses must range from
50,000 to 500006 1 U daily for complete control
The development of a special yrradiation product
named dihydrotachysterol, was considered parnicular
ly favorable, for this compound has been said to have
less antirachitic activity but more abilsty to augment
phosphorus excretion than the witamin D molecules
This clamm 1s still beng debated Chmical trials for
the last few years mdicate that either vitamin Doar
dihydrotachysterol, 1f given mn adequate doses, wll
provide complete control of tetany By such methods
rigorous limitation of phosphorus intake 15 not urgent
Calcrum mtake should be augmented Control of ther
apy by serum calcium determinations at least every
few months 1s important Dihydrotachysterol 1> mar
heted under the trade name ‘ Hytakerol,” produced
solely by the Winthrop Chemical Company It 1s also
spoken of as A T 10 since 1t was the tenth (A)ntt
(T)etanic drug prepared by Holst, the discoverer
The daly doses of Hytakerol” vary from 5 to 20
drops of the oily, dilute solution 1n nse  Vitamun D
now avatlable in capsules contaimng 50,000 T U
There has long been evidence of some usefulness of
thyroid 1n management of chrome tetany, this has
been explamed bv Aub as due to mobilization of cal
cum  In 1939, evidence was published by Althausen
Kerr and Stackholm to show that thyroid causes
negative calcium balance by interferng with calcium



CHAPTER 7
MAMMARY GLANDS

Function

The obvious function of lactation 1s achieved only
after development of the duct system under stimula-
tion by the estrogenic hormone and of the acinar tis
sue by progesterone, both contributed by the ovaries
During pregnancy, these substances are secreted mn
greater amount by the placenta As a cansequence,
typical mammary growth follows, but lactation does
not appear until shortly after delivery The sharp re-
duction 1n the supply of progesterone post partum 1s
followed by secretion of an increased amount of a
pituitary matersal which 1s mammatrophie, and this
leads to copious lactation The identity of this pitu-
ttary hormone ts still uncertain, but 1t 1s called “pro-
lactin  There have been few clinical trials, but these
have shown some promise There 1s still much skept:
cism about the climcal use of this hormone The -
hibition of lactation by estrogenic materials has been
attempted i many climes, but the results suggest
that the chuef result of the therapy 1s to reduce pam-
ful engorgement of breasts

Therapy

The clinical indicattons for use of mammatrophic
hormone would seem to be delayed or ahsent lacta

o1
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At present, the relationship of endocrine stimuli to
the condition of cystic disease 1n the breast 1s far from
clear Attempts to treat the nonmalignant lesions of
the breasts with estrogen, progesterone or the various
unstandardized ovarian materials are 1 an experi-
mental stage The different clinical approaches to this
problem do not appear to be rationally consistent
with each other although clinical successes are re
ported

Since the ovarian hormones, estrogen and progeste
rone are the physiologic stimuli for the growth of the
breasts, 1t 15 probable that these same hormones will
stimulate the growth of breast neoplasms Therefore
before chimical use of these matertals 1s attempted 1t
15 wise to examine the breasts to make certain there
are no signs of tumor growth Clinical doses of estro
gen employed for the proper management of the ch
macteric are far too low to give rise to neoplasms 1n
otherwise healthy breasts The carcinogemc action of
such hormones 1 experimental ammals has followed
enormous doses as compared with those used for treat
ment of women It 15 not infrequent that the treat
ment of the climacteric 1s marked by tenderness and
swelling of portions of the breast tissue This can be
quichly alleviated by a reduction in dosage of the
estrogen employed usually without any sacrifice of
the relief from climacteric symptoms which 15 the
goal of therapy

The employment of large doses of estrogenic hor
mone to prevent or to stop mammary secretion imme
drately post partum is no longer considered as suc
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tion post partum, or defictent lactation which 1s still
more frequent Potent preparations are not yet on
the market

Since the growth and development of the breasts
depend on the stimulation by estrogen and progeste
rone, 1t 15 1lfogical to expect the pitmtary mamma
trophic substance to influence the size of the breasts
There has been some clinical evidence that the pro-
longed use of a combined program of estrogen and
progesterone therapy mght be helpful i securing
growth of a larger amount of breast tissue  This may
be the more important procedure 1 women who have
previous history of inadequate lactation or whose
breast development 15 small 1n a well advanced stage
of preguancy On theoretical grounds, 1t seems that
mtensive estrogen and progesterone therapy before
pregnancy mught not be wise owing to mhibihing ef
fects on antertor pitwmtary function The result 15
apt to be wrregulanty of menstrual cycles but such
irregularity 1s temporary

The demonstration by MacBrvde that apphcation
of estrogen 1n omtment to the breasts leads to mam
mary growth 15 of mterest, but 1t 1s to be noted that
this mcreased size of breasts was not mamtamned
after the therapy was stopped It would therefore
be appropriate during pregnancy but of questionable
value otherwise

There 1s no defimte clmeal program which can be
applied to the annoymg problem of excesstt ely large
breasts Whether this condstion results from excess
of ovarian hormones or other disturbance 15 unknown
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PANCREAS

Function

The existence of a pituwitary factor which stimulates
development and activity of the pancreatic 1slands of
Langerhans 15 debated Since hypophysectomy does
not cause pancreatic atrophy or diabetes, the sigmfi-
cance of such a factor 1s not of paramount importance
as 1n the case of adrenal cortex and gonads, or even
of the thyroxd The function of the 1slands 1s to pro-
duce msulin a water soluble substance resembling a
fragment of a protein molecule, which acts as catalyzer
for dextrose 1n such processes as oxidation, conversion
to fat or to glycogen and possibly the other numerous
uses to which this sugar 1s put The rate of supply
of this hormone 1s therefore one of the most important
factors which determune the level of the blood sugar
Insulin secretton 1s mcreased by hyperglycemia and
by vagal stmulation Factors tending to raise blood
sugar concentration are absorption from the gut,
glycogenolysts from muscles and more especially the
Iiver and conversion of protemn to sugar Increased
secretion by anterior or postertor pitwitary, thyroid or
adrenal cortex or medulla tends m the direction of
crease 1 blood sugar level Those factors tending to
lower the blood sugar level are the oxidative use of

o5



94 ENDQCRINE THERAPY

cessful as formerly thought. Such treatment has
served to reduce the pamful engorgement of breasts
m manv women Doses of 25000 I U or more are
miected one or more times daily for a very few days,
at the same time that the conventtonal measures are
employed to stop Jactation



Fig 19—Obesity rest tant to urgent desire to reduce with
vigorous hunger between meals Sugar tolerance test showed
i pogt cemia of 60 mg per 100 cc m thurd hour Loss of 80

7 9 months without hunger on 930 calorie diet with carbo
I drare aboat 90 G d
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dextrose, conversion to fat or glycogen for storage,
conversion to lactose n the secreting mammary gland
and a number of processes which are quantitatively
less mmportant from the pomt of view of the total
amount of sugar used, even though they are necessars
to normal function of the body The mnsulin action 15
to facilitate this group of processes by which sugar
15 used and stored Excretion of sugar by the hidney
reduces blood sugar concentration only 1n cases of
renal glycosurta or with abnormally high blood sugar
levels, as 1n diabetes mellitus or after temporary ex
cesses of absorption or glycogenolysis

The processes by which nsulin 1s extracted from
the pancreas make 1t possible that the purified extract
15 not the actual hormone normally actrve m the intact
body but a more rapdly acting fraction derived fror
the hormone 1tself This 1s analogous to the problem
of thyroxine and its peptide umon with protein mate
rial m thyroglobulin The recent achievement of slow
acting nsulin preparations by uniting msulm to pro
tamine and zinc or to histone or globin 1s an attempt
to secure mtensity and duration of action more like
those of the hormone as secreted by the pancreas

Diagnoss

Hyperactinty of the pancreas 1s encountered 10
cases with adenoma of the gland or with diffuse hyper
plasta, or with no morphologic changes The diagnos-
tic evidence of overactivity of the pancreas 1s relatively
fow blood sugar concentration, often with the symp
toms produced by overdosage with nsulin 1 dia
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betics The complaints may be of hunger, tremors,
sweating, nervous trritability 1n acute attacks, head-
ache, or there may be disortentation resembling
drunkenness, or convulsive phenomena and, 1n long
continued cases, coma The diagnostic problem 1s
rendered more difficult because the mlder symptoms
and moderate lowering of blood sugar can be caused
by accentuation of the rate of sugar utthzauon and
disturbances of storage such as occur 1n thyrotoxicosis
or some hepatic diseases There 1s no dependable
method for proving an excessive production of msulin
Such excess production 15 inferred from low blood
sugar levels without other obvious and adequate rea-
sons Pancreatic tumor should be suspected whenever
the fasting blood sugar level 1s repeatedly below 50
mg per 100 c¢ (Folin-Wu method) This condition
of recurrent hypoglycemia should be thought of and
sought for by sugar tolerance tests 1n cases of obesity
especially when there 1s a marked appetite for food
between meals Discovery of such a basis for exces-
stve hunger and extra food intake may lead to greater
facihity 1n reducing such patients (Fig 19)

Therapy

Hypoglycena may be treated by the use of fre
quent feedings with hberal amounts of carbohydrate
foods However, some individuals respond better to
the use of the lugh fat low carbohydrate diets in the
conventional three meals The efficacy of the latter
regime 15 explained as reducing the stimulation to the
sugar utihzation mech with reduced
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gram calls for the use of a diet which 15 adequate 1n
caloric content for the needs of the individual The
proportion of carbohydrate and fat 1s nsually reversed
from habitual diets, so that the carbohydrate intake
will be within the capacity of the body to utilize with

out glycosuria If this 1s impossible without reducing
the intake to the point where starvation hetosss ensues

the only climcally satisfactory management 1s with
the hypodermic admunsstration of msulin  Dosage 1s
adjusted by trial and error to attain freedom from
ketosts at least, maintenance of weight equiibrium at
the optimum for the height and age and usually also
treedom from glycosuria The details of the diag-
nostic and therapeutic procedures mnvolved will be
found n Chapter 9, on diabetes melhtus

Nonspeafic Therapy with Insulin

1t may be helpful to reduce blood sugar concentra
tion with mnsulin to stmulate a2 hunger reaction and
mnprove food consumption This has often been help-
ful mn cases of anorevia nervosa The dose should
vary from § to 25 umts with gradual increases unti
results are obtamed The timing of the injection be-
fore the meal 1s determined by trial, with the aim of
securing the hunger reaction at appropriate intervals
This usually means that the injections are to be given
2045 minutes before eating

Use of msulin to produce profound hypoglycemic
shock 1 patients with mental disturbance represents
use of 2 hormone 1n tremendous excess for pharmaco-
dynanuc purpose Agpparently there 1s 2 chenucal al-
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production of msulin during absorption The pres
ence of a moderate amount of fat 1n a meal tends to
delay passage of the food along the upper part of the
digestive tract, thereby prolongmg the absorption and
preventing hyperglycemia and hypoglycenia alihe
This approach 1s particularly helpful 1n cases of post
prandial hypoglycema, 1e, symptoms occurring o€
to four hours after meals If these dietary means do
not help, and especially when the symptoms are acute
and progressive, surgical exploration of the pancreas
1s justified ‘Tumor cannot be diagnosed with certamnty
by other means than the blood sugar studies and the
progressive tendency despite therapy

Defictency of Insulin

Diabetes mellitus 1s a chimcal syndrome probably
caused by any one or more of several disturbances 1
the group of processes which are mvolved m sugar
metabolism The diagnosis depends on a sustained 1
ability to use the sugar rapidly enough to prevent
hyperglycemia above 120 mg per 100 ¢ ¢ two or more
hours after liberal intake of carbohydrate food When
this 1nability 1s marked, the hyperglycemma leads to
glycosurta  Still further inability to use sugar 15
marhed by the appearance of the ketone bodses, ace
tone and aceto acetic aad, 1 easily detectable
amounts These features—hyperglycerma, glycosuria
and hetosis—are the diagnostic marhs and means for
demonstrating the sevenity of the disease They do not
serve to fix the etwology of the disturbance

No matter what this etiology, the therapeutic pro-

e



CHAPTER O
DIABLTES MELLITUS!

Diagnosis

When diabetes mellitus 1s suspected, the diagnosis
1s to be made by the use of urmne and blood chemcal
examunation If the urine gives a positive reaction
with Benedict’s reagent, the patient should be assumed
to be diabetic until this 1s disproved The diagnosis
may be settled by the result of a blood sugar determi-
nation Blood taken before breakfast or two to three
hours after the last food should never contain more
than 120 mg sugar per 100 c¢ Figures lgher than
this indicate the presence of diabetes mellitus, unless
the patient has severe chronic nephritis 1s emotionally
disturbed at the time of blood taking or has recently
been treated with sugar epwnephrine ephedrine or
some other drug that raises the level of blood sugar
Chromec nephritis will be indicated by the marhed ele
vation of the nonprotemn mitrogen n the same blood
sample Nephritis and diabetes may occur 1n the same
pattent, but this problem 1s seldom confusing, smce
the blood sugar figures then are usually 200 mg or
over and since the elevation of the sugar i a patient
with severe chronic nephritis but without diabetes 1s
cm‘ ;'o‘"n h'i'fxc'r © e pobh e e weth " 1168 gardain
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teration n the brain tissue, which mterferes at least
temporanly with normal function and 1s followed by
reparr, at which time return to a more normal func
tion 1s hoped for There 15 reason to beleve that 1¢
peated severe msulin shocks lead to marked disturb-
ance of bram function, perhaps permanent changes
m structure and mental achvity With such posst
bihties nsuln shock therapy should be reserved for
mental states which have defimitely poor prognosss
when untreated

REFERENCE FOR FURTHER READING

Seare Harrts  Chnical Types of Hypermsulmism
Am ] Digest Dis & Nutrition 1 562 569, Octe
ber, 1934
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hour sample 1s unduly hugh but returns to normal
three hours, the condition 1s called “cychc hypergly-
cema,” but the patient does not have diabetes How
ever, 1f the hyperglycema 1s maimntained so that the
two and three hour samples are still above the upper
normal of 120 mg , diabetes mellitus may be diagnosed
with confidence If glycosuria occurs before blood
sugar values reach 170 mg, the renal threshold 1s
lower than usual, and “renal glycosuria’ 15 the diag-
nosis

THE ACETONE TEST

When sugar has been found in the unne for the
first time, there 1s one other test which should be made
without the shghtest delay, namely, the test for ace-
tone bodies The method 1s given on pages 106 and 107
Thus 1s not the most sensitive test for acetone bodies,
but 1t 15 the more valuable since 1t will not be positive
unless they are present m chmcally sigmficant
amounts If the test 15 positive, there are two facts
which must be faced at once the patient wall almost
certamly have to use msulin 1n order to become free
from glycosuria on a maintenance diet, and 1f treat
ment 1s delayed there 1s real danger that he will pass
mto diabetic coma Therefore, the finding of a posi
tive test for acetone calls for immediate and thorough
treatment. It 1s safer to assume that the patient 1s 1n
danger of coma and to prevent this accident, than to
wart for evidence of the coma The treatment 15 out
Iimed on pages 107-113

If the acetone test 15 negattve there 15 no immed:
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seldom over 150 mg  Disturbance of the blood sugar
level due to emotion 15 temporary and 1s usually sus
pected from the behavior of the pattent It may bew
duced by the pamn or fear of the takmng of the blood
sample Such emotional disturbances seldom lead to
blood sugar values as high as 200 mg It 15, howeser,
1n just this range of blood sugar vahues, 120-200 mg,
that mild and early diabetes 15 to be diagnosed with
certainty by the use of the blood exanmnation, so that
a single ‘bordethine value ' should not be trusted

THE SUGAR TOLERANCE TEST

If there 15 doubt, the sugar tolerance test 15 em
ployed No food 1s taken after supper In the morn
mg the patient receives 50 Gm glucose m a glass of
water, to which 15 added the juice of half a lemon
More water may be taken 1f desired Blood samples
are taken 1mmediately before the sugar 15 drunk and
at intervals of one-half one two and three hours
afterward Urane samples are collected when possible
at these same mtervals The urmme 1s tested with
Benedict’s qualitative reagent for sugar The blood
sugar values are the crucial consideration  In normat
persons, the concentration of sugar m the mtal sam-
ple should not exceed 120, the lugh pomnt should oceur
at the one-half hour sample and should not exceed
180 and i the three hour sample blood sugar values
should agam be under 120 In fact with most normal
persons the blood sugar at two hours 1s already back
to or below the fasting level The three hour sample
15 the most sigmificant of all If the sugar 1 the half
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If tus total need for energy exceeded that figure,
the remainder would have to be secured at the ex-
pense of protein and carhohydrate oxidation, of each
of which such an individual would ordmarily be
using 50 or more Gm , mahing available another 400
or more calories The capacity for fat oxidation 1s
further increased by muscular exercise If for any
reason the demands for fat combustion exceed the
capacity of tissues to burn aceto-acetic acid, the acid
accumnlates 1n tissues, appears 1n significant amounts
m the blood and 1s detectable 1n the urine Under
these conditions part of the aceto-acetic acid 1s re
duced to a less active substance betahydroxybutyric
acid, and a further part is converted to a neutral
compound called acetone These three compounds
are called the ketone bodies because acetone the
sumplest one, 1s a ketone The accumulation of these
materials to the point where they can be recognized
by chmeal tests 1s called hetosis The significance of
ketosis 1s therefore merely that the ltver has pre
pared for oxidation more aceto-acetic acid than the
tissues can oxidize The occurrence of ketosis 1s a
signal to the climcian that more carbohydrate must
be provided (1n fasting) or made available for oxida-
tion by mnjection of msulin (1n diabetes)

Of these hetone bodies acetone 1s most easily
recogmzed by the urmme tests and by 1ts presence i
the expired atr It 1s sometimes conventent to use
the test for acetone 1n the breath as a gude to the
use of insulin 1n the treatment of coma This method
has certain comphcating difficulties but i tramed
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ate danger of coma and 1t 1s perfectly safe to take time
to try to control the diabetes by dietary measures
alone The chances are that at least four out of five
such patients will not need to use msulin The ace
tone test thus offers a means by which the physician
can say with fair certainty on the first examimationl
whether or not the patient will have to plan on using
msulin

The significance of acetone bodies 1n the urine 15
that the capacity of the body to burn fat has been
overtaxed Normally, the fuel of the body is made
up of a mixture of protemn, carbohydrate and fat
Whenever the supply of carbohydrate 1s low, as 1
fasting or there 1s imparrment of carbohydrate 0%
datton, as in diabetes mellitus, protem and fat must
be called upon 1n proportionately larger amounts
The protem supply 1s lmited whether from food,
surplus stored protemn or the breakdown of tissues
The body has ordinarily very large stores of fat
available for just such purposes As an early step
in the combustion of fat, the lver produces from
the fatty acids several molecules of aceto acetic acyd
This acid 1s very reactive and can be oxidized
muscles, etc, as an excellent source of energy There
1s a lmit to the amount of aceto acetic actd, which
can be burned per hour per kilogram of tissue Just
as there 1s for glucose The lmt for aceto-acettc
acid 1s approximately the equivalent of 3 Gm fat per
day per Kg This would mean that a man weigh
mng 80 Kg could burn 240 Gm fat dally while at
rest, deriving therefrom 2160 calortes of energy
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the name of U S P Solution of Ferric Chloride
To 5 cc urine 1n a test tube, add the ferric chloride
solution a few drops at a time until no more change 1s
observed by the addition of the last drops The cloud:-
ness which usually appears 1s not the important mat
ter A deep wine red color appears 1f acetone 1s pres
ent If salicylates, such as aspirin, have been taken
recently, a sumlar color will appear even though there
1s no acetone The color caused by acetone fades on
heating, while that from the medicines 1s not changed
To make sure that the color comes from acetone place
a tube with the wine red test 1n boiling water for five
minutes If the color fades noticeably as compared
with an unheated tube, there was acetone in the urine

Therapy
TREATMENT OF COMA

The following needs must be met 1n diabetic coma
The urgency of the need 1s 1n approximately the order
1 which the factors are histed (1) bed rest, (2) in
sulin, (3) water, (4) alkali (5) warmth, (6) relief
from constipation

The plan of treatment to be outlined 1s applicable
alike to patients 1n complete coma, 1e unconscious,
with air hunger low temperature dehydration and
very soft eyeballs, and to those patients with marked
evidence of acidosis 1n whom the onset of coma 1s
feared In any case the patient 1s to be confined to
bed with constant attention by a nurse :f possible
until 24 to 48 hours after the evidences of the emer-
gency are past Unduly early rising from bed puts a
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hands 1t 1s excellent The reagent 1s a cyamde of
sihver and mercury, and 1t contamns strong alkal,
therefore 1t 15 harmful to the shun or mucous mem
brane It 1s also expensive and deteriorates in a few
months The technic 15 given by Paul Roth m the
Journal of Laboratory and Cimcal Medicine 11 275,
December, 1925 The adaptatton given by Wall-
hauser in the Journal of the Amerscan Medical Asso
ciatton 91 21, July 7, 1928, 1s not as dependable for
practical apphication  The apparatus for Roth's tech
nic can be made from test tubes, or 1t may be pur-
chased with the reagent from the Central Screntific
Company, Chicago

The ferric chloride test for acetone given below 15
often spoken of as a test for diacetic acad This 15
correct But acetone never occurs wsthout diacetic
acad n the body, and hence the ferric chlonde test 15
for “acetone bodies” They always occur together
and have the same sigmificance The commonly used
nitroprusside tests for acetone react to both acefone
and diacetic acrd and are more sensihive than the ferrsc
chloride It 15 well to have the less sensitive test, so
that posstive reactions are always sigmificant It 1s
possible to have a positive nitroprusside test wath a
negative ferric chloride result, which means that there
15 a small amount of acetone present in the urtne, not
indicatve of danger from coma

Test for Acetone ~—Whenever sugar appears in
large amounts, 1t 15 well to know whether there 1s ace-
tone m the unoe  Use the ferric chlorde test The
reagent can be secured from any pharmacist under
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therefore advisable Bestdes the undestrability of the
reactions, the fundamental need of the comatose dia
betic 1s to be able to burn enough sugar so that he may
not only support life but alse burn up and rid his body
of the accumulated acetone bodies, which are toxic
Both the prevention of insulin reactions and the burn
g of the acetone bodies calls for the use of frequent
supplies of sugar This 1s to be furmshed with suffi-
ctent liberality so that the blood sugar content 1s not
allowed to fall below normal levels The simplest way
to make sure of an adequate supply of sugar 1s to
allow some glycosuria until all acetone 1s gone There
are several routes available for admimstering the
necessary sugar

Parenteral Feeding —If the patient 1s not vommt
g and 1s able to swallow fluds give orange juice
sweetened with sugar Orange juice 1s considered a
12 per cent solution of dextrose, and common table
sugar 1s added The total dose of sugar given 1 this
way should be 20 Gm for each 10 umts of msulin
One half glass of orange juice plus 2 teaspoons of
sugar will provide 20 Gm sugar This use of orange
Juice and sugar should be continued as long as insulin
15 bemng used to bring ketosts under control

If the patient cannot be depended on to swallow
and retain fluds one must resort to introduction of
flmds by rectum, under the skin or into the vein The
first 15 sumplest, the last most certain For any one
of these three prepare a 5 per cent solution of dex
trose (glucose) For rectal use 1t need not be of high
punity nor need 1t be sterilized For subcutaneous or
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strain on a temporarily cnippled and overworked
heart, which may result disastrously

Insulin should be admmsstered as soon as the diag
noels of severe diabetic ketosss 3s made The inttial
dose varies from 20 to 50 umits Subsequent doses are
given at one to three hour imtervals, the dose varying
from 10 to 20 umits The smaller doses are used for
small patents or for thase not wn extreme chmcal
danger This routine 1s kept up day and mght untl
the acetone test 1s negative Therefore the urine
should be tested before each dose of msulin 15 to be
admimstered  When ketosis stops, the mnsulin admm
istration may be changed to three doses, given before
the meals These three doses may be the same size,
and therr total will be somewhat less than the amount
needed during the preceding 24 hour period when the
emergency was bemg brought under control Exact
daily dosage must be determned by traal during the
days that follow

The condition of diabetic ketosis with or withott
coma s alwavs associated with a tugh blood sugar
concentration Imsulin therapy as outhmed will e
duce thus sugar rapidly and it may bring it down to
levels which produce “reaction’ or “shoch * Ths 1
an unpleasant temporarily disabling and sometimes
dangerous complication of the use of large doses of
wmsultn - Later in the treatment it can be guarded
agamnst because the symptoms are recogmzed by the
patient, who 18 thus warned ot the developing reac
uon At first the patient 1s too 1}l to be instructed 1n
these svmptoms  Means for preventing reactions are
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vere mnsulin reacttons  When, as 1n ketoss, fluids are
also needed, the sugar 1s diluted before mjection The
dilution may be made with sterile distilled water or
normal saline A 5 per cent solution of dextrose 1s al-
most 1sotonic with blood and may therefore be mn
Jected safely, or 1t 12 equally safe to rx 5 per cent
dextrose and normal saline 1n any proportions desired
The ketosis causes acidosis, 1€, the diacetic and
betahydroxybutyric acids are neutralized by the sodi
um bicarbonate of the blood, leaving the blood poor
m 1ts alkals reserve The obvious remedy 1s to give
sodim bicarbonate There are several objections to
this procedure Large doses, up to 1 oz n 12 hours,
have been proposed, but they often stimulate vomtting
Soda given subcutaneously may cause a slough In
travenous injections of soda solutions require steril
zatton, and unless this 1s done with elaborate precau
tions, the soda 1s converted to sodum carbonate, which
1s dangerous Furthermore, the use of large doses of
soda 1n diabetics with hetosis tends to cause more ex-
treme changes in the blood, producing alkalosis, than
i normal individuals The dose 15 not easily con-
trolled without the use of laboratory methods usually
not avatlable in private practice Fortunately the use
of soda 1s seldom 1f ever a necessity The body will re-
generate sodium bicarbonate as soon as it 15 able to
oxidize the sugar and therefore the diacetic acd
Also, the body has the ability to take the sodium from
common salt as a source of sodium bicarbonate Nor-
mal saline 1s an excellent and perfectly safe substitute
for soda Hartmann s Physiological Buffer Solution
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intravenous use, the best U § P dextrose 1s the only
kind allowable, and the solution must be sterife. The
amounts of solution to be given should be such as
compare n sugar content with the orange juice and
sugar used above, 1e, to mject 20 Gm sugar 35 2
5 per cent solution will require 400 c ¢

If pure dextrose 1s not available, recourse may be
had to commercial corn syrup This 15, of course,
only for rectal admimstration To prepare the enema
solution, use 5 oz Karo svrup (whise or brown) and
dilute 1t with warm water to mahe 1 qt. Add 2 te2
spoonfuls of salt This 1s assumed to be equivalent to
a 5 per cent solution of dextrose It should be armed
to the temperature of the body, 98 F, and from 2 t0
4 oz myected slowly mnto the rectum with a rubber
bulb syringe or any enema apparatus Some patients
retain flmds better when given by the contuuons 6rip
method, others, when retention enemas are given at
iatervals of an hoar Eather method 15, of course, 10
be preceded bv the use of cleanssng enemas, repeated
untst the flurd returned 1s really clear The amount of
fecal material 1n the colon of comatose patients mav
be surpnising  Absorption 1s very poor if this cleans
g 15 omatted

TFor the subcutaneous or mtravenous adminstrahion
of dextrose, the safest and most comement way 8
to use the ampules of 50 per cent dextrose now mar-
keted by a number of the drug manufacturers Every
cimician and every hospital should have some such
ampules always on hand This concentrated sugar
solution may be mjected intravenously to relieve se-
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vere msulin reactions  When, as 1n hetosis, flnds are
also needed, the sugar 1s diuted before injection The
dilution may be made with sterile distilled water or
normal saline A S per cent solution of dextrose 1s al-
most 1sotome with blood and may therefore be in-
Jected safely, or 1t 1s equally safe to mix 5 per cent
dextrose and normal saline 1n any proportions destred
The ketosts causes acidosts, 1e, the diacetic and
betahydroxybutyric acids are neutralized by the sod
um bicarbonate of the blood, leaving the blood poor
i 1ts alkals reserve The obvious remedy 1s to give
sodium bicarbonate There are several objections to
this procedure Large doses, up to 1 oz 1n 12 hours
have been proposed, but they often stimulate vormiting
Soda given subcutaneously may cause a slough In
travenous mjections of soda solutions require sterili-
zation, and unless this 1s done wath elaborate precau-
tions, the soda 1s converted to sodium carbonate which
1s dangerous Furthermore, the use of large doses of
soda 1n drabetics with ketosis tends to cause more ex-
treme changes 1n the blood, producing alkalosis, than
m normal individuals The dose 1s not easily con
trolled without the use of laboratory methods usually
not available 1n private practice Fortunately the use
of soda 15 seldom 1f ever a necessity The body will re-
generate sodium bicarbonate as soon as 1t 1s able to
oxudize the sugar and therefore the diacetic acid
Also, the body has the ability to take the sodium from
common salt as a source of sodium bicarbonate Nor-
mal saline 1s an excellent and perfectly safe substitute
for soda Hartmann s Phystological Buffer Solution
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mtravenous use, the best U S P dextrose 1s the only
hind allowable, and the solution must be sterle The
wmounts of solution to be given should be such as
compare 1n sugar content with the orange juce and
sugar used above, 1e, to inject 20 Gm sugar as 3
S per cent solution will require 400 c ¢

If pure dextrose 1s not avaiable, recourse may be
had to commerca) corn syrup This 1s, of coutse,
only for rectal admunsstration To prepare the enem2
solution, use 5 oz Karo syrup (white or brown) and
dilute 1t with warm water to mahe 1 gt Add 2 tea
spoonfuls of salt Tius 15 assumed to be equuvatent to
a S per cent solution of dextrose It should be warmed
to the temperature of the hody, 98 F, and from 2 to
4 oz 1njected slowly mto the rectum with a rubber
bulb syringe or any enema apparatus Some patients
retamn fluids better when given by the continuous drip
method, others when retention enemas are given af
mtervals of an hour Either method 15, of course, to
be preceded by the nse of cleansing enemas, repeated
until the flmd returned 1s really clear The amount o
fecal material mn the colon of comatose patients may
be surprising  Absorption 1s very poor 1f this cleans
ing 1s omtted

For the subcutaneous or intravenous admnstration
of dextrose, the safest and most conventent way 15
to use the ampules of 50 per cent dextrose now mar-
keted by a number of the drug manufactuters Every
climctan and every bospital should have some such
ampules always on hand Ths concentrated sugar
solution may be njected intravenously to relieve se-
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guish the condition from an acute infection It 1s not
uncommon to find patients who show all the common
signs of a local inflammatory process in the abdomen
such as acute appendicitis except that they are afeb
rile and 1t 1s true that untreated diabetics may have
severe mfections with little or no fever In such a
case with recogmzed diabetic ketosts 1t 1s safest to
assume that the condition 1s due to the diabetes alone
The type of therapy (page 107) for coma has repeat
edly been seen to give complete relef of the supposed
mflammatory symptoms within 12 hours If the dia
betes 1s brought under control and the abdominal
situation 1s not relieved or if fever then mamfests
ttself, there may be a complicating infection to be
cared for Infections are of course, frequently the
factors which precipitate coma Operations for sus-
pected acute appendicitis or intestinal obstruction
diabetics should not be done unless the symptoms per-
stst after the diabetic ketosis 1s brought under control,
or unless fever develops

If even a shght fever 1s detected 1n a diabetic who
1S 1 coma or who 1s jUSt recovering from severe aci
dosts the utmost paimns should be taken to find the
mnfection and to begin appropriate treatment at once
In this acidotic condition the febrile response to infec-
tion 1s shight, therefore small elevations of tempera
ture are the more sigmificant

MAINTENANCE REGIME
When the comatose patient has been made “sugar-
and acetone-free’ the problem 1s the same as for the
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(Llly) 1s a safe and more effectise substitute  Fur
thermore, frint juces are the normal source of soda
for the body Therefore the methads already gren,
mcluding the use of orange juice, sugar, msubn and
saline, will furmsh what the body needs and can best
use

Accessory Factors w Treatment of Como—The
body 15 cold and should be made warm by the use of
plenty of covers and of warm water boitles, there
should be a munimum of exposure for examimation
and treatment. The pulse 15 always raptd mn ketosis
This 15 due to effects of the abnormal conditions on
the blood and on the heart The blood has a reduced
abihity to carry oxygen and carbon dioide, due to the
acidosis  The heart 1s weahened as are all the other
muscles Blood pressure 1s low and pulse fast The
remedies rclude the relief of acidosts, as above, and
mcreased flurd to make up for that lost by diurests du¢
to the excretion of sugar and acetone bodies If blood
pressure 15 alarmingly Iow, caffesne may be employed
This 1s not often nceded Restoration of a normal
blood volume by supplying water 1s the fundamental
method for relieving hypotension  Certamnly the heart
does not require digntalis because of either fast rate
or weak actton  The rate usually returns to normal 1
two or three days after acetone disappears from the
urine  Of course, 1f there 1s evidence of heart failure
apart from the dabetic coma, there 1s no contra
indication for the adminstratson of digitahs

In coma, there 1s usually marked leukocytosts, with
nothing about the differental blood picture to distin-
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from glycosuria, 1 e, all the carbohydrate 1s bemg
oxidized Once this condition has been met, further
supply of calories may well be made by use of fats
The diets listed 1n Table 2 on page 116 provide a sim-
phfied series covermng the range of needs met with
n chnteal practice  Maintenance diets for small chil
dren really imply diets which allow growth at normal
rates These have never been found to be less than
1,500 calories except 1n cases of infants, for whom
special feedings have to be used Maintenance diets
for hard working adults have seldom been found
necessary at a level higher than the 2,575 calores
provided by the largest one 1n the hist Increases of
220 calories between the smaller diets and of 305
calories between the larger ones of the series are pro-
vided by Diets 1 to 5 It 1s needless to provide for
smaller differences than these These diets are planned
according to the rule already mentioned It will be
found that 1f a patient 1s free from glycosuria but
shows acetone m the urine while using one of these
diets, weight 1s not being maintaned, 1e, there 1s
partial starvation The next larger diet may as well
be used without further delay

These diets furnish more than the minimum protein
which might be used safely in most cases The reason
1s that too low a protein intake makes a diet uninter-
estmg and therefore leads the patient to eat food
which 1s not allowed With this scheme, the totals of
protemn and fat are in round numbers, since the use of
1 or 2 Gm more or less of these materials 15 of little
concern  But 1t 15 important that the patient should be
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patient who on first observation 1s not m danger of
coma The physician must now plan a diet which
will be adequate to keep the patient’s body weight
normal when he 1s occupred at his chosen worh. Often
the first diet tried will be too small It s better to start
below the expected final level, so that the mimmum
diet will be used  Thus 1s more economical of food and
of msulin  There 15, however, no reason for keeping
the diabetic below the optimum weight as given on
pages 222 and 223 There 1s also no reason for nter
fering with the occupation of the diabetic The amount
of physical exercise ought to be nearly uniform each
day Otherwise there may be sugar in the urine o1
some days and nsulin reactions on others (days of
greater activity )

DIETS

There are many types of diet which are successfully
used by specialists 1 this field Experience with the
planning of menus for patients who desire not only
tasty but economical diets has led to use of a series
of diets based on relationships between fat and the
total carbohydrate and protemn used Although 1t 15
now known that these ratios have no validity 1n terms
of fat oxidation the clinical fact remams that the
use of high fat, low carbohydrate drets 1s successful
It 15 unnecessary to go 1nto the logic of the fat oxida-
tron mechamsm further than to assert that the first
essential 1n a diet 1s to provide the mmmum amount
of carbohydrate which will prevent all ketosts Thas

can be told only by trial, and when the urine 1s free
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accurate about the measurement of his diet, 1n order
to heep the food imtake umform and dependable and
to discourage overstepping The mstructions for the
patients enable them to measure these foods with
aceuracy sufficient for clinical work, and they also
allow of easy substitution which makes possible the
variety i the diet that 1s necessary to nsure coopera
tion

Attention 15 called to the way in which milk has
been ncorporated 1n Diets 1A to SA (pp 119-123)
This 15 to meet the recognized needs of children for
the protein, calcium phosphorus and vitamins which
the milk will furmsh Such diets are often welcomed
by adults also They may be employed as occastonal
substitute menus to increase the variety 1n the det

Reducing Wesght of Diabetics—When the body
weight 1s excesstve as compared with the figures given
on pages 222 and 223, 1t 1s important that the patient
promptly lose the excess pounds That obesity may
predispose to diabetes 1s commonly recogmzed The
disadvantages of obesity to persons already diabetic
include at least two factors m addition to those which
make 1t undestrable to the nondiabetic The diabetes
1s more difficult to control in obese persons not only
because their total heat production is relatively great
which calls for excessive intake of food and use of m-
sulin but also because uncontrolled fat storage prob-
ably causes the diabetes to progress Certamly the
converse 1s true there 15 plenty of clintcal evidence to
show gains m carbohydrate tolerance 1n fat diabetics
after they reduce The mechamsm of this gamn 1s not
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Dizr No 1
Portion, Proten, Fat, Carbohydrate,
Gm. Gm. Gm. Gm.

Tood
Breakfast
g; n—(mz ) 200 P 6 6
one.
Bacen 15 2 8
Bread 10 1
Butter 10 9
20% cream 45 1 9 2
Total 10 32 13
Dinner
Lean meat 70 18 1
3% {rut and vegetable 400 12
Bread 10 1 5
utter 20 17
Mayonmise 15 13
20% cream 40 1 3 2
Total 20 49 19
Supper
meat 70 18 1
3% fruit and vegetable 40 12
Bread 10 1 5
Butter 15 13
Maycnnaise 15 13
20% cream 35 1 7 1
Total 20 44 18
Total for Day 50 125 50
Drer No 1A
Breakiast
Eacm; \ 15 g g
g8 (one,
Bread 10 1 5
Butter 15 13
0 100 3 4
20%_cream 75 2z 15 3
Total 14 46 13
Dinner
meat 75 19 1
3% frut and vegetable 300 9
Butter 17
Milke 100 3 4
207 cream &0 H 12 2
Total 24 16
Supper
lggz (ome) 6 6
39 frut and vegetable 300 9
Bread 10 1 5
Butter 15 13
Milk 100 3 4 5
20% cream 60 H 12 2
Total 12 35 21
Total for Day 50 125 50
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settled, but the need for losing the excess pounds 15
clear

To provide for Joss of body weghts, Diets 11 to 15
arc offered The diet between nos 1 and 5 which will
Just mamntain weight 1s first found, then the corre
sponding reducing dict 1s arrived at as follows The
calculations are made so that carbohydrate and pro-
tein remain the same, but the fat allowance 1s ma
terially reduced so that excess body fat 1s burned for
energy 1n place of food fat It 1s found that 1f the
patient 15 1n proper equilibrium as to sugar, acetoné
and mnsulin when using such a diet as no 2, he can
change to no 12 and vice versa without any disturb-
ance n hus sugar metabolism  There 1s the same rela
tionship between Diets 1 and 11, 3 and 13, etc. When
the wesght 1s reduced to the proper level, the patient
1s instructed to return to the orniginal diet and ts full
allowance of fat These reducing diets allow rapid
loss of weight, 2-4 1b per weeh, without any danger
of weakness or infection If slower reduction 1s de-
sired more fat can be mcluded easily by the use of
more butter, fatter cuts of meat or mayonnaise
dressing

Low Fat Diets for Use wnth Gastric Disturbances —
When for any reason a diabetic patient cannot be
expected to use a complete or maintenance diet, 1t 15
of great importance that the carbohydrate mtake shall
not be reduced The fats are the most apt to disturb
digestive processes, hence in any gastric upset they
are reduced to a mmmum  The low fat diets used
for reduction of weight are therefore also useful for



Drrr No. 3
Ports Protern, Fat, Carbohydrate
Gm  Gm - Gm . Gm

Food
Breakfast
%Z% l(mlt 300 6 6 9
one
Bacen 20 3 10
Bread 20 z 1
Butter 20 17
20% _cream 40 1 8 2
Total 12 a1 z
D:
Lean meat 70 18 1n
37 frmt and vegetable 500 15
Bread 15 1 8
Butter 30 26
Mayonnaise 25 21
20% cream 35 1 7
Tetal 20 65 24
Stpper
meat 65 16 10
3% frmt and vegetable 5t 15
Bread 1 8
Butter 28 21
Mayonnarse 21
20%_cream 1 1
Total 18 59 24
Total for Day 50 185 70
Drer No 3A
Breakfast
3% frut 2 6
Bacon 3 10
Bread 1 5
Butter 17
Mik 2 2 3
207 cream > 3 19 4
Total 9 48 18
Dinner
Lean meat 21 13
3° frmt and vegetable 4 12
read 1 5
Butter 26
Milk 1 3 4
207 cream 3 19 4
Total 2 62 2
Supper
Prs (one) 6 6
39 frust and vegetable 40 12
Bread 1 5
utter 2%
Milk 1 3 4
2% cream 3 1 4
otal 1
"Tofal for Day 5 & %

121



Dizr No. 2
Port Prot: Fiat, Carbohydna'e,
%mm Gm.m Gm G

Food
Breakfast
3% fru 200 6
Egg (one) [ 6
Bacon 15 2 8 8
Bread 15 1
Butter 15 13
20% cream 35 1 7
Totat 10 3 15
Dinner
1= fmeat 18 1n Is
% fruit and vegetabe
Bread ge 15 1 8
Butter 25 2t
Mayonnaise 20 17
20%_cream 3 1 7 1
Total 20 6 u
Supper
n meat 70 18 1
3% frnt and vegetable 400 12
Bread 15 1 8
Butter 25 2t
Mayonnaise 20 7
20% cteam 30 6 1
Total 55 2t
Total for Day 50 145 60
Drer No_2A
Breakiast
Bacon 25 4 13
Egg (one) 6 6
read 10 1 §
Butter 10 9
1k 2 2 3
20%_creams 00 3 20 4
Total 16 50 12
Dinner
Lean meat 70 18 n
3% frut and vegetable 300 H
Bread 15 1 8
Butter 30 2%
E I
e cream
otal 23 48 2
Supper
Egg (one) 6 6
3% ff-me and vegetable 300 M
Bread 15 1
Butter 23 2 5
Mtk 100 3 4
207 cream & 2 16 3
Total 12 4 z
Total for Day 51 145




Der No. §
Porti Protd Fat, Carbohydrate
Gm  Go  Gm . Gwm

Food
Brealkfast
3% frut 300 9
Eggs (two) 12 12
acon 3 10
Bread 15 1 8
Butter 15 13
3% cream 60 2 18 2
Tota} 18 53 19
Dianer
Lean meat 85 21 13
3% fruit and vegetable 700 21
Bread 15 1 8
Butter 30 26
Mayonnaise 25 21
W% cream 6 2 18
Total 24 78 3
Supper
Lean meat 20 12
37 frut and vegetable 700 21
Bread 15 1 8
Butter 26
Mayonnaise 25 21
Mk 170 5 7 9
3% eream 60 2 18 2
of 28 84 40
Tota] for Day 70 215 20
Drer No. 5A
Breakfast
%"' fr{nt ) 300 12 12 9
s (two,
Bgagon 2( 3 10
Bread 1 8
Butter 17
Milk 1 3 4 K
307 _cream R 3 30 4
22 73 2%
Dinner
Lean meat 18 n
37 frut and vegetable 5 15
read 8
Butter 26
Milk 1 3
30% eream bt 3 30 4
Total 25 7 32
Sugper
Lean meat 16 10
39 frurt and vegetable 5 15
read 1 8
Butter 26
Milk 1 3 4
30‘7Tcraim 1 2:; 30 4
otal
Total for Day a n 2




Drer Mo, 4
Lot Trotan, Fat, Carbobydrate,
Gm.m’ Gm. Gm. ___ Gm

Food
Breakfast
3% frut 300 9
Eggs (two) 12 12
Bacon 2 3 10
Bread 15 8
Butter 15 13
H%_cream 80 2 2% 3
Total 5 » B
Duaner
e 70 18 1
3% frut and vegetable 700 2
Bread 15 1 8
Butter 20 17
Mayonnaise 20 7
30%_cream 75 2 2 3
Total 2 S 2
Supper
Lean meat 70 18 1
3% frut and vegetable 600 18
Bread 15 1 8
Butter 20 17
Mayonnuse 2 17
30% cream 0 2 18 2
Total 21 63
Total for Day 60 190 80
Duer No 4A
Breakfast
‘3:% {Eull) 300 P . 9
gg (one,
Bacon 20 3 10
Bread 10 1 5
Butter 20 17
Milk 100 3 4 5
30% _cream 100 3 30 4
Total 16 23
Djnner
Lean meat 60 15 9
3% fruit and vegetable 12
Bread 15 1 8
Butter 25 21
Milk }% g 33 2
o cream
30‘7T el 2 4 A
Supper
Pm meat 60 15 g
3% frut and vegetable 400 12
Bread 15 1 8
Butter 20 17
Milk l(g)(s) § 2; i
2
10%_cream 3 z -
60 190 81

‘otal
Total for Day
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TABLE 3 —Liouip Diagemic Drers

Total Daily Portion
Diet  Diet  Diet  Diet  Diet
Food No It No12 No i3 No 14 No 1§
Whole milk _Gm 600 600 600 650 650
Skim mutk, Gm 150 250
27 Cream Gm 10 40 40
Cooked cercal Gm 50 50 0 10 100
3% vegetable puree Gm 60 60 60 60 100
Orange jmee Gm 8 165 250 25 250
g8s 3 3 3 4 4
Egg whites z 2 2 2z 3
Saurre Mevv or Lrouio Dier SasrLe Mevu oF Ligum Drer
THReE MeaLs ¥ Six Meats
Breakfast Breakfasnt
Milk 100 Gm Gré:elkn:jade with
Gruel made with opecd cereal Pom
Cooked cereal 50 Gm Mitk 50 Gm
Milke 50 Gm. IOT(;;A -
B eam “Gm TOrange juce 8 Gm
Dinner
Cr_i_zm soup mézede with
Dianer ‘omato pur 60 Gm
Cream soup made with roie 100 Gm
Tomato purée e
Mtk WGm 3MP M
Epenog made with Eggnog made with
g5 z 43 2
Mak 150 Gm Milk 150 Gm
Vanila % tsp Vandla % tsp
Milk 100 Gm  Supper
Broth 200 Gm
tog;l’uchhadd
g whites 2
Supper 20 Gm,  Cigard made wun
to_which add 1
|lk 100
Egg whites 2 Vanlla 1 g;m
Custard made with 20¥  cream 40 Gm.
Egz 1 Coffee
Mk 100 Gm
Vamila Btp gopp iy

Orange juice 8 Gm Mk 200 Gm.
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such temporary conditions as these \When a hqud
diet 1s destred, as after tonsillectomy or after abdom
mal operations, 1t 1s most palatable :f made up witha
lower fat content than the usual diets for diabetics
These same low fat diets serve this purpose It 1s
sumple to substitute 1n the menus given for these diets
such matertals as fruit juice, milk, eggs, thin cereals
and soups to make low fat liquid diets Consequently,
whenever a patient who 15 using Diet no 215 to have
a hqud feeding for one or more meals, the dret s
changed 10 no 12 Ths alteration makes no changes
m mtahe except m the fat  Under these circumstances
the body fat 1s used The amount of msulin required
15 not altered by such a shift The adiantage of this
plan 15 that changes may be made 1n esther direction
with no question as to the patient’s tolerance for car
bohydrate This tolerance remams unaitered unless
infection anesthesia or operative shock causes 2
change Such a shift will not be followed by ketosis
this 15 one of the most important parts of the post
operative treatment of diabetics

The readiness with which the hgud diet regimes
can be arranged 1s 1flustrated in the suggested menus
worhed out in Table 3

Table 3 gives the amounts of several liquid foods
which may be used with convenience to mahe up hqud
diets of the low fat type The amounts gnien 1n any
column under a diet number are the total amounts
of that food to be used i the 24 hours of one day
It 15 expected that the mulk and eggs or egg whites
may be combined to make eggnogs Or the pureed
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Drer No 13
Portion, Proten, Fat, Carbohydrate,
Food Gm. Gm. Gm, Gm.
Breakfast
l.?:% ‘?m) 300 6 6 9
gg (one]
read 15 1 8
Butter 5 4
20% cream 40 1 8 2
Total 8 18 19
Dinner
Lean meat 80 20 12
37 frwt and vegetable 600 18
Bread 15 1 8
Butter 5 4
Total 21 16 %
Supper
Lean meat 80 20 12
37 fruit and vegetable 600 18
Bread 15 1 8
Butter 5 4
Total 21 16 26
Total for Day 50 o 7
Drer No 14
Breakfast
%% f{ux& 300 A 6 9
gE (one,
Bread ) 15 1 8
Butter 5 4
20% cream 20 1 4 1
otal 8 4 18
Dinner
an meat 100 25 15
3% frut and vegetable 800 2%
Bread 15 1 8
Butter 5 4
Total 26 19 32
Supper
meat 100 25 15
3% frut and vegetable 700 2
Bread 15 8
Butter 5 4
Total 26 19 29
Total for Day 6 52 79
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Dier No 1t
Portion Proten  Fat, Carbohydrate
Food Gm, Gm, Gm. Gm.
Breakfast
3% frut 200 6
Lgg (one) 6 6
Bread 10 1 H
Butter 5 4
207 cream 40 1 8 2
Total 8 18 13
Dinner
Lean meat 80 20 12
3% fruit and vegetable 500 15
Bread 10 1 $
Butter 5 4
Total 21 16 2
Supper
meat 80 20 2
3% frut and vegetable 400 2
Bread 10 1 5
Butter s 4
Total 21 16 14
Total for Day 50 50 50
Dzr No. 12
Breakfast
3% frut 200 6
Egg (one) 6 6
Bread 15 1 8
Butter 5 4
20% cream 40 1 8 2
Total 8 18 16
Dinner
Lean meat 80 20 12
3% frut and vegetable 500 15
Bread 15 1 8
Butter 5 4
Total 21 16 3
Sopper et 8 20 w2
3% fruit and vegetable 435 13
Bread ]g 1 4 8
Bt et 21 16 2
Total for Day 50 50 60
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These hiquid diets are for use during emergencies
only Such occasions are after removal of several
teeth removal of tonsils stomach disturbances or
when recovermng from operations or fevers It 1s
often advisable to divide these hquid diets mnto more
than three feedings The number of times food 1s
given 1 the day may be varied as much as seems
desirable  When using 1nsulin, the food ought to be
given at least every eight hours and each feeding
should contain either some of the milk or some of the
frut juice

Postoperative Diets —When the feeding must be
lunited to orange jyuice, the appropriate amount for
24 hours 1s to be found 1 Table 2 (p 116) 1 the
column near the right side For any given diet the
amount of orange juice prescribed will furnish the
same carbohydrate as the diet on the same horizontal
Ine If mulk 1s desired as the only food the amount
1s larger than for orange juice, since mulk contains
5 per cent of sugar as compared to the 12 per cent
sugar 1n orange juice Often 1t 1s convement to use
half the milk allowance and half the orange juice
allowance These 24 hour totals may be divided up
mto any number of feedings

1f feeding by mouth 1s not allowable, 5 per cent
dextrose solution may be given by rectum subcuta
neously or intravenously, just as described for the
treatment of coma The amount to be used 1s the same
as the amount of milk given 1n the table The best way
to do this for postoperative cases 1s to plan the total
flud 1ntake for 24 hours so that 1t will mclude this



128 ENDOCRINL THERAPY

Dirr Mo 15
Portion, Protem,  Fat, Carbohydrate,
Food Gm. Gm. G Gm
Breakfast
%? lrim ) 400 2 " 2
gy {two, 1
Bread 15 1 8
Butter s 4
20%_cream 30 1 5 !
Totat " z a
Dinner
Lean meat 100 2 ts
3% frut and yegetable 2
Bread lg 1 . 8
tter
 orat % B ®
Supper
Lean meat 100 2 15
3% frut and vegetable z
read 15 1 8
Butter 5 4
Slammed ik 100 3 3
Total 29 9 37
Total for Day 4 @ %0

vegetables may be cooked with milk to make soups
The egg whites and the orange juice may be whipped
together to make an albunumzed drink Egg white
may be added to hot broth, pouring the egg 1 slowly
and beating constantly until the egg coagulates The
cereals are to be cooked as usual, 1 part of dry cereal
1n 4 parts of water, and then they are to be thinned
with warm muth to make hqud gruels Cream 15 used
with coffee, since 1t 1s understood that in addstion 10
the foods listed here coffee, tea or clear broth may
beused If desired, the whole egg may be used instead
of the egg whites mentioned, since this adds only a
little fat Or tf the egg yolk 1s not well taken all the
eggs may be used without the yolks
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Less than this has never been found to mamtain 2
patient This diet 15, however, sufficient for children
and for many nactive or small adults As soon as 1t
becomes evident that this diet 15 madequate to satisfy
the needs of the patient, a shift may be made to some
Igher diet The extent of the addition called for
depends upon the activity of the patient It 1s easter
to make small additions several times than to make
large additions and then to have to retrace The
determination as to the final diet on which a patient
15 to be maintained 1s made by the ability to control
the body weight while the patient 1s engaged 1n the
activity customary for him Children or emaciated
adults should be able to gain weight

If the patient has been treated with insulin to relieve
coma or to prevent the threatened onset of this com
plication, 1t 1s well to continue using mnsulin without
mterruption when establishing the dietary level Ad
Justment of nsuhin dosage 1s made by small changes
until there 1s no glycosuria and no evidence of 1nsulin
reaction

If the patient did not have acetone bodies 1n the
urme at the beginmng of the treatment, insulin need
not to be used at once  After trying Dietno 1 for four
days the urine will usually be found to be free from
sugar 1n such cases If there are still sigmficant
amounts of sugar in the urine at this stage of treat
ment, the situation 1s usually complicated by such
factors as dishonesty or wmaccuracy of the patient n
food imitation or by the presence of fever, thyrotoxi-
cosis gangrene Or acetone 1n the urine In such cases
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amount of 5 per cent dextrose solution  Alfow at feast
four hours for enemas, rest and time when the patient
will not be recaving the fluds  The 24 hour total
then divided equally among the 20 or less hours, and
the fluid given at a umiform rate by rectal drip o
other mnjection method If msulin 15 to be used with
<uch feedings, 1t can be gnven 1 equal doses at six of
eight hour ntervals If the injections are made 1
travenously or subcutancously, the insulin may be
added to the proportionate part of the flud Rectal
admimstration of wnsulin 15 futile

Chotce of Dict —~When diagnosis of diabetes 5
made but there 15 10 acetone m the unne and there
are no evidences of an emergency, a scheme of mod
erate restriction 1s almost always desirable Under
such conditions 1t 1s safe to advise the patient to omit
all sugar, all bread, all other foods prepared with
flour and all potatoes, after four days of which routine
he may agamn be examined If sugar has cdisappeared
entirely from the urine, additions to the diet may be
made at intervals of two or three days as long as 20
glycosuria appears at any time of day The urne
should be tested two hours after each meal In this
way, 2 qualitatively restricted diet mav be found satts
factory If the urme 1s not made free from sugar
withm the first four days by this sumple plan, the
only safe and dependable scheme 15 to go at once toa
carefully measured diet program Most dabetics need
to be required to measure thetr diets as the surest
way of enforcng cooperation wiath the physician

Usually 1t 1 well to begin with the use of Dietno 1
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tations of this vascular disease complicate the treat-
ment of diabetes See page 153 for mention of these
complicating factors

2 Carbohydrate for Work Expertence with pa
tients using these diets which furnish large amounts
of fat with small amounts of carbohydrate shows
that they can do muscular and mental work with their
normal strength and speed 1f their diets are ample to
keep up the body weight and 1f their urine 1s free from
sugar \Vith sudden demands for unusual amounts of
work, 1t 15 necessary to give additional food but this
may as well be a combination of 2 parts of fat to 1 of
carbohydrate Since it 1s difficult to give exactly the
amount of food that 1s needed for a specified piece of
work, these adjustments are difficult to make This 1s
the reason for recommending that the diabetic have
approximately the same amount of physical exercise
each day

3 Dishonesty in Food Measurement There 1s no
known scheme for treating diabetics which does not
frequently lead to infractions of the restrictive rules
The human desire to be free from 1mposed limitations
and the natural appetites are adequate explanation for
this There 1s no need to suppose that diabetics are by
the nature of their disease dishonest The fact 1s that
when 2 patient with average ntelligence has his con-
ditron explained to him he can be persuaded to coop-
erate 1n a plan for the management of the condition
without the use of external force The problem 1s
then to secure a program which will most nearly
satisfy the appetite the physiologic needs and the
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after the measurement of food has been found to be
accurate tune can be saved by prompt use of small
doses of msuhn Often such patients will make enough
progress to be able to dispense with the use of mnsuln
after a few weehs

The only satisfactory way to arrive at a permanent
diet level for a given diabetic patient 15 to continue
to nerease the diet until weight 1s mamtained, using
mnsuhin 1n sufficent quantities to heep the urine fre¢
from sugar throughout the day The diets as given
1 this scheme, from no 1 to no 5, are planned so as
to use the maxmmum amounts of fat and the rmmmum
of carbohydrate that can be depended upon Criticism
of such a ligh fat diet regimen has been made on
the following grounds (1) that they tend to produce
arteriosclerosts (2) that they do not furmish sufficient
carbohy drate for effictent work, (3) that they lead to
dishonesty 1n food measurement, (4) that they ar¢
expensive, (5) that they do not satisfy

These criticisms may be met satisfactorily 1 the
following ways

1 Artertosclerosts  Arteriosclerosis 1s a common
cause of diabetes There 15 some suspicion that di2
betes causes sclerosis but this 1s far from bemng
proved There are now known to be many diabetics
who have lived for periods up to 20 years on the
high fat diets without evident development of ar-
tertosclerosss  This certainly casts doubt on either
diabetes or high fat diets as causes of arterioscler-
osts The sclerotic process sometimes begims very early
1 life, for reasons still unknown The many mamfes
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from the 9 per cent group, one-fourth as much from
the 12 per cent group, one fifth as much from the 15
per cent group or one stxth as much from the 18 per
cent group Since frunts and vegetables are classified
together 1n the diet plan, in order to have both fruit
and vegetable at a given meal a certamn portion must
first be reserved for fruit, then the remainder taken
as vegetables Thus, 1f the allowance were 500 Gm
of 3 per cent fruit or vegetable 200 Gm mght be
used as frut and the remaming 300 Gm as vegetable
The protemn content of all the vegetables and fruits
1s assumed to be 1 per cent The small varations from
this amount of protemn which occur are not important
unless large amounts of a certain few vegetables are
used frequently These vegetables which contain more
protein are beans corn peas and potatoes

Higher Carbohydrate Diets —If 1t becomes appar
ent that despite the firm msistence of the physictan
the patient refuses to cooperate on such a program as
that prescribed compromuse 1s better than failure to
keep some sort of adequate treatment under way
The goals of therapy are the mamtenance of bodv
weight and strength and the conservation of health
so that diabetes alone shall be no more than a nu
sance, certamnly not a handicap The scheme mentioned
ts the most economucal financally and physsologically
If the patient chooses to use more carbohydrate with
less fat, he may safely do so There are two conditions
to be insisted upon umform dietary intake and con-
tinuous freedom from glycosuria It 1s emphatically
impossible to care for a diabetic satisfactorily 1f the
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financial abilities of the patient. There 1s no longer
room for sertous doubt that the high fat type of det
can properly furnish what the body needs

4 Least Expensive Diets The cost of special diets
ts unfortunately always a bit lugher than the average
diet 1n this country Such diets are not much jugher
than the best diets which are now recommended for
the use of well people The expensie items are fruits
and vegetables, as compared with bread and potatoes
The hugh fat type of diet may cost from 5 to 10 per
cent more than a lower fat diet Furthermore the
cost of a higher carbohydrate allowance must include
the 1ncreased amount of mnsulin which 1s made neces-
sary These factors lead to the choice of the high fat
diets as the most economical among adequate diets
for diabetics

5 Satisfymng the Appetite The menus should be
planned so that patients are given sufficient bulk to
satisfy the destre for a full stomach and to act as 2
mechanical stmulant to peristalsis The bulk 1s best
supplied by the vegetables and fruts When bulk 15
excessive, use 1s made of the more concentrated foods,
e, the 12-18 per cent fruuts and vegetables rather
than the 3 per cent group The standard menus sup-
plied are all written 1n terms of the 3 per cent vege-
tables and fruits, since these are most commonly
desired This does not mean that those fruits and
vegetables 1n the higher percentage groups cannot be
used For variety, the amount of 3 per cent frutt and
vegetable allowed 1n the diet may be replaced by half
16 much from the G per cent group one third as much
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betics who must depend upon such a source of food,
1t 15 unsafe to plan on less than about 100 Gm car

bohydrate per day This may necessitate the use of
msuln where 1t would otherwise be unnecessiry

but by such a plan a man may be allowed to continue
s occupation

Der No 8
Portion, Protein, Fat, Carbohydrate
Food Gm Gm Gm. Gm.
Breakfast
37 frmt S 15
Cooked cereal 1 3 12
Bacon 3 10
Bread X 3 16
Batter 1 9
20% cream 7! 2 15 3
Total n 34 46
Dinner
Lean meat 9 23 14
3% frut and vegetable 1000 30
Bread 3 3 16
Butter 1 13
20 cream 4 1 8 2
Total 27 35 48
Supper
Lean meat 9 23 14
3% fruit and vegetable 100 30
read X 3 16
Butter It 9
Mayonnaise 1. 13
Milk 20 6 8 10
Total 32 31 56
Total for Day 70 100 150

Drer 8B—wirn 120 Gu FaT  Add 20 Gm butter or mayonnaise to diet 8
Drer 8C—witk 140 Gy Fat  Add 35 Gm. butter or mayonnasse and 45
m 207 cream to diet 8
Dier 8D—wite 160 G, AT Add 60 Gm. butter or mayonnaise and 45
Gm 20% cream to diet 8
Drzr SE—wrir 180 Gx rar  Add 75 Gm. butter or mayonnaise and 75
Gm 207 cream to diet 8,

Dzt 8F—with 200 Gu rar Add 80 Gm_butter or mayonnasse 155
Gm, 20% cream and 10 Gm bacon to diet 8
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diet 15 not planned so that the daily food mtake 1
constant, especially 1n 1ts carbohydrate content This
15 why weighing of the food 1s so important The
patient who uses mnsulin finds this more important
than does the patient with milder diabetes The severe
diabetic must heep humself in the rather narrow zone
between hypoglycemic reactions from too fittle food
and hypergly cemic loss of tolerance from food excess
This 1s usually simpler than it sounds, 1f only the
patient 1s tramned from the begiming to be accurate
m food measurement.

For patients who are to have relatrely hugh carbo
hvdrate and lower fat diets, a tvpical menu 15 pro-
vided under no 8 (p 137) This serves as a definite
diet, furnishing 1,780 calories, for use n very mild
cases or for patients who are to use higher carbohy
drate allowances with the consent of the physician
Obviously this menu can be altered by the addition of
fats to secure such calorte levels as are desired For
this purpose a series of supplements, B to F, will add
20-100 Gm fat, and thus 180 900 calortes as needed
Thas type of diet, with relatively ligh carbohydrate,
1s made almost necessary for those occastonal pa
tients who must get their meals at restaurants 1n dif
ferent places as they travel about The reason for
this condition 1s that most public eating places not only
plan thewr meals with bread potatoes and baked
cereal products as the chief items but also omit from
the foods available a sufficient variety of truits and
vegetables to allow a satisfymng meal to be secured
with a moderate amount of carbohydrate Tor dia
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It 15 sufficient that these urine samples be reported
whether 1n the hospital or at home, as ‘ sugar-free
showing a “trace’ or a large amount of sugar By

sugar-free, 1t 1s meant that the Benedict test re
mains clear blue After boihing the tube with the
Benedict s reagent and urine mixture, shake it well
Just before examination Transparent green color or
occasional gray flahes of precipitate do not indicate
sugar A yellow precipitate which mixes with the
blue Benedict solution on shaking causing the whole
to appear green indicates a “trace’ of sugar Precip

itate sufficient to obscure the blue color and render the
whole solution yelloa red or brown, 1s reported as
showing a ‘large amount’ of sugar There 15 not
much reason to attempt further differentiation
Changes 1n the rate of water excretion may affect the
variations 1 concentration of sugar in the urme with

out any sigmficance as to change in the metabolic fault
which 1s the problem 1n diabetes The objective to be
held clearly 1n mind 1s complete and continuous free

dom from sugar 1 the urmne

THE USE OF INSULIN

Insulin 1s made by four firms in the United States
Burroughs Wellcome & Co El Lilly and Company
E R Squibb & Sons and Sharp & Dohme The prod
uct of all the manufacturers 1s carefully tested by them
and also by the Connaught Laboratory at Toronto
where msultn was first prepared We are therefore
assured that 1mnerlin from one Manfactiirer e 1ot me
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URINE TESTING

There 1s httle need for determining the amount of
sugar i the urine It 15 entirely unnecessary that 2
patient should know how to titrate the sugar by the
quantitaitive methods  Also, there are not many occa
stons when 1t 15 of value to have the 24 hour unne
samples examined for sugar But 1t 1s of great value
m arranging the diet and the insubin dosage for a
guen patient to know at what hours of the day sugar
1s lost and whether these losses are mere traces of
sigmficant amounts During hospital study, st 15 well
to have 11l urine snved 1n several containers and the
separte fractions of the 24 hour specimen tested for
sugar The best hours for division of the daily spect
men are essentially (1) 700900 am, (2) 900-
12 00 (3) 12.00-3 00pm , (4) 3 00-6 00, (5) 6 00-
900,(6)900pm to7 00am Specimens 1, 3and
5 show the immediate results of meals In cases which
show sugar m these specimens only, 1t may be suff
aient to change the menu so that less concentrated
forms of carbohydrate are tahen Sometumnes shifting
bread or fruit from one meal to another will settle
the question of how to stop a shght glycosuria dis
covered by this fractional test These separate tests
will ginde the physician n altering the doses of mnsuhn
to stop all glycosuria without producing frequent
msulin reactions By the hberal use of these urine
tests 1t 15 posstble to conduct crses of drabetes satisfac
tonly without any blood sugar tests after the imtial
diagnostic blood sugar determination has been made



TecnNIC oF INsuLIN InyrcTION

needle may pass throtgh stretched portion toward

Fig 21 (upper night) —Thumb and finger are drawing shin tight be
tween them for needle to pass through

Fig 2° (lower leit) —Thumb 15 drawmg shin toward knec and needle
posmnted toward body

Fie 23 (lower right) —After mserting the needle to posttion shown
n Figure 20 the m ulin 15 ready to be myected

Fig 20 (upper left) —Thumb 15 drawing skm toward body so that
ce
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strong as that from any other There are no demon
strated advantages of one brand over the other Itis
perfectly safe to change from one brand to the other
if the same concentration 1s used ortunately, all the
manufacturers have agreed to use the same colored
labels, yellow for U-20, red for U~40 and green for
U-80

Insulin can be purchased in at least three different
concentrations These are designated as U-20, U-40
and U-80, which symbols mean that I cc con
tuns 20, 40 or 80 ‘umits’ of mnsuhn The “umt’
1s a defimte amount and 1t does not vary, even though
1t be taken from bottles of different concentration It
1s usually not good practice for the patient to change
from one concentration of msuln to another, for he
may make a mistake 1n the measurement The chief
advantage of the more concentrated forms 1s that
when large doses must be given, they can be njected
without having to inject large amounts of water The
more concentrated solutions are somewhat cheaper
than the dilute ones, therefore, patients wish to use
the most concentrated form However there 15 some
unavotdable waste m the removal of 1nsulin from the
vials etc The loss of insulin s proportionately greater
with the more concentrated solutions It 1s not neces
sanily good economy to buy the form of msulin which
costs least per umt The general rule for dectding
which strength to use may be stated as follows use
that form of msulin which will make the injection not
less than 02 cc or more than 1 cc

The patient can eastly be taught the proper technic
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for the admimstration of msuln (Figs 20 23)

Adyustment of Insulin Dosage —It must be remem-
bered that some 20 munutes are necessary from the
ttme urine 15 formed in the kidney until 1t can be
vorded Ordmanly, urine collects n the bladder for
pertods up to eght hours before 1t 1s passed There-
fore the urine obtuned at any given time contains
sugar 1f at any time since the last vouding the blood
sugar has been high enough to cause glycosuria
Under the 1nfluence of mnsulin the blood sugar may
well change from such a level as 250 mg at 7 00 am
to 50 mg at 9 00 am Urine accumulated n the
bladder during this two hour interval waill contamn
some sugar owing to the high blood sugar level at the
beginning  This will serve to explamn what has often
puzzled physicians, viz, the finding of glycosuria
when urine was tested during the symptoms of insulin
reactions When conironted by such a situation, sugar
should always be admmnistered to relteve the reaction
The prevention of such reactions 1s accomplished by
reducing the msulin dose given just before the time
a reactson usually occurs It may be necessary to
rasse the last preceding dose so as to keep the blood
sugar from nising to an abnormally hgh level In
other words early mormmng glycosuria often calls for
a larger dose of msulin at supper time or for use of
the evemng nsuhin shortly after supper or occasion-
ally for an extra small dose of msulin late i the
evening

Solution of Zinc Insuln Crystals —The more re-
cently developed crystalline form of msulin made with
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spectmens taken at about 2 00 and 5 00 pm  These
will show the direction of change The study of frac-
tional urine specimens 1s as useful as with standard m
suln The aum of therapy 1s still to maintan the pa
tient without glycosuria  If this appears too difficult
1t 1s usually possible to allow only traces of glycosuria
and always to prevent the excretion of any acetone
Less than this cannot be considered adequate control
of diabetes

Protamine zinc insulin acts more slowly than the
standard form and 1s therefore not to be relied on
when the presence of coma necessitates action without
delay Combmned use of protamine zinc and standard
mnsulin may be helpful at such times No directions
for such procedure can yet be based on suffictent ex
pertence to allow defimte statements But in cases
where a uniform dose of protamune zinc insulin has
been found successful and intercurrent disease or
other disturbance makes an mereased dose temporar
1ly necessary, 1t 1s possible to add standard insulin 2f
prompt change 1s desired More commonly, the dose
of protammne zinc insulin 1s mcreased, and later re-
duced when reactions and freedom from glycosuria
mdicate that the change may be made In the case
of protamne zinc nsulin, the action of a given dose
lasts for more than 24 hours Therefore daily doses
have a cumulative action and the effectiveness of any
dosage cannot be estimated until it has been used for
about four consecutive days Changes of dosage are

usually not made unti! time has allowed such observa
tion
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the 1ddition of small amounts of zinc, 1s now sold under
the term “solution of zinc nsulin crystals’ When
first ntroduced 1t was thought to have more prolonged
action than the older, or “standard” msulin The dif
ference 1 so shight that these two forms may be used
mterchangeably Probably the older type will disap
pear from the market, since the crystalline form 1s
now widely used and has the advantage of less fre
quent allergic reactions

Protamine Zinc Insuln —Protamme zinc nsulin
15 a preparation of a precipitated insulin which dis
solves slowly at the reaction of subcutaneous fluds
thereby making its activity felt more slowly but for
many more hours than with standard nsulin T
leads to greater efficiency per umt and consequently
lower dosage, averaging a saving of about one fourth
of the daily dose Owing to slow action, the total datly
dose may usually be given in a single mjection 11 the
mornmg Since the first effects are not recogmzed for
a few hours, 1t 15 2 matter of no concern whether this
injection be before or after breakfast Morning ro
tme dosage seems most advantageous Protamune
zinc mnsulin 1s Jess stable than the standard form and
carries an expiration date It should be kept refriger
ated but not allowed to freeze

The blood sugar level of patients using protamine
zinc msulin will often be found to drop progresstvely
during the afternoon and evemng and the occurrence
of sulin reactions therefore may be at any hour of
the day or mght In judgmng the adequacy of dosage
the mornmg blood sugar 1s often not so helpful as two
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in the rates of absorption and, therefore, inconstant
control of diabetes Recently the two types of insulin
have been muned 1 the vial 1n order to secure um
formity Owing to the fact that there 1s 1n commer-
cial protammne zinc msulin an excess of protamine a
considerable quantity of crystalline mnsulin must be
added before any change 1n character of the miature
can be shown Clinical trials of different proportions
and of muitures stabilized at different acidities are
now under way but 1t may be some time before any
such mrxture 15 made available by the manufacturers
If a chmician desires to use such mixtures he should
mstruct the patient in meticulous detasl about the
preparation of the muxed nsulin and should follow
the suggestions of one or another of the chimcal work
ers who recommend effective maxttires, until commer-
cial and stable preparations become available
Another approach to this same problem 1s the use
of other types of protemn than protamme in the com
bination with insulin  In the United States the only
one of commerctal 1mportance 15 globin zine msulin
The delay 1n securing imtial action 15 greater than with
crystalline but less than with protamine msulin  The
duration of activity of a single dose 1s less than 24
hours Therefore nocturnal hypoglycermic reactions
are rare On the other hand the time charactertstics
of globin mnsulin lead to hypoglycemia 1n the afternoon
and often diabetics who use this type of msulin must
mterrupt the afternoon program for an extra lanch
Also the exhaustion of acttvity m less than 24 hours
makes this form of nsulin poorly adapted for treat
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When protamine zinc instihn 1s to be substituted for
standard msulm the following sumple scheme wil
often allow the change with no trouble, httle glyco-
suria and seldom any risk of serious amounts of
acetone excretion Give the morning dose of standard
nsubin s usual At noon, admnster one-hali the
total daily dose i the form of protamine zinc nsubin
No insuhin 1s given 1n the evening  The next morning
and thereafter, omit the standard msulin and gie
three fourths of the previous daily dose as one snjec
tion of the protarmne zinc msulin  Then adjust the
doses 1s indicated by urine and blood tests

Protarmine zinc insuhn 15 avalable 1 U-40 and
U 80 concentrations, with red and green labels, 1€
spectively  Sance 1t 15 now possible for many patients
with severe diabetes to use from 40 to as much as 1
untts at 1 single datly myection, the advantage of the
U-80 concentration will be apparent Syringes aré
calibrated with a scale for 40 umts on one side, for 80
units on the opposite

To circumyent the difficulties of using large doses
of protamine zinc msulin, two procedures are 1 1€
If the dose 1s large 1t mav produce a hvpoglycemic
reaction during the mght 1f reduced to avoid this,
1t may permut glycosuria mmmediately after meals,
espectally mn the mormng The most ohvious way
around the handicap 1s to administer part of the msulin
as crystallme zmc msubn This would requure two
separate myections, adding to the details and musance
of therapy Attempts to combine the two types of
insuhin 1n the syringe are followed by some variability
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ance for sugar, thus allowing a lower dose of insulin

Allergy to Insulin—For those occasional diabetics
who have an allergic sensitivity to the usual commer-
cral form of mnsulin, the manufacturers have prepared
several special types of msulin from different species
More recently the introduction of solutions of zinc
msulm erystals has offered a more highly purified
form of the hormone with much less tendency to
arouse allergic responses  Even this form 15 not with-
out occasional local reactions suggesting allergy With
rare exceptions those patients who manifest allergic
sensitivity to msulin overcome that difficulty after a
few days or weeks of routine use

INFECTIONS OCCURRING IN DIABETICS

Infecttons of any sort should be treated as carefully
and as promptly as possible In addition to the ordi-
nary medical and surgical problems to be met, there
are additional factors affecting food and msulin re
qurements First, the carbohydrate intake should
never be reduced from the usual level if the patient
15 using wnsulin I there 1s much fever the total
calories required are mcreased and partial starvation
will occur 1f the diet 15 not imcreased, although mnac
tivity with bed rest tends to offset this factor Except
with hugh fevers the diet 1n use 1s adequate If the
food must be given 1 soft or hiquud form, see the
directrons given m Table 3 on page 123

‘With almost any infection there 1s loss of the body’s
ability to use sugar, and 1n diabetics this shows as a
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ment of severe diabetes with one daily dose As a con
sequence, a number of students of chncal diabetes
question the permanent importance of globm zin¢
msulin It 15 hoped that a still better form of delayed
action nsulin may be produced

Objections Raised agamst Insulin —Insulin 1s never
“habit-forming ** Of course, most diabetics who need
msulin at one time continue to need 1t This 15 10
more a habit-forming drug than 1s food habit-forming
because 1f we once begin to eat we must continue 1
do so The dose of insulin 1s often reduced as toler
ance mncreases durmg adequate treatment. Some pa
tients have to have increasing doses as the disease
becomes more severe This 1s almost always due to
neghgence or infection

There 1s as yet no substitute for insulin that has
given any satisfaction for sustamned use Many sub
stitutes are offered Therr trial outside a hospital
orgamzed for experimental work 1s still extremely
hazardous

Insulin shocks are unpleasant, and occastonally they
may prove dangerous They are to be avorded But
to refuse to prescribe msulin because of the danger of
reactions 15 just as plausible 1s to refuse to treat 2
patient with severe diphtheria with antitoxin because
of the occastonal case of serum sichness In both cases
the medical man must learn how to avotd the unneces
sary reactions when possible and how to treat them
when they occur  Patients should be told that msulin
reactions are likely to occur but that they should
usually be » elcomed as indicators of returmng toler-
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1s superfictal and healing may take place with no sur-
gical treatment These dry areas should be protected
from njury and should not be subject to maceration
Warmth and other measures to 1nprove the circula
tion are the only treatment Avoid direct or exces-
sive heat to sclerotic diabetics because therr shans are
msensitive and therefore they may be burned before
they give warmng of excessive heat A burn 1s essen-
tially a new gangrenous ulcer For detailed informa-
tion about surgical work on diabetic patients, consult
Diabetsc Surgery by L S McKittrsck and H F
Root ?

Chenucal Amputation of Gangrenous Small Parts
—Tral of 2 new method of amputation of gangrenous
toes or small areas on other parts of the feet has been
made over several years past with gratifying suc-
cess Mohs® has applied specially designed pastes
containg zinc chloride to small parts which are
to be removed This fixes the tissue mn situ with
out proximal necrotizing action The pam 1s hmted
to a few hours controllable with opiates After a few
days the fixed tissue can be dissected off without
local anesthetic or hemostasis Healing by granula-
tion and epithelization 1s usually satisfactory The
technic requires meticulous personal attention but 1s
recommended 1n many cases i which ordinary con
servative surgical procedures seem contraindicated
and radical amputations are being considered

Controlled Heat for Foot Lesions —Obviously the
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further loss of sugar tolerance In addition, there 1s
scen 1n some cases an inhibitory action of toxns on
msuhn  Consequently, infections are prone to mahe
increased msulin dosage necessary  Sometimes a pa
tient with mild diabetes 1s made temporarly so il that
he must have msulin during an infection, although
diet imitation alone 1s otherwse sufficient. These
results of infection are almost always temporary, but
the use of msulin 1 doses adequate to control the
diabetes 1s important for prompt recovery

The same factors mentioned also suggest that 1
fections of the teeth sinuses, tonsils, galibladder, ap-
pendix etc, should be gunen attention to reduce
severity of diabetes and for general health

GANGRENE OCCURRING IN DIABETICS

There 1s no reason for considering the gangrene
that 1s seen 1n diabetics as different 1n etiofogy from
that seen 1n other artersosclerotic patients The pres
ence of gangrenous tissue often makes diabetes more
difficult to treat, in much the same way that infections
affect diabetes Also, 1if the gangrenous tissue occurs
1n a diabetic orgamism secondary infection seems a bit
more common The treatment 15, however along the
accepted lines of surgery which usually means arpu
tation at a level high enough to get a sound stump
with good arculation The medical management 15
essentially the same as that outlined for infections In
cases with dry gangrene limited to a small area, stuch
as a toe or a spot an inch or less in diameter the lesion
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healing of lestons on the feet and calves would be
faster and more certamn 1f the temperature of these
parts could be muntained near that of the face and
trunk The usual devices, such as the hot water bottle,
electric pad or bed cradle with a simple electric light
bulb have disadvantages and some dangers Encessi¢
heat causes vasoconstriction and defeats the purpose
of moderate warmth which will improve the circula
tion To meet this situation, a warm chamber has
been devised It provides automatically controlled
temperature, with electric lights as sources of heat
The chamber 1s so constructed that the feet cannot be
burned or mjured Not only 1s there no discomfort or
tncomvemence attached to the use of this chamber on
the bed, but 1t adds genuine crease 1 comfort to
those sclerotic individuals who have imparred arcula
tion 1n the legs Such chambers and directions for
their use can be purchased directly from the manufac
turer Mr John R Amacker, Stanley, Wis (See g
ure 24 )

EXERCISES FOR ARTERIOSCLEROTIC PATIENTS

The most successful means of improving the circt
lation m the legs and feet of these older patients 1s the
use of Buerger’s exercises It 1s not known how they
accomplish results Reltef from the aching pans the
cramps and the coldness 1s usually reported as coming
in two to four weeks after beginning the exercises
Tt 15 a safe scheme for any patient to use for an mndefi-
te pertod of tume The only equipment 15 2 board of
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a few pillows to support the leg so that the foot 1s
about 2 ft higher than the mp While the patient 1s
Iying on the bed he elevates the leg and foot until the
leg 15 blanched, requiring two to four mnutes Then
the leg 1s allowed to hang over the side of the bed
until 1t 15 congested, requining a sumlar time  If this
causes the leg to ache 1n less time, he should proceed
to the third step resting the leg horizontally on the
bed for three or four mmnutes During rest, 1t 1s help-
ful to use the carefully controlled electric warm cham-
ber to get the leg warm Avoid any possibility of
burns Repeat this routine for an hour, three times
daily

SYMPTOMS ASSOCIATED WITH DIABETES

GENERAL

Obesity Always due to eating more than 1s
necessary  Obesity makes diabetes
worse It frequently precedes discov-
ery of glycosuria (See p 117 )

Fmaciation Loss of weight 1s seen with severe
diabetes when proper treatment has
not been used Loss of weight after
the urine 1s sugar-free mdicates 1n
adequate diet

Fever Seen only with infections Shight

fever 1s especially stgmificant in coma
tose diabetics
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Murmurs

Hypertension
Arteriosclerosis

Igypotzman
yspnea
Edema

Flushed Sk
Tachycorda
Kussmaoul

nowds, etc, tends to make diabetes
worse Focal infection should be
thoroughly removed 1f possible
There 15 also a marhed tendency for
drabetics to become easily infected
Healing may be better when diabetes
1s under control This should be ap
parent 1n a few weeks

CrrcuLATORY SYSTEM

Soft nontransmitted systohe mur-
murs are common sometimes transt
tory and are not indicative of valvu
lar lesions

There 1s frequent arterial disease
and hypertension n diabetics Arte-
riosclerosis 1s a2 common cause of dia
betes The reverse 1s probably not
true

These evidences of shght myocar
dal inadequacy do not necessarily re-
quire specific cardiac medication, such
as digitabzatton  The 1mproved
power of the myocardium after dia
betes 1s controlled often gives relief
from these symptoms

These are evidences of acidosis
approaching coma (Seep 107 for the

Respraton ___ treatment ) No digitalis 15 needed

Keep patients 1n bed until tachycardia
15 relieved
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Weakness
Fatigue
Storw Afental
Responses
Anenorriics
Impotence

Blurring
Diplopa
Scotomas
Fatigue

Soft Ejeball

Cataracts

Teeth
Tonsils
Adenods

These are evidences of the general
depression of many bodily functions
observed 1n severe diabetics They
are usually completely relieved when
adequate treatment of diabetes has
been provided If not relieved fur
ther causes should be sought

Eyes

These are mamfestations of the
disturbance due to diabetes, and they
may be expected to disappear after
the patient has been kept without gly
cosuria for a few weeks Refraction
should never be done for the fitting
of spectacles unti} the patient 1s free
from sugar for at least one month

This 1s seen 1n marked acidoss, 2
diagnostic help in coma There »
rapid return to normal tension when
the acidosis 1s relieved

These are seldom due to diabetes
Generally treatment should be as for
senile types 1n nondiabetic patients

MouTsa Anp THROAT

Cavittes, pyorrhea and infected
roots are often due to the use of diets
without enough vegetables and fruits
Any nfection m teeth tonsils ade
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Edema

Turuncles
Carbuncles

Prurstus
Pydends

Glycosuria

Ketonuna

Albuminuria
Casts

When edema occurs after begin
ning treatment for acidosis, 1t may be
1gnored, since 1t 1s temporary and will
clear spontaneously 1n not more than
two weeks

SxIN

Caused hy poor resistance to mtec
tion often 1 part by lack of cleanlt
ness Treat as for nondiabetics and
also treat the diabetes

Caused by the fermentation of
sugar 1 the urine which 1s allowed
to dry on the skin  Scrupulous clean
hiness plus shin lubrication will rebieve
and prevent it Trv cold cream or
use lycopodium as a dusting powder

LaBoraTory FINDINGS

Assume diabetes when sugar s
found unless mormng blood sugar 1s
normal

Acetone and diacetic acid mean
starvation If there 1s also sugar in
the urmne mnsulin 1s needed (See pp
103 and 107 )

These are evidences of acute dam
age to the kidney during acidosis
Renal function will return to normal
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Constipation

Paws

Cramps

Refleves

Pain
Anesthesia
Paresthesia

Gangrene
Ulcers
Blisters

ARDOMEN

Common, due to muscular atony
Use enercise, vegetables, bran wa
fers, mineral onl and salines, m the
order given

Abdomsnal pan usually in the r¢
gion of the appendiy, 1s seen m many
cases of acdosts approaching com3
{See p 113 before operating )

Lecs

Usually 1n the calf muscles Re
lieved by treating the drabetes

Usually reduced or absent patellar
reflexes May return m young p2
tients

These are mantfestatrons of the re
duced cirenlation 1n the legs and of
the degenerative lesions in the pen
pheral nerves (In addition to treat
ing the diabetes see p 150 for crcu
lation stimulating exercises )

These lesions are due prumarily to
the arteriosclerosis  Infection s more
frequent i diabetics Healng 15
slower 1f the diabetes 1s not under
control Avoid omtments, which pre-
vent drainage
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THE ADRENALS

ADRENAL MEDULLA
function

The secretion of epnephrine (Fig 2») by the
idrenal medulla follows stunulation via the sympa
thetic nerves The hormone acts on structures with
sympathetic nnervation, producing effects essentially
identical with those following sympathetic stimula-
tion The hormone produced following sympathetic
nervous activity 1s therefore synergistic with the ner
vous stmuli  This sympathico adrenal mechamsm 1s

OH H
ATCN oH H H H
Ho—C o —C —N—cH
\C=C H H

H H

Fi6 25—Epmnephrine (adrenalm)

under a certamn amount of control from the centers in
the hypothalamic region rather than humoral control
from the anterior pitmitary The known effects of
epinephrine nclude vasoconstriction bronchodilata
tion accelerated pulse, ncreased speed of coagulation
of blood 1ncreased activity of mntestinal muscle
creased glycogenolysis 1n liver and muscle

157
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High Red
Cell Count

Leukocytosis

Blood Sugar

Blood Fat

Alkals
Reserve

if treatment of diabetes 1s prompt and
thorough

Due to dehydration, caused by act
dosis

Seen 1n most cases of severe dia
betic acidosis

Differential count 15 not different
from that 1n infections, but does not
mean mfection

Level 1s ugh 1n untreated diabetes
May be extremely variable when mn
sulin 1s used (See pp 101, 108 and
140-144 )

In diabetic acidosis (ketosts) there
s marked increase in the fat and
cholesterol in the blood, making the
serum creamy

Decreased 1n acidosts  Replenish
by using normal saline or Hartmann s
Physiological Buffer Solution or
(more slowly) by feeding frut
Juices



ADRENAL CORTEX
Function

The anterior pitustary gland produces an adreno-
trophic substance, without a continuous supply of
which the adrenal cortex may atrophy completely, with
fatal results The adrenal cortex mn turn produces a
vitally necessary secretion contamning probably two or
more hormones The activity of adrenal cortex secre-
tion 1s shown by maintenance of normal sodium, pre
vention of unduly high potassium concentration in
blood plasma, maintenance of normal blood volume
abthty of the liver to maintamn glycogen stores and to
convert protemn to dextrose, mamtenance of muscular
endurance and numerous secondary results from these
fundamental processes It 1s possible that all these
seemingly diverse functions may eventually be shown
to depend on the catalysis of some one process With
deficiency of cortical action a chamn of symptoms
arises and eventually the asthenia, toxerma and renal
failure of outspoken Addison s disease lead to death

Diagnosis

The critically severe cases of adrenal mnsufficiency
are diagnosed as Addison s disease, with profound
asthema hypotension, gastro intestinal disturbances
pigmentation anema and cachexta as the promment
symptoms The picture may be mcomplete even though
critrcally advanced  Diagnosis 1s often confusing be
cause of the numerous other causes which may give
rise to one or more of these symptoms Laboratory
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Diagnosis

There are no recognized chinieal syndromes of by
peractivity or defieit of epinephrine save 1 the paros
ssmal hypertension associated with tumors of the
adrenal medully  Occasionnl pattents with persistent
hypertenston hve been found to have such tumors
With diagnosis based on physical examination, ex
ploration 1s advised when tumor 1s probable

Therapy

The use of epmephrine 1n medicine 1s largely to be
dhssed s pharmacodyname 1e  using an acine
biologic 1gent to secure or emphasize certan results
for temporary ends regardless of etiology, as m the
control of superficial oozing hemorrhage, the hmita
tion of absorption of focal 1nesthetics, rehef of asth
mn, relief from hypoglycerma The doses vary from
03 to 1 cc hypodermically, and 1t 15 wise to avord
amonnts larger than 03 ¢ ¢ untl 1t 15 known whether
the mdividual 1s sensitive to the hormone This senst
tivity 1s greatly increased m thyrotoxicosss, and severe
reactions may follow its use This 1s the basis of the
Goetsch test for thyrotowwosis, which 15 no longer
considered chnically safe Epinephrine 1s not useful
orally and 1s, m fact, disturbing to the stomach 1f
mncluded sn oral medication Intravemous use of the
drug 15 dangerous but intracardiac injection of lce
may be helpful 1n reviving a heart recently stopped
from such causes as electric shock or drowmng
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with mean of 54 mg mn 27 cases (Eight of the Add1
sonian cases reported varied from 229 to 356 mg,
mean 293 mg per 100 cc) The signtficant shift 15
the tendency to increased concentration of sodium
and chlorme 1n the urine despite the lower blood
serum sodium and chlorine 1 Addison s disease

Subsequently Robinson Power and Kepler reported
on a safer and simpler technic for detection of the
reduced renal function which 1s a consequence of
adrenal insufficiency If the adrenmal function 1s
greatly reduced water drresis fails and this can
be checked by chloride loss and urea retention No
special diet 15 used save that on the day before the
test the patient 1s to have no salt added to his food
and takes no food or drink after 6 00 p m Urne
vorded at 10 30 p m 1s to be discarded, and the
mght urine 1s saved from thenuntil 7 302 m After
this he voids at hourly intervals up to 12 30 p m
At 8 30a m he drinks 20 cc water per Kg body
weight taken within 45 minutes Only the volumes
of the urine specimens need be recorded If diresis
follows so that the volume of any one of the hourly
samples exceeds that of the mght urine sample ad
renal function 1s satisfactory

In case such adequate diuresis does not occur, the
mght urine should be analyzed for chloride and urea
Blood should be drawn at 12 30 p m and plasma
urea and chloride determuned The results are to be
expressed according to the following formula

A= Uream arne o Chlonde i plasma

- Largest vol of urine (1hr)
Urea in plasma * Chloride 1 nrme

Vol of mght urine (9 hr)
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aids consist of the finding of lowered blood sodim,
increased blood urea or nonprotemn mitrogen and of
caletum (late, m crises) and marked reduction 1n blood
volume Save for the blood nitrogen determnations
which are not, of course, specific, the methods required
are not generally avalable Study of the mueral
metabolism 1n 17 cases of Addison’s disease led Cut
ler, Power and Wilder to conclude that under stand-
ardized conditions the concentration of urmary chlo-
ride was diagnostically more significant than any
other factor easily available for study They ontlined
a procedure for testing suspected cases, with the dis
tinct understanding that this 1s to be carried out under
hospital conditions, for 1t may produce cratical asthentc
collapse, requiring emergency relief with intravenous
saline and 1njections of adrenal cortex The procedure
1s essentially as follows

If adrenal cortex has been mn use 1t 15 ormtted for
a day prior to beginning the test The diet 1s low
salt The routme suggested provides 095 Gm chlo
rine and 4 1 Gm potassum  On the afternoon of the
first day and the morming of the second day, the
patient recetves orally 42 mg potassium citrate per
Ib Water intahe 15 generous On the second day the
liquid mntake 1s set at 40 cc per Kg, and on the third
day 1t 15 20 cc per Kg before 11 00a m Urine 18
collected from 8 00 p m of the second day to 8 00
a m of the third day, and from 8 00a m to 12 noon
of the third day These specumens are examned for
concentration of chlorme by standard methods Nor
T 1 eontrols range from 17 to 141 mg per 100 cc
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scal deduction Pathologic findings 1n adrenals fol-
lowing death from some of these conditions give
support to the diagnostic assumption Treatment as
for addisoman crises 1s known to be helpful and the
addition of the recently availible concentrated cortex
extracts seems mdicated

Therapy

Crises of Addson s disease call for prompt use of
large and repeated doses of the best cortex extracts
athand The doses should be 10 20 ¢ ¢ 1ntravenously,
with smaller doses at matervals of a few hours intra
muscularly or subcutaneously Accessory therapy
should mclude the admmstration of repeated doses of
salime mntravenously, including dextrose to a minimum
total of 100 Gm per 24 hours Mantenance therapy
calls for the use of cortex in most severe cases and
possibly for small doses 1t many mild cases 1n which
the pigmentation anemia and cachexia are lacking
In all cases increased ntake of sodm salts 1s advis-
able, and sometimes ths suffices without the use of
the cortex. The sodium salts can be taken with great-
est ease by use of 1 500 to 2,000 c ¢ normal saline as
the drinking water for each day Since there 15 2
greater need for sodium than for chlormne, 1t may be
still better to use a muxture of 2 parts sodium chloride
with 1 part sodum cstrate made up to about 1 per cent
solution The diet should be designed to afford liberal
sodjum intake Recently advised special preparation
of food to reduce potasstum content seems umneces
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This value 4, 15 30 or greater m patients without
Addisow’s disease, but when 1t 15 25 or less Addison's
disease has usually been present The exceptions re
ported were 1n nephritics

Several independent trials of these types of testmg
have been reported, and experience mndicates that
they are dependable and the most simple ones m
use It 15 possible that they may not reveal disorders
of the adrenal cortex associated with such functions
as carbohydrate metabolism, muscular strength and
resistance to mnfections and intoxications With dem
onstration of more than one hormone produced by the
cortex, such tests may revenl deficiency of the salt-
metabolizing hormone only

There are probably many more cases with hypo
adrenal activity of chrome types, m which the diag
nosts of Addison’s disease 1s not justified by conven
tronal usage but n which the fundamental difficulty
3s similar but less marked No defimte diagnostic
terminology or critena are accepted for such cases
They are being mncreasmgly considered as mild hypo
adrema  Diagnostic separation from other types of
asthenma and hypotenston requures further study

There are a number of acute prostrating conditions
which are receving consideration as functional ex
haustion or mactivation of the adrenal cortex  Among
these may be menttoned critical states 1m diphther1a
and pneumonia, surgical or traumatic shock, periph
eral vascular falure without cardiac farlure The
presence of all the phenomena of a crists of addison
san tvpe save fack of pigmentation leads to this clin



ADRENALS 165

material Doses have to be determined by mdividual
tnal

Technical difficulties in preparing active extracts
from pork adrenals have recently been overcome, and
this tissue has been found unusually rich 1n the hor
mones This 1s especially true of the hormone which
facihtates carbohydrate production from protemn and
storage of glucose as glycogen The discovery bids
fair to make available far more potent adrenal cortex
extract, and at a lower cost to the patient, thereby
making posstble maintenance therapy for some to
whom 1t has not been avarable heretofore Unfor-
tunately not all extracts, prepared bv no matter what
process are of even approxmmately umform potency
There has been a long debate about the appropriate
bio assay techmic to be applied to adrenal cortex
extracts It now appears that there 15 no smngle tech
me which will suffice Probably two assays will pro
vide measures of the two hormones, the so called salt-
and water and the sugar hormones It 1s therefore
expected that very shortly the appropriate authorities
will be able to set up conditions by which nvestigators
and manufacturers may agree on the potency of the
products m use This will simplify a number of thera-
peutic problems mn adrenal deficiency diseases Even
now, 1t 1s possible for the clinician to mnsist that he wall
use no cortex extract which has not been assayed
brologically

Prognosis —Addison’s disease 15 usually progres-
sive and fatal despite adequate therapy when the
underlying pathologic condition 15 tuberculosts of the
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sary The amount of improvement 1s too small 1n pro-
portion to the ditary effort required Furthermore,
because ot reduced gly cogen storage capacity, Junches
betw cen meals are often distinctly beneficial For rea
sons which are not yet clear, it lias also been found
helpful to mnclude ascorbic 1cid (s stamm C) mn 25 to 50
mg doses three times daily

Preparations Available —At present, the three de
pendable preparations on the American market are
“Eschatin” of Parke, Davis and Company, and the
adrentl cortex extract of the Upjohn and Wilson
laboratories The relative potencies of these extracts
cannot be stated with exactness, but the differences
are not constdered sigmificant at this ttrme  The oral
use of adrenal cortex 1 all save critical states 1s
promusing  The production of stable and potent
preparations has been marhed by difficulttes The
‘Cortalex” tablets of Upjohn are valuable “Cor-
tisorbate” pills of the Schieffehn Laboratory have
been of low potency, but are being improved Cap
sules called  Cortinoral  produced by the Harrower
Laboratory have been distinctly beneficial to a num
ber of patients with proved Addison’s disease for
long pertods of mamntenance therapy Other oral
preparations have been tried, but commercial produc
tion 15 not yet under way It 1s important that all
such oral adrenal cortex preparations be free from
significant amounts of adrenal medulla since ept
nephrine irritates the stomach of some patients Re-
cent results with oral therapy have made this type of
treatment appear more economical than with injected



ADRENALS 165

material Doses have to be deternined by individual
trial

Technical difficulties 1 preparing active extracts
from pork adrenals have recently been overcome and
this tissue has been found unusually rich m the hor-
mones This 1s especially true of the hormone which
facihtates carbohydrate production from protemn and
storage of glucose as glycogen The discovery brds
fair to make available far more potent adrenal cortex
extract, and at a lower cost to the patient, thereby
making possible mamtenance therapy for some to
whom 1t has not been available heretofore Unfor
tunately not all extracts prepared by no matter what
process are of even approximately uniform potency
There has been 2 long debate about the appropriate
bio assay technic to be applied to adrenal cortex
extracts It now appears that there 15 no single tech
nic which will suffice Probablv two assays will pro
vide measures of the two hormones, the so-called salt-
and water and the sugar hormones It 1s therefore
expected that very shortly the appropriate authorities
will be able to set up condittons by which 1nvestigators
and manufacturers may agree on the potency of the
products m use This will simplify a number of thera-
peutic problems 1n adrenal deficiency diseases Even
now, 1t 1s possible for the clinician to nsist that he will
use no cortex extract which has not been assaved
biologrcally

Prognosis —Addison s disease 15 usually progres
stve and fatal despite adequate therapy when the
underlying pathologic condition 1s tuberculosis of the
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adrenal glands plus tuberculosis elsewhere 1f the
disease 15 limited to the adrenal glands or 1f the hypo
function ts due to adrenal atrophy, the prognosts 1s
far better and justifies sustaned therapy Such treat
ment may be worth while 1n asthenic cases with slowly
progressing tuberculosts, m which adrensl underac
twity 15 2 handicap to the arrest of the tuberculosis
There are remussions of adrenal underactivity, with
consequent variations in the mtensity of therapy re
quired When the improvement under therapy makes
1t possible to omit the use of cortex extracts tempo
rarily, long periods of observation will be required to
determine whether real and lasting recovery of func
tion has occurred Some of the results of therapy
suggest that this may be a possiblity Obviously 1t
will require many years to determine the improved
prognosts for Addison’s disease under the increas
ingly adequate therapy now available {see Figures %
and 27)

Synthetic Hormone Maoterials —~The 1dentfication
of a number of steroid molecules 1n extracts prepared
from the adrenal glands has been accompanied by
demonstration that several of these have no physio
logic actinaty n mamntarmng adrenalectouzed am
mals, but a few ot these compounds are active m the
same sense as crude extracts of the cortex One of
these compounds, desoxvcorticosterone, has been pre
pared synthetically and subjected to extensie chin
seal trials It has been found an effective substitute
for cortex therapy so far as controlling salt metab
olism and mamtaimng proper blood pressure are con
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Tig 26 (left) ~Add: ons discase Norwegian 31 showed extremely
dark skin with some pigmented macular spots on the torsa The mucosae
were simlarly brown  Symptoms mncluded weakness poor endurance
aud gastro mtestal disturbances Hypotension was constant  Symp
toms were exaggerated b:yJ \v:lhdrawa‘J of sodium 1n the hosmtal Active

could not

Fig 27 (nght) —Adrenal cortex therapy supplemented by salt and
sodium bicarbonate produced consistent gamn Maintenance became pos
sible without use of the adrenal extract The decrease i pigmentation
apparent here was confirmed by inspection
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erned The control of carbohydrate metabolism 15
ot effectively provided by this sterord There are
1sks attached to use of desoxycorticosterone injec-
tons shown by accumulation of too much soditm and
sater and depletion of potassium, with hypertension
ind myocardial failure 1f the dosage 1s excessive The
nanagement of Addisons disease with desoxycort:-
osterone acetate requires daily intramuscular injec-
1on of 1 to 5 mg doses 1 o1l The drug should be
1sed with cautton 1n older patients Extra salt feeding
s seldom desirable and may lead to dangerous edema
Potassium restriction should not be employed Hyper-
ension or edema durmg therapy call for immediate
nterruption of the synthetic drug use of more potas-
stum salts and return to natural adrenal gland extracts
The great advantage of the synthetic compound 1s 1ts
loner cost as compared with current gland extract
prices

The implantation of subcutaneous pellets of desoxy-
corticosterotie acetate reported by Thorn, 1s an en-
ticingly simple-sounding procedure It cannot be
recommended for general use until more extensive
expertence with the method has been reported Per-
haps other steroids will be found superior

The possibility of using adrenotrophic extracts of
the anterior pitwtary gland for the stimulation of
atrophic or underacttve ndrenals has not been reported
n chmcal literature

The prognosis of acute shocklike states and post
mfectious exhaustions may be altered by the use of

adrenal cortex therapy, coupled with the admimstra-
v



tion of saline, extra feedings and ascorbic acid “Trials
of this sort are being reported with encouraging re
sults and no hazards Desoxycorticosterone does not
appear useful 1n this type of treatment

VIPILISM, PITUITARY BASOPITILISM, CUSHING'S
SYNDROME

It 15 often said that hyperfunction of the adrenal
cortex 1s the basis for varlism 1n females or pseudo
hermaphroditism The evidence for this 1s incomplete,
based chiefly on the occasional association of the con
ditions mentioned with tumors of the adrenal cortex
The present point of view 1s that these abnormalities
may result from a dysfunction of cortical tissue or the
secretion from atypical cells The tumors may actu
ally be found 1n pituttary, adrenals thymus or ovary
Most striking in the group of climcal types 1s the
Cushing syndrome origmally thought to be due to
basophilic adenoma, 1 the antertor piturtary but now
known sometimes to be associated also with certain
adrenal cortex tumors At times both are present, and
the fundamental pathology may yet be the presence of
atypical basophihic cells i the pitmtary  The syndrome
ncludes obesitv, hypertension tendency to reversal of
sex type, purplish striations on the abdomnal walls
acrocyanosis, polycythemia and diffuse osteoporosis
(See Tigure 28 ) When regional signs do not n-
dicate a pitwitary tumor, then search for adrenal
tumor by surgical exploration 1s advisable The prog-
nosis untreated 1s grave but excellent results are
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being reported 1n cases 1 which the tumor 1s mn the
adrenal and can be removed For pituitary tumors
considered moperable, deep x ray treatment 1s bemng
tried

Compared with the number of patients seen with
pitustary basophilism or with adrenal tumors, there
are far more who have one or more of the following
symptoms excessive hair on the face, limbs and torso
irregularity of menstrual cycles sometimes reduced
fertility, obesity and hypertension Of course any
one of these symptoms may occur without the others
or any two of them may be found together It 1s far
from true that all women with an excess of hatr have
menstrual irregularities or any reduction of fertdity
Nevertheless the various subtypes of this syndrome
demand attention So far exact studies of such
women have not proceeded far enough to pernut the
construction of any adequate diagnostic classification
or the prescription of therapy with assurance It 1s
known that admimistration of estrogens internally or
locally does not diminish the hursutism The obesity 1s
amenable to dietary therapy Hjypertension 1s seldom
extreme and tends to dimimish with the loss of weight
One of the most significant observations i many such
women 1s the urinary excretion of the neutral 17-
Letosterotds m moderately mcreased amounts Normal
adult women excrete less than 10 mg daily whereas
many hirsute women have been found to excrete a
daily total of 15 to 20 mg This level of steroid loss
15 too low to constitute evidence of an adrenal car
canoma but 1t 1s thought to be due to an abnormahtv
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of function of the adrenal corten. A few attempts have
been made to resect 1 part of the adrenal tissue i order
to treat the syndrome as 1 hyperadrenmilism  Poor
results and a few catastrophes make this seem un
Justifiable At present, no better solution can be offered
than the best cosmetic treatment of the hirsutism
management of the obesity and continued observation
of the patients
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CHAPTER 11

OVARIES

Fuaction

Increasingly exact study of the responses ot antmal
ovarses to various pituntary extracts leads to the cur
rent hypothesis that there are three hormones which
are gonadotroplic The follicle stimulator leads to
growth and maturity of the follicle but does not bring
about sigmificant secretion of estrogentc hormone The
luteinizing hormone probably 1n combmation with the
aforementioned matenal mmitiates ovulation and the
formation of the corpus luteum The secretion of estro
gen by the follicle and by similar tissue m the interst
tial parts of the ovares, as well as the secretion of
progesterone by the corpus luteum are consequences
of the third hormone spoken of as luteotrophin Per-
haps this 1s 1dentical with the lactogenic hormone from
the anterior pitnttary  Quantitatny e studies m this field
are still beset with difficulties but 1n such mathematical
approach must lie the solution to numerous problems
m the endocrine disturbances of the female reproduc
tive system  Exact details and absolute 1dentification
of separate hormones are not yet possible

The folhicle produces a hormone known m general
as an estrogenic substance and spectfically named
estradiol or dihydrotheelin The corpus luteum pro
duces a hormone which 1s chenucally closely related
to estradiol, called progesterone Estradiol 1s respon

71
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sible for the catalysis or sttmulttion of the followng
processes  growth of the myometrium, dey clopment
of the endometrium to the type seen at the end of
the sccond weeh tn the normal adult menstrual
cycle, development of the adult vaginal mucosa,
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Fic 29~Ths serses of drawings and that in Figure Wby Dr I' € hoch

development of the mammary duct system sustamning
of a rhythmic contraction of the uterus and the pres

cnce of the secondary sex characters, from hibido to
the character aspects which differentiate a mature
{female from a castrate  The functions of progesterone
are more hirmted  this hormone brings about the alter

ation 1n endometrial type to the production of the
secreting or progestattonal glands characteristic of
the last two weeks of the normal adult menstrual
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cycle (premenstrual endometrium) and also mduces
the development of acinar tissue in the breasts There
1s a2 tendency to oppose the activity of estradiol on
uterine motility with less myometrial contraction as 2
consequence Further effects are not known The
molecular structure 1s shown 1n Figure 29

The progesterone functions are evidently of spectal
significance m preparing for the mplantation of a
fertilized ovum and 1n case of pregnancy the corpus
luteum persists as a consequence of the production
by chorionic tissue of 2 new hormone This substance
15 called the anteror pitwitary hike (A P L) hormone
and was at first thought to be prtuitary n origm It
15 excreted 1n large amounts 1n the urine of the preg
nant woman The urinary loss decreases after the
first trimester, possibly because by this time the pla
centa has taken over the production of large amounts
of estrogenic substance and of progesterone These
materials, now of placental origin, are sufficient for
the development of the pregnant uterus and of the
mammary glands to the pownt of lactation There 15
naturally a precipitate decline m the amount of these
hormones post partum, and shortly thereafter the
prtuttary ovarian cycle 1s resumed During pregnancy
A PL and the placental estrogentc hormone hold this
prtuttary ovarian cycle 1n abeyance The mechamism
by which lactation tends to continue this inhibition 1s
not yet understood

Estradiol 1s converted in part mto estrone and
estriol (or theelin and theelol) after which these
substances are excreted in the urine s such and con-
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Jugated as glycuronates Most of the estradiol disap
pears without such excretion A large part of the
disappearance of estradiol ind estrone 1s attributed to
changes i these compounds brought about by the
liver The amount of excreted estrogenic matersal
bears no hnown relation to the amount acting m the
body Progesterone 1s converted to pregnandiol, con
jugated similarly and excreted The determmation
of this excretory substance 1n the urme 1s thought to
be a gunde to diagnosis of adequacy of corpus luteum
activity, and 1t may be found useful in determimning
the adequacy of progesterone therapy Details of this
procedure have been reported 1n the paper by Ven
nming and Browne (see References for Further
Reading,” p 195)

There are effects of estrogen and possibly also
progesterone on the anterior pituitary  Some of these
apparently stimulate secretion, others ihibit 1t With
two hormones produced by the ovaries and at Jeast two
by the pituitary, 1t 15 evident that one can evpect on
theoretic grounds several dozen different combinations
of stimulative and mhibitory effects Until there are
adequate methods for the quantitative determation
of the amounts of these several hormones acting 1 an
mdividual, 1t will remain a difficult puzzle At pres-
ent, we may be sure of varation n the amounts of
all these hormones at different times 1n the menstrual
cycle These altered hormone concentrations are
therefore believed to provide the mechanism for de-
termining the intermenstrual interval, length of flow
mntensity of flow, degree of fertility and numerous
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:onditions referable to the effects of the ovarian hor-
nones on vascular permeability, vascular tone and
1ssue hydration  In the present state of partial knowl
:dge any attempt to use ovarian products to stumulate
or to inhibit piturtary actsvity must be considered
entirely experimental

When the ovaries are removed or atrophy, the an-
terior pitutary usually secretes an increased amount
of the gonadotrophic hormones This 1s especially well
known for the follicle-sttmulating hormone The
assumption that the symptoms of the chmacteric are
attributable to the presence of such excessive amounts
of gonadotrophic hormone in the body seems untenable
for several reasons Relief from these symptoms does
not require restormng the piturtary secretton level to
1ts orignal intensity There 1s still speculation as to
further disturbances in pituttary secretion at such
times, since such phenomena as obesity acromegaly
diabetes mellitus, thyrotoxicosis, arthritis and hyper
tension are unusually apt to appear at about this time
of pitwitary change These cltnical changes cannot
be interpreted as direct consequences of altered
gonadotrophic secretion

Diagnoms

The variations of prtuttary and ovaran activity are
chiefly 1n the form of deficiencies rather than excesses
The mportant exception 15 that following ovarian
failure there 1s pitwitary overactivity Only a few cases
of primary or secondary amenmorrhca which occur
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before the chmactene age are thought to be due pri
manly to pstistary underactnty Some are caused by
infectious or neoplastic disease acting directly upon the
ovaries Many eases of amenorrhea are to be attributed
either to fatlure 1 dcvelopment of ovaries or to pre-
mature exhaustion The dingnostic differentiation of
pituitary versus ovanan hyvpofutiction as the primary
etiologic factor 15 therefore of real importance and
also of grent difficulty Attempts to mahe these diag
nostic separations by assay of blood and urine for the
amounts of gonadotrophic estrogenic and progesta-
tional hormones frive been diigently pursued To date
the reliable methods are still so elaborate that they
cannot be used outside research laboratortes and the
results are also susceptible of so much question 1
interpretation that these methods must shil be feft for
the wnvestigators Chmcal dependence must remamn
on the use of the hustory, the phvsical examination and
most urgently, the use of endometrial tissue obtained
at predetermined fxmes 10 the menstroal cycles (see
Figures 30 and 31) The details of these matters
occupy a large portion of the gynecologic tests and
cannot be included here

In general, it may be said that istorses of promary
antevorrhiea secondary atienorriiea (following after
2 few months or years of reasonably regular cyclic
flowsng) scanty menstruchion, irregulor mensirua
ton and menorrhaga are all to be considered evr-
dences of subnormal intensity of ovarian action Qob
viously, sterlity may be a consequence of any one of

these
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before the chimacteric age re thought to be due pr1
marnily to piturtary underactiy ity Some are caused by
infectious or neoplastic disease acting directly upon the
ovanes Mamy cases of amenorrhea are to be attributed
either to failure m development of ovaries or to pre
mature exhaustion The diagnostic differentiation of
pitwitary versus ovarian hypofunction as the primary
etrologic factor 1s therefore of real importance and
also of great difficulty Attempts to make these diag
nostic separations by assay of blood and urmne for the
amounts of gonadotrophic estrogenic and progesta-
tional hormones have been diligently pursued To date,
the reliable methods are still so elaborate that they
cannot be used outside research laboratores and the
results are also susceptible of so much questrion m
mterpretation that these methods must still be left for
the investigators Chmecal dependence must remam
on the use of the history the physical examination and
most urgently, the use of endometrial tissue obtained
at predetermined times n the menstrual cycles (see
Figures 30 and 31) The details of these matters
occupy a large portion of the gynecologic texts and
cannot be included here

In general, 1t may be said that histories of prsmary
amenorrhea, secondary amenorrhea (following after
a few months or years of reasonably regular cyclic
flowing) scanty mensiruation srregular mensirug
t1on and menorrhagis are all to be considered evi-
dences of subnormal intensity of ovarian action Ob-
viously, stershity may be a consequence of any one of

these
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Careful inquiry into the details of menstrual rhy thm
fertiity and contraceptnve practice still needs to
be stressed A casual assertion of regularity of
menses cannot be accepted at face value But even
normal regularity 1s no guarantee of a fertile cycle
marked by ovulation, for some cases of proved an
ovulatory flowing may occur m cycles of essentrally
four week type The details of istory will often
provide a more profitable lead in the study of a
gynecologic endocrine problem than can be obtained
from the physical examination

In the history, mncreasing attention 1s bemg devoted
to the possible origm of the difficulty shortly after
a pregnancy Except for infantthsm and primary
amenorrhea any of the syndromes mentioned may
occur soon after a pregnancy The pathogenests of
this assocsation may be logically considered m con
nection with the striking morphologic changes in the
pituitary during pregnancy These alterations n an
terior lobe cells are usually reversible, but at times
there may be endurmg residuals Most striking 1s the
report of infarcts 1n the anterior lobe following a
shochlike picture at delivery In this connection
Sheehan provided human postmortem evidence of
glandular alterations which can cause gemtal failure
It 15 probable that Jess extensive nfarcts or other
types of damage 1n this area may be traced with mn-
creasing frequency when thewr possible sigmficance
1s appreciated Consequently we must mqure not
only 1nto the time of onset of the gynecologic symp-
toms, but also we must search for other evidences of
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Careful inquiry into the details of menstrual rhythm
fertiity and contraceptne practice stifl needs to
be stressed A casual assertion of regulanity of
menses cannot be accepted at face value But even
normal regulartty 15 no guarantee of a fertile cycle
marked by ovulation for some cases of proved an
ovulatory flowing may occur m cycles of essentially
four week type The detatls of history will often
provide a more profitable lead in the study of a
gynecologic endocrine problem than can be obtamned
from the physical examination

In the ustory, mcreasing attention 1s being devoted
to the possible onigin of the difficulty shortly after
2 pregnancy Except for mfantilism and primary
amenorrhea any of the syndromes mentioned may
occur s00n after 2 pregnancy The pathogenests of
this association may be logically considered mn con-
Tnection with the striking morphologic changes 1n the
pitwitary during pregnancy These alterations 1n an-
terior lobe cells are usually reversible, but at times
there may be enduring residuals Most strrking 1s the
teport of mfarcts 1n the anterior lobe following a
shocklike preture at delivery In this connection
Sheehan provided human postmortem evidence of
glandular alterations which can cause gemtal failure
It 15 probable that less extensne mfarcts or other
types of damage 1n this area may be traced with m
creasig frequency when their possible sigmficance
ts appreciated Consequently we must inquire mot
only mto the time of onset of the gynecologic symp-
toms but also we must search for other evidences of
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disturbed anterior piturtary functions and for hypo
thalamic symptoms  For the latter growing field, ref
erence should be made to the monograph of Ranson
Physical examination 1s helpful 1n discovering shin
and hair changes resembling the masculine type,
mammary underdevelopment or atrophy, the skeletal
build charactersstic of the early castrate and the
obesity of the Froehlich type Pelvic examination 15
obviously of major importance Here positive find
mngs of utermne mnfantilism are sought, but found
rather infrequently Cystic enlargement of the
ovaries 15 a common result of long-continued, low
activity of the pitutary If there are other pelvic
findings, they are to be mterpreted as anatomuc, infec
tious, neoplastic or traumatic problems and treated
by gynecologic procedures before any endocrine ap-
proach 1s made But the examination 1s mcomplete
without tissue specimens m most of the endocrine
problems The use of curet or endometrial biopsy
istrument 1s increasing, but it should become still
more widespread Obtaining the specimen of endo
metrium 1s to be planned with care as to the time

Fic 32 (opposite) —Menstrual cycles in menorrhage girl 17 Time
ntervals oge week  Total length of horizontal bars shows duration of
menstrual cycles shaded areas duration of flows Curettage at C showed
low mtensity of follicle hormone (estrogen) stimulation. Endometrial
biopsy at B showed typical progesterone action mdicating that ovulation
had occurred earlier m same cyele. Vertical lines indicate hypodermic
injections of gonadotropic anterior pituitary extract {Prephysin} Note
return to four week cycles moderate duration of flow and evidence of
corpus luteum formation ufnder treatment. Ai;er several months of reg
currence o and of
O ration of therapy A sccond relapse followed cessation of therapy

at a later date
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the menstrual cycle If 1t 15 obtaned shortly before
the appearance of the flow or during the first hours ot
the menses, the absence of the typical progestational
changes will justify the diagnos:s of failure of ovula
tion or anovulatory flowing  If the tissue 15 obtaned
too early mn the cycle, one can only speculate about
ovulation and corpus luteum formation and secure an
approximation about the intensity of follicular hor-
mone activity from the extent of glandular develop
ment (Fig 32)

A more quantitative 1dea of the mtensity of estro
geme effect may be secured from the exarmmnation of
vaginal mucosa, by biopsy or most sumply by the study
of smears as described by Papamcolaou and Shorr
Although the vagmal tissue does not contribute defi
nite evidence of progesterone action, the type of epr-
thelal cells does mdicate the estrogen effect with suffi
clent certainty that one may follow increases from
day to day whether estrogen 1s admumstered, as
the menopause, or the ovaries are stimulated by
gonadotrophic hormone to produce more estrogen It
15 this technic which makes 1t possible to determne
whether 2 gnen therapeutic program has promise,
eg, n treating amenorrhea

As the climacteric approaches, the ovaries decrease
1n activity, ovulation 1s decreasingly frequent and the
corpus luteum may be absent for long periods even
though cycles of flow still oceur The endometrial
changes are no longer m the characterishic cycles but
the sumple tubufar glands persist, their development
1s sfow but may go ont to dilated forms resembhng
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cysts and ultimately the endometrium 1s characterized
by very few glands The vagina loses its adult thick
ness with a number of layers of epitheliurms and has an
atrophic mucosz  Frequently there appears a series of
symptoms due to instability 1n the autonomic system
mcluding hot flashes, sweating attacks, palpitation
dyspnea and vertigo and there may be paresthesias,
exaggerated pamn sense, msomma and emotional n
stability Less often, there are the mvolutional mental
symptoms 1 addition, including exaggerated worry-
g self-depreciation, melancholia jealousy and sw
cidal tendencies  All these symptoms are recogmzed
as consequences of ablation of the ovaries or of sub
siding ovarian activity These disturbances do not
occur 1n all women following cessation of ovarian se
cretton Reasons for this varmability are unknown
The same clinical picture may occur in women
younger than 40, even when there has been no destruc
tion or removal of the ovaries Occastonal cases of
premature menopause are seen, but usually the syn
drome 15 due to quantitative disturbances in the bal
anced relationship between the antertor pituitary and
the ovaries In this group belong many of the cases of
menstrual wrregularities and of sterthty There 1s as
yet no diagnostic scheme by which the menopausal
group may be separated from those patients in whom
1t may be possible to restore a normal and fertile cyclic
function The chnical procedure should be to assume
the chmacteric nature of the syndrome when the cis-
cumstances of history and the uterme findings make
this probable and when symptomatic relief 1s the ob-
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Jective  If fertility 1s the destderatum, a therapeutic
trial of methods which will stimulate the ovarian func
tion 15 1n order

Therapy

Anterior pitwitary extracts are used to stamulate
ovarian development and function For the purpose,
only standardized preparations are to be employed
Estrogemic hormone therapy 1s considered unwise
when the objective 1s ovarian stimulation, for estro
gens have various actions upon the pttuttary, stim
ulating or mhibiting according to circumstances which
cannot yet be defined

The first of these gonadotrophic substances tried
was a concentrate from the urine of pregnant women
(APL) Constantly ncreasing evidence justifies
the statement that this hormone has as 1ts normal
function the maintenance of the corpus luteum of
pregnancy, but that in the nonpregnant woman it
causes atresta of the graafian follicles and does not
stimulate the human ovartes to ovulation and the
formation of corpora lutea All the pitwitary extracts
so far available contain at least two gonadotrophic sub
stances called follicle-stimulating (FSH ) and
lutexmzing (L H ) hormones These occur 1n varying
proportions  Known methods of assay do not allow
quantitative determunations of the two when they
occur 1n mixtures Consequently we must work at
present with mixtures the composition of which we
cannot be told Shortly, 1t will be possible to have
extracts of these two hormones in separate solutions
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for climical trials  'We may anticipate superior results
from more accurate prescription to fit the needs One
further handicap has been the presence 1 all commer-
cral products of protemns which are probably of ne
therapeutic importance but which cause pamful local
reactions and occastonally allergic manifestations

The protemn content has been greatly reduced in
the gonadotrophic preparations made from the serum
of pregnant mares This substance 1s not identical
with erther the chortonic gonadotrophin of women or
the hormones from the antertor lobe itself However,
its phystologic effects most nearly resemble the pitus
tary hormone, and results mdicate that this hormone
may stunulate the human ovaries to ovulation and
corpus luteum formation, with improved fertility
The pregnant mare s serum (P M S ) contains erther
tw o hormones as does the pitustary extract, or 1ts hor-
mone has both types of action Recently the low pro
tein content of a few commercial pitmitary extracts
has made admmistration of these preparations 1n large
doses safer

Much confusion has arisen from the variety of
umts employed by different manufacturers of gon
adotrophic substances It 1s not possible to state an
accurate comparison between any two of the three
types pituitary, pregnant mare’s serum and chorionte
gonadotrophins The international umt of the chori-
onic materal 1s now used for all accepted brands of
the substance prepared from the urine of pregnant
women, and commercial products may be used nter
changeably, so far as potency 15 concerned. During
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1939, the League of Nations authorized an interna
tional standard for the gonadotrophic substance pre
pared from pregnant mares serum This umt 15
smaller than any umt previously employed by com-
merctal producers i the United States The three
commercial preparations of this type i use, Anteron,
Gonadin and Gonadogen, are therefore comparable
as to potency To msure stability, two of these are
prepared 1n dry form, to be dissolved at the time of
use The manufacturer of the other type claims that
stabihity 1s msured by a special type of solvent used
m the aqueous medium Among the pituitary extracts
for stimulation of the gonads, the umt employed by
the manufacturers of Prephysin* 1s larger than that
used by Armour or Ayerst, McKenna and Harnison
for their Gonadotrophsc (Maturity) Extract whereas
other manufacturers are tending to choose umts 1n-
termediate between these two in size. There 1s 1o
agreement between manufacturers or any govern-
mentally accepted standatrd method for deciding the
relattve values of these large or small umts With ap

propriate doses any of the pitwitary or pregnant
mare’s serum preparations may be expected to ac-
complish sumlar results in stimulating the ovaries

Mmmmum effective doses will probably be found to
be about 100 I U of mare’s serum extract, 25 units
of Prephysin or 200 umts of Gonadotrophic Hormone
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Because these materials are water-soluble, act
quickly and continue to act for periods of hours only
1t 15 mmportant that the hypodermic use of any such
gonadotrophic extract be based on frequent small
doses rather than Jarger amounts at longer intervals
Therefore treatments for ovarian hypofunction are
given daily The cyclic character of ovarian activity
makes 1t important that such pitwitary stimulation
of the gonads should be intermittent The routine
used by the author consists of a series of treatments
beginming with the onset of menstrual flows, when
it 1s known that the normal prtuitary stimulation of
the ovaries 18 increasing  The series should be term-
nated at about the fourteenth day of the cycle when
ovulation should occur

There have been a few reports of intravenous use
of these gonadotrophic extracts 1 cases with evidence
of folhcular activity, in attempts to mnduce ovulation
when this has not been occurring regularly For this
purpose the doses have been from 800 to 12001 U
of the hormone from serum of pregnant mares Re
sults are difficult to prove Probably it will be neces-
sary to follow this type of intravenous mjection with
hypodermic use of smaller doses of luteotrophic ex-
tract to support the secretory activity of the corpus
luteum for a week, at the least Dosage for such pur
poses carmot yet be speaified for 1t 1s still bemng tried
expermentally The extracts available so far have
been less effective and dependable 1n their luteimzing
capacity than m stimulating follicle maturity

Results from such therapy with pitwitary extracts
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are secured 1n terms of months, not days, hence the
difficulty 1n achieving chnically certamn results which
will convince either physiciin or patient However,
the author has applied this type of procedure to
amencrrhea, srregular and infreguent menstrugtion,
menorrhagia and sterihits, with promising results,
especially 1 women who were characterized as par
tually snfantile, 1e, underdeveloped Such therapy
should always be preceded by sufficient diagnostic
study to make 1t certamn that the fault 1s endocrine
rather than mfectious, neoplastic or nutritional

The employment of estrogenic substances chncally
may be divided 1nto two categories subststutional, and
pharmacologic As an example of substitution, men
tion may be made of the treatment of gonorrheal
vagimtis before adolescence by vagmnal suppositories
of this hormone Doses of 1,000 to 2,000 I U daily
for courses of not over a few weeks have been found
adequate Hypodermic or oral use of the prepara~
tions 1s less efficient The results are achieved by the
maturation of the vaginal mucosa, as a conseguence
of which the usnal acid produeing secretion and flora
appear, and the infection 1s thrown off The systemic
as well as the uterine effects of estrogenic therapy
are not seen or are mmmal with such a procedure

Sumlar vaginal reaction may be secured after the
climactersc 1f vagimtis, kraurosis and pruritus are
severe enough to warrant the therapy Owing to the
tendency of these atrophic changes to become the seat
of malignant growths, such therapy must be carried
on with caution, with repeated inspection of the
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parts With dosage modest enough to merely re-
lieve the atrophy, a healthier state of tissues may
be maintamned and probably greater safety secured
for the patient than when no therapy 1s used

The use of estrogenic hormones in the chmacteric
syndrome serves the purpose of substitution also
The ovaran hormones do not stimulate ovarsan ac-
tivity, they infubit 1t But in the climacteric, the
objective 1s relief from symptoms, not maintenance of
function Therefore the doses of estrogemc hormone
should be made adequate for symptomatic control
Restoration of bleeding 1s undesirable but not dan-
gerous Other iiting factors on size of dosage are
stimulation of mammary enlargement or ncrease of
librdo to an uncomfortable degree Whenever either
of these occurs, the dose should be sharply reduced
unti} the undesirable symptoms are past It may then
be mcreased to a shghtly lower level than was 1n use
when the mammary lumps or increased hbido ap-
peared

The estrogenic therapy may be hypodermic (aque
ous), mtramuscular (1n oit), by vaginal suppository
(1n hardened gelatin) or oral (solid or m oil) The
aqueous hypodermic preparations have all but dis
appeared only to be replaced by aqueous suspensions
of microcrystals The vagmnal suppository method 1s
no longer used save for vagimitis and concentration on
local effects The o1l mjections are widely used at
present The author has repeatedly protested because
this involves the frequent introduction of foreign oils
(peanut, sesame and corn oils are used), and these
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foreign oils are not bsorbed but may remain mndefi
mtely where they are injected Sometimes foreign
body reactions occur

Oral therapy 15 adequate for all the results desired,
as proved by either symptomatic response or tissue
changes The dosage must be vaned to fit the patient
Daly therapy or even better, the division of the dose
mto two or three portions dailv 1s of benefit 1 sus
taming the action The amount required varies from
16,000 I U down to as httle as 500 umts dailv, 1
oral use Intramuscular injections are given at fonger
intervals with less umformuty of control and n doses
of 1,000 to 10,000 umits at ntervals of two to 14
davs The therapv should be pushed to the pownt of
complete control of the autonomic symptoms within
two to three weeks After this, the dosage may be
gradually reduced until the minimal level 15 attamed
at which control remams adequate It will be found
that further gradual reduction may be attamed
during succeeding weeks or months and complete
cessation of the hormone treatment may be antics
pated after six months to five years The duration
of chmacteric symptoms 1s probably reduced by
sustuning the treatment at an adequate level at all
times Infections emotional stress and hot weather
are all prone to mncrease the symptoms and may require
a temporary increase in dosage to retain controt Tail
wres 1n the relief of both the autonomic and the psychic
symptoms have usnally been traceable to madequate
dosage In psychoses 1t 1s of course important to use
other psychotherapy as indicated Sedatives do mot
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appear advisable save 1n acute emergencies The use
of estrogemc hormone to control the emesis of preg-
nancy, to prevent toxemtas of pregnancy, to reheve
dysmenorrhea or to reenforce the action of ovytocie
posterior prtwitary hormone 1s all a matter of gyne-
cologic and obstetric research at this time

The American preparations of estrogenic hormones
which are of standardized and dependable potency
are so numerous that their enumeration will not be
attempted They can be grouped 1nto a few prepara
tions of estradiol (dihydrotheehn), which 15 usually
mjected as the benzoate or the propionate, three
brands of estrone (theelin) three brands ¢f estriol
(theelol) and a large number of preparations which
are now called ‘Estrogemic Substance’ This last
term has been adopted by the Council on Phar-
macy and Chemustry of the American Medical
Association for preparations made from urine
usually of pregnant mares and composed of more
than 90 per cent estrone together with several other
naturally occurring and synergistic estrogenic com-
pounds The umt for standardization of estrogenic
substance 15 provisionally the same as that used for
estrone This introduces some error but this 1s the
best approximatton possible so far By defimtion of
the Health Orgamzation of the League of Nations
(1932) 1 mg estrone1s 100001 U There 1s also a
standard for estradiol as the benzoate of which 1 mg
15 also 10000 I (benzoate) U These two types may
therefore be prescribed n terms of umits or of mlh-
grams Since estrogenic substance 1s a mixture of
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foreign oils are not absorbed but mav remamn mdeft
nitely where they are injected Sometimes foreign
body reactions occur

Oral therapy 15 adequate for all the results desired
as proved by exther symptomatic response or pissue
changes The dosage must be varied to fit the patient
Daily therapy or, even better, the dnision of the dose
mto two or three portions dailv 15 of benefit m sus
taining the action The amount required varies trom
16000 I U down to 1s httle as 500 umts dailv, 1
oraluse Intramuscular mnjections are given at longer
mtenals with less umfornuty of control and m doses
of 1,000 to 16000 umts at mtervals of two to 14
days The therapy should be pushed to the pomnt of
complete control of the autonomic svmptoms within
two to three weeks After this, the dosage may be
gradually reduced until the mnmmal level 1s attaned
at which control remaimns adequate It will be found
that further gradual reductton may be attamed
during succeeding weeks or months and complete
cessation of the hormone treatment may be antics
pated after six months to five years The duration
of chmacteric symptoms 1s probably reduced by
sustainng the treatment at an adeguate level at all
times Infections emotional stress and hot weather
1re 21l prone to increase the symptoms and may require
a temporary ncrease i dosage to retain control  Fail
ures 1n the relief of both the autonormuc and the psychic
symptoms have usually been traceable to inadequate
dosage In psychoses 1t 15 of course ymportant to use
other psychotherapy as mndicated Sedatives do not
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from large doses The question of slowly developing
towicity from sustamned treatment with this synthetic
materal led to a delay m official acceptance of the
drug 1n the United States, but n late 1941 this was
accomplished It 1s now considered safe to employ
under professional supervision as a substitute for
naturally occurring estrogenic materials  Diethvl
stilbestrol, familiarly spoken of as stilbestrol 1s active
whether given parenterally m o1l or orally and there
15 5o Iittle loss of potency when 1t 1s ingested that this
1s the route of chorce 1n most patients Dosage varies
from 01 to 5 mg daily, with few patients requiring
more than 2 mg The greatest advantage of this sub
stance 1s 1its low cost Its greatest handicap 15 the
tendency to provoke nausea whether given orally or
parenterally Many methods have been tried to elim-
mate the nausea So far the best 15 merely to start
with small doses, increasing gradually to that
amount which produces optimal results, which can
usually be achieved without nausea If nausea 1s an
obstacle naturally occurring estrogens must be sub-
stituted

Progesterone therapy 1s hmited to relief from dys-
menorrhea, and prevention of repeated abortion
Doses are still beng determined and vary from 1
unit to 2 umits at intervals of one to two days Prob
ably the successes will become more frequent when
larger doses, such as 3 to 5 mg, are given daily Dur-
ing pregnancy there must be well over 20 mg per day
produced 1n the healthy maternal orgamsm Success
ful treatment of dysmenorrhea with small doses 1s
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somewhat variable composition, 1t can be prescribed
only 1n terms of umts, which are biologically compar
able to those of estrone Thewr climeal effectiveness
parallels this biologic standardization

Emmenn 15 a term used by Ayerst, McKenna and
Harnson for a preparation composed of estriol 1
the form of the glycuromde obtained from the pla
centa, and standardized in what the manufacturers
call “ day oral umts ” It 15 used 1n tablet form, orally,
and since 1t has been made available 1n lgher concen
trations per tablet 15 useful in many cases wath moder
ately severe symptoms This preparation 1s now bemng
replaced gradually by a {1r more potent preparation of
estrogenic materal, called Premarin, manufactured
from the same sources as the usual estrogemic sub
stance but 1 a mnnner to preserve much more biologic
activity for oral use At present, Premanin 1s dispensed
m tablets standardized by weight of the estrone sulfate
content, the principal ingredient

There are numerous other preparations which are
unstandardized or with concentrations not so well
established It 15 agam urged that climcal use of
estrogemic hormone should be himited to accurately
standardized products

Diethylstilbestrol 1s the name of a synthetic com
pound produced by Dodds and associates in a de-
hiberate search for estrogenicafly active molecules
This has been nsed 10 ammal and human therapy, and
15 known to mamfest essentially all the types of bio-
Jogic activity characteristic of the naturatly oceursing
estrogens There has been some evidence of toxtaty
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known to contamn only the estrogenic hormone, 1n
variable amounts, or small and vanable amounts of
progestational activity, rendering them undependable
for human therapy A synthetic compound closely
related to both progesterone and testosterone s called
pregnemnolone and has two advantages It 1s far
more active when taken orally than either of these
other compounds, and 1ts activity 15 closely similar to
that of progesterone, although doses must be 10 to 20
tumes as large as those of progesterone It 1s bemng
used experimentally for oral therapy as a substitute
for progesteroné with much promse of success

Testosterone has been used with much enthusiasm
1n recent years for treatment of many types of gyneco-
logtc disorder Results vary from excellent to poor
The effects are due to inhibition of pitwitary func-
tion, atrophy of endometrium or paradoxically to
the maintenance of certamn endometrial stages at
tamed under the influence of ovarian hormones The
rish of stimulating masculine characteristic activity
such as beard growth change 1n laryngeal structures
with deeper pitch of the voice and shin pigmentation
seems sufficient to warn most clinictans vgamst using
testosterone 1n women The results claimed can be
secured with gonadotrophic extracts estrogens and
progesterone

Prognous

The prognosts for patients with retarded develop-
ment of ovaries 1s still indeterminate but results indi-
cate that some can achieve sufficient improvement to
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hard to explan  Only small series have been re
ported It 1s evident that progesterone 1s far from
being a panacea for dysmenorrhea The mechamsm
nvolved 1n relief of pain before or during menstrua
tion or of postpartum pauns 1s debatable Relief from
pam 15 frequent and surprisingly prompt The cost
1s the limiting factor at present The usefulness of
this material to prevent abortions 1s by mtensifying
the progestational development of the endometrium
and reducing the contractiity of the myometrium
The hormone 15 being employed when there 1s a his
tory of repeated abortions n the first trimester It
15 questionable whether progesterone 1s of benefit
after bleeding has begun, with threat of mpending
abortion Doses should be ample, 1.5 umts daily,
with gradual reduction, and should be continued
through the fourth month of gestation After this
time the placental production of progesterone 1s de
pended upon The use of vitamin E, as wheat germ
otl, 1n these conditions 1s being recommended also,
but 1ts action 1s stil more obscure

Progesterone 1s available as  Progestin’ (Upjohn),

Proluton (Schering Corporation) and “Lipo-Lutin’
(Parke, Davis and Company) Other sumlarly stand-
ardized products are being introduced on the Amer-
ican market by other firms One international unit
1s 1 mg progesterone All these are 1n o1l solutions
for mtramuscular mnjection The hormone 1s poorly
soluble 1 water and 1s rapidly destroyed when ex-
posed mn water to the arr  Aqueous preparations of
the corpus luteum have long been used but are now
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allow of regular cycles and fertihty Whether ther
apy will have to be sustained or not, cannot be pre
dicted In the chmacteric, the prognosis 1s simpler
The chmacteric syndrome 1tsetf 15 not permanent, and
when untreated 1t 15 variable 1 duration, but duficul
ties lasting 10 years are not uncornmon, and sortie of
15 to 25 years’ duration have been reported Under
therapy, this period can be abbreviated to not over
five years usually, with relief of all of the symp
toms afforded at the same time Prognosis from use
of progesterone 1s still indeterminate, owing to the
brief experience wath st

RLCFETENCES FOR FURTHER READING
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tissue 15 benefited by the presence of testosterone so
that one portion of the gonad 1s helpful to the other,
and the effect 15 shown by maintenance of a certamn
amount of spermatogenic activity n animals hypoph
ysectomized but given testosterone The application
of this relationship 1n the human 1s not yet clear

In rebef from castration changes 1n the male, tes
tosterone acts stmilarly to estrogenic hormornes em
ployed 1n the female but doses necessary for com-
parable effects are larger Whether use of the
spermatogenic tissue hormone would be better, can
only be conjectured at this time

The whole problem of prostatic hypertrophy must
be held 1n reserve for although testicular hormones
are necessary for prostatic development 1t 1s not pos-
sible to state what prostatic hypertrophy 1s

Large doses of testosterone are known to mhibit
the production of gonadotrophic hormones by the an
tertor piturtary, thereby causing secondary under-
activity of the testicles Testosterone 1s therefore con
sidered contraindicated when the testes are to be
stimulated This same actiiity of testosterone has
been demonstrated in the female as a consequence of
which ovarian activity may be inbited Testosterone
has been used therapeutically for many types of gyne
cologic problems Although symptomatic relief may
be attaned this method 1s questionable for two rea
sons (1) it tends to decrease although temporarily
the function of the gonads and (2) if the doses are
large masculine features may appear Testosterone
therapy in the female 1s therefore not recommended
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TESTES

Function

The anterior pitwitary produces the same two hor
mones 1n male as 1n female The one designated fol
licle-stimulating 1 the female 1s responsible for de
velopment and function of the spermatogentc tissue
and the lutermizing hormone for the development and
function of the nterstitial cells It 15 believed that the
spermatogenic cells produce a hormone which has
not been 1solated 1n pure form or been 1dentified with
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ANOROSTERONE TESTOSTEROV*
Fic. 33 ~Testicular hormones

certamnty by 1ts physiologic functions The nterstitial
tissue produces testosteronme, a hormone which 1s
chemically similar to progesterone and estradiol, the
ovartan hormones (Fig 29) These chemical stm
1larities do not prevent the “male hormone ’ from hav
ing ghly specific effects on the prostate semmnal
vesicles, hair pattern and secondary sex characters
Tt 15 known that testosterone does not substitute for
all the testicular hormone effects The spermatogentc

196
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Fig 34 —Eunuchord tvpe age 27 Testes had been 1n scrotum
but exceptionally small at 17 Growth normal to thisteenth year
slow 0 18 1a t to 21 when height of 71 m and span uf 7> m
were attamed Voice occasionally shows tendency to low mascu
line register No « rav evidence of shull lesion  Hypodermic
Jectons of anterior pitwtary extract (Prephysin) for several
weeks cau ed no detectable growth of testicular tissue Explora
tion of ingumal canal failed to reveal any testicular tissue
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Diagnosis

Evidence of underactive testes 1s deduced from
small size of testes and other gemtaha, delay m de
velopment of sex characters (snfantiism, Frochhich
syndrome), reduced fertility and the chmacteric syn
drome The last resembles 1n all important details the
syndrome as seen 1n women but 15 less frequently met
cimeally Defimte objective evidence about hormone
action n the male 1s not easily av-ulable since there 1s
no technic comparable to examtnation of the vaginal
mucos or the endometrium and the phenomena of sex
activity are so much more subject to psychic effect
than 15 menstruation At present, diagnosis must be
by history and physical exarmination, with elymination
by urologic study of infectious and neoplastic probd
lems The recent work of C G Heller shows that the
chimacteric syndrome wn males 1s marhed by a great
mncrease 1n urinary gonadotrophic excretion as 18 the
female climacteric  This fact may serve as a diagnos
tic criterion when the climcian has adequate labora-
tory facihties

In several chimes where careful myvestigation of male
patients with disturbances of reproductive function 15
under wav, biopsies are being taken from the testes
by small naisions 1n the scrotum under local anes-
thesia In the hands of competent urologists this 1s
apparently a far sunpler process than was otnce
thought, and the tissties thus obtamed are disclosing’
some unexpected syndromes 1n the male Falure to
develop, atrophy scarnng from several nfectious
pracesses and farlure of one part of the testicufar fissue
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without comparable damage to other structures are
among the findings The studies have not gone far
enough to justify detatled description 1n this volume
The approach by means of objective study of testicular
tissue 1s probably a step 1n the direction of rapid prog-
fess comparable to that produced by the use of
endometrial biopsies m women

Aside from complete and general destruction of the
testes, the chief differentiation to date has been that by
Heller and Nelson who showed that associated with
hyalimzation of the tunica propria and failure of sper-
matogenesis there are subtypes depending on more
or less extensive failure of the functions of the Leydig
cells The esidences of the tubular failure are sterthity
and azoospermia Leydig cell failure leads to defects
1n complete masculine development These are variable
m degree and not all are necessanly seen m any one
Case Specifically, there may be del1ys in bone matura-
tion with variable degrees of eunnchoidism, gentalia
fmay be small hair distribution may be atypical for
the male voice pitch may be ligh musculature may
be <ubnormal and gynecomastia may be found The
excretion of 17-ketosteroids tends to be low Biopsy
shows varying amounts of disturbance in the Leydig
cells Symptomatology may mclude, 1n addttion to the
obvioys consequences of the aforementioned condi-
tions complaints typical of the climactertc syndrome
especially 1n patients over 25 In all of Heller and
Nelson s cases gonadotrophin excretion was sigmifi-
cantly mereased as it 1s also 1n the chmacteric Etiol-
8V Was not clear, but history of mnfectious processes
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of pregnancy urine for this purpose seems less well
founded, for this hormone does not directly sumulate
the spermatogenic tissue, although 1t does affect the
interstitial cells

Apparently 1t 1s due to this latter result that preg-
nancy urine therapy has so often led to descent of
eryptorchud glands with enlargement of the testes
at the same time Genuine pituttary therapy may be
expected to stimulate both types of cells and secure
a more nearly natural testicular development De
velopment as well as descent 15 the real objective of
therapy This should not be pushed so rapidly that
precocious adolescent changes appear The adminis
tration of anterior pituitary hormones to stimulate
the male may be dasly, since there 15 no cyclic action
of the testis to be tahen into consideration Doses of
extract will have to be increased gradually by trial to
secure results Failure of descent of the testis after
doses adequate to stimulate the growth of the gland
will necessitate surgery This 1s mevitable 1n a farr
proportion of pattents with cryptorchidism  With
testes 1n the scrotum and the patient past the age of
beginming adolescence therapy may be more mtense,
i needed to secure testicular stumulation (See Fig
ure 35) However, the field has not been studied
suffictently to allow final recommendations as to de
tals of dosage Employment of Prephysin in doses
of L cc daily (25 units) 1s not excessive With preg
nancy urine preparations, the umts are of different
value and doses vary from 50 to 500 umts daily The
duration of treatment must be decided by the progress



200 ENDOCRINE THERAPY

w1s common enough to be considered significant, even
prepuberal mumps beng a possible factor An unex
plained degenerative process 1s also suspected as a
cause

The one type of therapy which has been found use
ful has been substitution with testosterone Dosage
has been rather large—25 mg of the propionate
parenterally as often as five times weekly, or implanta
tion of 75 mg pellets of pure testosterone The use
of methyl testosterone orally was not successful Re-
sults achieved by such substitution were those that
might be expected 1 climacteric or eunuchoidal p1
ticnts ind did not gnve evidence ot restitution of sper
matogenic functions

Therapy

Tor underdevelopment of testes and genitala, the
obvious treatment 15 the hypodermic injection of the
anterior pituitary gonadotrophic hormone Prephysimn*
or the Gonadotrophic (Maturity) Pitwitary Extracts
(Armour or Ayerst, McKenna and Harrsson labora-
tortes) are the well standardized anterior lobe prep
arations on the American market Others are being
mtroduced The concentrates from pregnant mare’s
serum Gonadogen (Upjohn), Gonadin (Cutter)
and Anteron (Schermng), or the Damsh Antex
(Leo), are probably effective sumulants of testicular
tissue growth and function The use of the extracts
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propionate  Since such therapy with erther male or
female hormones leads to testicular atrophy (as it
does to ovarian atrophy) 1t should not be employed
if the testicles are simultaneously being stimulated or
thewr function 1s to be preserved

The effects of testosterone on reduced Iibido and
impotence are uncertain These symptoms are complt
cated phenomena, often with psychic backgrounds
Testosterone does stimulate the secondary sex charac-
ters and will tend to increase libido insofar as the
physical situation 1s responsible

Testosterone 1s commercially available m America
as “Oreton (Schering), ‘Perandren (Ciba) and
‘Neo-hombreol’ (Roche Organon) Modsfications of
these proprietary names are made for different esters
and for the orally active methyl testosterone
Prognosis

Use of these materials 1n the male 15 too recent to
Justify statements of prognosis under therapy Testic-
ular descent has been produced m a large percentage
of cases from use of A P L and also genume pitu-
itary therapy The need for continued use of prtuitary
stimulation 1s still to be deterrmned Use of andro
gemc hormone must be continued 1f the results are to
be sustained

REFERENCE FOR FURTHER READING
C G Herier and W O Newson Hyalimzation of
the Semimferons Tubules Associated with Normal
or Failing Leydig Cell Function J Chn Endocrinol
5 1-33, January 1945
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attamned Usually descent of cryptorchid glands can
be expected 1n a few weeks If there 1s no evidence
of progress under therapy, the dosage should be
rapidly increased at mtervals of only a few weeks
until as much as 500 umts per day has been tried
for two weehs If palpable testicles are then present
1n the canals, but do not descend to a scrotal posttion,
surgery should be planned Perhaps one of the great
merits of this therapy for cryptorchidism 1s that 3t
serves to determme which cases will allow descent and
which require surgical removal of the anatomic bar-
riers Numerous commercial preparations of the
chortonic gonadotrophic hormone are now avulable
tending to be standardized mn the international umt
sanctioned by the Health Orgamisation of the League
of Nations Such extracts from pregnant women’s
urine are usually more quickly productive of testicular
descent than are the pitwitary extracts They must
be used with caution as to dosage and duration of
therapy to avold unduly large gemtalia

For treatment of chimacteric difficulties, testosterone
has been helpful 1n relieving tutonomic symptoms
but 15 more promising 1n control of the mvolutional
mental problems Testosterone must be given m ol
myections, mtramuscularly, i doses of 5 to 25 mg
at ntervals of one day to one week The disadvan
tages of foreign o1l 1njection make 1t important to find
other ways of admmstering this hormone The pro-
duction of methyl testosterone has made possible oral
therapy, using 10 mg tablets one fo four times daily
as an acceptable substitute for mnjected testosterone
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relationship that characterizes pediatrics as a part of
mternal medicine

GROWTH

In addition to the obvious need for prote and fuel
foods to sustain growth we have become increasingly
aware of the participation 1n this process of most of
the vitamins It 1s not possible to designate one vita
min as predommantly growth promoting At this tume,
we can only urge the intahe of an abundance of vita-
mins, without being able to state with certamty the
minmum quantities of any vitamm necessary for hfe
for average health or for the best physical condition
Such current recommendations of optimal vitamin
mtake as those from the Food and Nutrition Board
of the National Research Council admittedly provide a
margin over and above demonstrated mimmal needs
We are not 1n a position to state the varying needs
of the body for any one vitamun 1if there 1s short
age or excess of some other nutrient Untl pre
scriptions can be written in defimite terms we must
accept as clinical standards of dietary adequacy the
experience of careful students of pediatrics When
1o doubt, 1t 15 wise to increase the mtake of mitk, up
to 1 qt daily make certain of the use of egg and
meat food daily, mntroduce liberal amounts of un
cooked frutts emphasize the use of succulent and
green colored vegetables and frequently augment the
diet with concentrated forms of vitarmn D Such a
nutritional approach should be the first stem 1n study
of any clild with retarded growth



Craprer 13

CNDOCRINOPATHIES IN CHILDREN AND
ADOLESCENTS

In a discussion of biologic processes strikmgly
characteristic of children one should mention (1)
growth, (2) metamorphosis (3) increasing balance
of dynamuc processes and (4) increasing immuty
to infectious processes The endocrine glands are m
volved to varymng degrees in all these phenomena,
therefore there 1s especial mmportance i endocrine
therapy 1n childhood and adolescence In none of the
aspects of the first two decades of life can we con
sider these endocrine responsibilities aside from the
other forces involved, such as heredity, nutrition
environment (econome educational, mfectious) and
the regulatory activities of the nervous system Let 1t
be emphasized agamn that hormones must be thought
of as catalysts which modify the speed of chemical
reactions and biologic activities, as parts of an elab-
orate mechamsm for the smooth coordmation of these
features of hfe by the communication of appropriate
impulses Tt 15, therefore, suitable to consider therapy
with endocrine materials 1n the early years of life 1
terms of these fundamental general processes rather
than as special applications of the mdnidual hor
mone substances Obviously the endocrinology of
childhood bears to endocrinology n general the same

204
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relationship that characterizes pediatrics as a part of
mternal medicine

GROWTH

In addition to the obvious need for protemn and fuel
foods to sustain growth, we have become increasingly
aware of the participation n this process of most of
the vitamins It 15 not possible to designate one vita-
mumn as predommantly growth promoting At this time
we can only urge the intake of an abundance of vita
mms, without being able to state with certanty the
mimmum quantities of any vitamn necessary for hfe,
for average health or for the best physical condition
Such current recommendations of optimal vitamin
mntake as those from the Food and Nutrition Board
of the National Research Council admittedly provide a
margin over and above demonstrated mnmmal needs
We are not 1n a position to state the varymg needs
of the body for any one vitamin if there 1s short
age or excess of some other nutrient Until pre
scriptions can be written m definite terms we must
accept as chmcal standards of dietary adequacy the
experience of careful students of pediatrics When
n doubt, 1t 15 wise to mncrease the wntake of milk up
to 1 gt daily, make certamn of the use of egg and
meat food daily, mntroduce Iiberal amounts of un
cooked fruits, emphasize the use of succulent and
green colored vegetables and frequently augment the
diet with concentrated forms of vitammn D Such a
nutnitional approach should be the first ttem 1n study
of any child with retarded growth
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Tt 1s assumed that the wide diffusion of information
about nwutrition in the past three decades has been
responsible 1n Jarge part for the fact that the statore
of adults has increased 1n the United States during
that time This increase has been recogmzed i the
ultimate height of young adults and also 1n the greates
height attamed at any given age by growing children
Espectally does the latter factor serve to render the
older tables of height for age undependable in de
tecting small deviations from the norm Better ¢n
ter1a for dwarfism or gigantism should be based on the
rate of growth, or the increment per year Too often
this mformation 1s not avatlable, but pertodic health
examnations, school nurses’ records and lay interest
are contributing to smproved data about chidren ¥
doubt ewsts, records of growth should be kept over
a per1od of eight to 12 months to determine the chld’s
status before endocrine therapy 1s advocated Such
measurements must be made with rgid scales and
with shoes removed If small gains are to be de
termined accurately, even the usual dsurnal vanations
in hesght should be avorded bv measurement at the
same time of dav, preferably in the morming

When no nutritional fault can be identified as a
cause of retarded growth the history must be studied
further as to possible familial factors or severe, re
peated or chrome infections which may have pro
vided a handicap Lacking any of these as reasonable
causes for small stature the anterior pitmitary 1s as
sumed to be underactive One must not forget that
untreated hypothyrowdism nadequatelv managed dia-
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betes mellitus and chromc parathyroid disease are
also endocrine factors which may interfere with
normal growth But eyen granting that all these pos-
sible causes can be elimnated by thorough medical
examunation, 1t 1s still only a presumptive diagnosis
when hypopitutarism 1s diagnosed as the cause of
dwarfism This need not interfere with a therapeutic
program of mjecting potent growth promoting pitw

tary extracts These materials stimulate the anabolic
processes by which dietary protem 1s converted into
tissue protoplasm accompanied by the addition of
other characteristic dietary materals as i the de

posits of caleium and phosphorus n the growing
bones I'rom skin to bones, our tissues are living
changing bwilding and breaking down protoplasm
throughout Iife The charactenstic of growth 1s that
the formation of new tissue (anabolism) 15 more
rapid than the destruction of tissue (catabolism) The
pituitary extracts generally spoken of as growth pro-
moting might better be described as protemn anabolic
stimulants The result of this activity on bones leads
to formation of longer bones—and resulting greater
stature—before bony union of the epiphyses makes
further growth in height mmpossible At the same
time that bones are growmg longer this anabolic cat

alyst increases the growth of muscles viscera etc

The clmcal applicattons of this broader function of
the prtuitary growth hormone have not been explored

Their pathologic enaggeration 15 illustrated bv the
pracesses of acromegaly, which can occur only after
adolescence has Jed to closure of the epiphyses
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Admustration of growth promoting pitustary ex
tracts should not be undertaken 1n late childhood, or
more especially in adolescent patients, untl x-ray
films of the ends of the femur show that epiphyseal
umon 1s mcomplete enough to make significant gam
in stature posstble  With the moderate dosages usual
1y used, the danger of causing acromegaly 1s not s0
great as 1s the folly of useless therapy The rate at
which pituitary material 1s to be given depends on the
merease 1n rate of growth destred and on the time
available before epiphyseal union must be anticipated
These extracts are water-soluble and they act quickly
and briefly, wherefore 1t seems reasonable to admin
1ster them daily rather than at longer mntervals Since
there 1s still no umform method of standardizing such
extracts, one must be guided by the manufacturer’s
suggestions Of the several extracts with which the
author has had experience, daily doses of 1 cc are
advised, although smaller doses may be used when
slow effects are preferred, and 2 cc doses have been
used with apparent profit occasionally This recom
mendation apphes to the preparations from the Ar-
mour, Squibb, Wilson and Parke, Davis laboratories
Such therapy may well continue until growth has
reached the usual stature for the age or closure of
epiphyses precludes further growth The importance
of early treatment must be impressed on parents
Occastonally late treatment may help 1f one can dem-
onstrate defayed union of the epiphyses as 1n the case

Mllustrated m Figures 59
The converse picture of gigantism 15 more difficult
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to diagnose and treat The primary tash 15 to predict
with any certainty that a particular child who 1s grow-
ing at an unusually raptd rate will ultimately become
taller than normal Merely charting the growth rate
carefully will not indicate the ultimate probable
height, for union of the epiphyses 1s not conditioned
by height or tume factors The forces which have
been identsfied as definitely accelerating epiphyseal
closure are two which make for metamorphosis from
Juvenile 1to mature types thyroid and gonad hor
mones The development of centers of ossification
and their ultimate incorporatton mto adult bone can
be followed by < ray studies and comparison with
adequate standards, such as those of Todd et a! and
of P C Hodges, 1s one of the best methods of eval
uating the mtensity of thyroid secretion during child
hood and early adolescence In some way which can
be specified with much less accuracy we recognize that
the ultimate union of the growng areas in the bones
15 accelerated by marked increase 1n production of the
sex hormones by the gonads during the early teens
It 15 theoretically possible that gigantism may be
checked by administration of thyrotd, the approprt
ate sex hormone, or the gonadotrophic hormone of
the pitmitary to mduce more rapid maturation of the
child  Admunstration of the latter 1s a particularly
Interesting possibility since the processes leading to
gigantism (or dwarfism) are probably expressions
of relative disproportion between the growth-stimu
lating and the gonad stimulating factors of the pitw
tary  Such procedures have no background of dem
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onstrated clinical results but they are probably with
out serious risk. An example of a patient with
“ggantism” treated 1n this way 1s shown n Fig 36
Attempts to retard growth by the use of < ray ther
apy to the mitwitary must be condemned because of
the possibility of damaging other pitustary functions
tf any effect at all 1s achseved

As a corollary to the influence of thyroid secretion
on the unton of epiphyses, a precaution must be men
tioned about use of thyroid therapy together with
Pituitary extracts for stimulation of growth If low
basal metabolism, delayed bone age by x ray and
high blood cholesterol determuinations ndscate hypo-
thyrotdism, all chimcians would agree that the use
of thyroid 15 definttely indicated But prescription
of thyroid as a nonspecific ‘ general stimulant may
hasten union of the epiphyses and reduce the amount
of growth obtainable by prolonged anterior prtmtarv
therapy

PRECOCIOUS ADOLESCENCE

Most cases of unusually early adolescence or pu-
bertas praecox have been assumed to result from
tumors of the pituitary, pmeal thvmus, adrenals or
gonads These have been dramatic cases and often
have been “cured by surgical extirpation of the tu-
mors However there are many children with this
unfortunate syndrome m whom no neoplastic pro
cess has been found They probably represent merely
a disproportionately rapid stimulation of the meta
morphosts to reproductive maturity before the growth



Fig 36— Adolescent gigantism age 13 with menarche
2t 12 During treatment with thvrod and pitutary gon
adotrophic extract epiphyses completed union the following
year with slight further growth in stature
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onstrated clinical results, but they are probably with
out serious risk. An example of a patient with
“gigantism’” treated 1n this way 1s shown 1n Fig 36
Attempts to retard growth by the use of < ray ther
apy to the pituttary must be condemned because of
the possibihity of damaging other pituitary functions,
1f any effect at all 1s achieved

As a corollary to the influence of thyroud secretion
on the unton of epiphyses, a precaution must be men
tioned about use of thyroid therapy together with
pituitary extracts for stimulation of growth If low
basal metabohsm, delayed bone age by x ray and
high blood cholesterol determinations ndicate hypo-
thyrotdism, all chmeians would agree that the use
of thyroid 1s defimtely indicated But prescription
of thyroid as a nonspecific “general stimulant’ may
hasten union of the epiphyses and reduce the amount
of growth obtainable by prolonged anterior pituitary
therapy

FRECOCIOUS ADOLESCENCE

Most cases of unusually early adolescence or pu
bertas praecox have been assumed to result from
tumors of the pituitary, pineal thymus adrenals or
gonads These have been dramatic cases and often
have been “cured’ by surgical extirpation of the tu
mors However, there are many children with this
unfortunate syndrome 1 whom no neoplastic pro-
cess has been found They probably represent merely
a disproportionately rapid shmulation of the meta

morphosts to reproductive maturity before the growth



Fiz 36—Adolescent gigantism age 13 with menarihe
2t 12 During treatment with thvroid and pitmtary gon
adotrophic extract epiphy ses completed union the following
year with slight further growth m stature
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mpulses have resulted i conventional standard stat-
ure These individuals tend, therefore to become
dwarfs, although they are 1all for their age 1n early
years The anatomic source of the stimul leading to
Precocious metamorphosis and growth has not been
wentified The probability 1s 1n favor of an early
Increase m the activity of the anterior pitwitary but
participation of the adrenal cortex cannot be ehm
mated The tendency of these children to be exces
stvely tall for therr age lends force to the argument
for pitwitary responsibility Another possibility must
be kept 1n mind—that of mereased sensitwitv of the
gonads to stimulation  In small experimental animals
1t 1s impossible to induce puberal changes in the
earlier wecks of life but after a critical pertod, such
as about 20 days 1n the rat pitutary extracts will
induce premature puberty In children who show
Precocious puberty there may be increased sensttivity
to the normal stimuly

Treatment of the condition should begin with a
careful search for tumors of the pituitary thymus
adrenal or gonads If none can be found after study
for several months, exploration of the adrenal and
Pelvic regions may be warranted Unless a demon
strable tumor exists, removal of an ovary does not
appear wise Simce the more common situation 1s
that of slowly developing maturity without evidence
of a tumor, the usual therapy 1s not curative but pal
hative Irradation of the pitwitary or gonads should
not be used smce the results, 1f sigmificant, would be
permanent reduction of later normal functions Tt 1s






Fi= 37 (upper left) —Precocious development Age S Breasts began
© enlarge about age » after scatlet fever Pubic hair appeared at 3%
vears Erom 5 to 8 patient grew 7 in gamed 27 b fimshed third grade
and was well and properly adjusted socially

18 38 (upper richt) —\ote mcreasing adult fem nine tvpe of bodv
proportions At 8'» epiphyses were closing and bone age was 15 16 vear
type No evidences oy intracramal lesion ar other abnormality
Fiz 30 (helaw) ._Patient at noe » with normal eirl her aze at her
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suggested that the one valuable feature of treating
precociously adolescent children wonld be to help
them attain reasonably normal stature Owing to the
premature sex hormone production, epiphyseal clo
sures occur at an early age, thereby limting growth
of long bones and leaving the individual a dwarf
This seems paradoxical, 1 view of the fact that the
child 1s tall for his age during the early years The
fact that stature less than 5 ft 1s ultimately attained
by such children should be accepted as a basis for the
intensive use of growth promoting pituttary extracts
before the epiphyses umte There 15 a possibility, not
yet demonstrated, that such growth promoting ex-
tracts may tend to retard the activity of the sex-shm
ulating factors This would be entirely desirable in
these cases

The phystctan must advise the parents 1 the edu
cation, emotional gidance and social superviston of
such chidren Adolescent adjustments are enough
of a problem for the normal chuld The detailed needs
of precocious children must be anticipated so far as
possible to avoid psychic difficulties Cooperation of
teachers 1s likewise essential

DELAYED ADOLESCENCE

The converse situation of retarded puberal changes
1s a far commoner chmcal problem The normal
range of onset of adolescent changes 1s difficult to
state The menarche 1n the United States 1s saud to
occur between 12 and 15 years most frequently about
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14 Vanations as far as 11 to 16 years are not infre
quent There are no equally obvious objective phe-
nomena which can be dated 1n the maturation of boys
In both sexes the changes in bodily proportion,
development of external genitalia, alteration of hair
pattern and appearance of new types of behavior are
often the signals which mform the parents and the
famly doctor of the beginning of adolescence The
process 15 one of several years during which the
final increment of stature 1s added, epiphyses are
closed, skeletal type 1s fixed and the gonads mcrease
their activity to a level consistent with fertility These
varied aspects of the metamorphosts from childhood
into adult life depend on numerous factors genetic
and nutritional as well as endocrine Among the en
docrine factors pitwitary, thyrotd and gonad respon
sibiities are most evident Unless hypothyroidism
can be demonstrated by definitely low basal metabolic
fate abnormally high blood cholesterol content and
significant retardation i bone age, the therapeutic
use of thyroid 1s not advised Since the use of gonad
hormones will not stimulate the gonads, 1t 1s unwise
t try to urifluence delayed development with testicular
Or ovarian hormones Bj exclusion the therapeutic
Pproblem, 1f endocrine 1s to be considered one of pitu-
tary hypofunction If the growth rate 1s adequate
the only pituitary function which 1s subnormal 15 the
8onadotrophic

Obesity may complicate the picture of delayed ado
lescence or infantihsm 1n which case the mixed syn-
drome of adiposogenstal dystrophy or Froehlich syn



Fig 40 —Same patient as preceding at age 9 beside
normal gu) of same age Menses regular tor 1 year
Epiphuses closed Bone age 19 vears Heigbt at age 10
was 58 mches
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portance lies in their being understood suffictently to
recewve skilful neglect

In gurls, there may be several presenting symptoms
Primary amenorrhea or failure of menses to appear
by the normal time, should not be diagnosed until after
age 15 at the earliest Absence of other changes
which precede the approaching menarche by one to
three years serves to make such a diagnosis more se-
cure In recent years attentton has been directed to
a curtous syndrome marhed by primary amenorrhea
and stature reaching approximately 56 1 which may
or may not be complicated by obesity (see Fig 44
P 226) In some of these dwarfed and infantile girls
there 1s no evidence of any ovaran function The
fundamental etiology of this syndrome 1s unknown
Such patients ought to receive mntensive study

If menstrual flows have appeared but infrequently
and at irregular intervals a period of a year or more
should be allowed to elapse to detersmine whether 1
creasing regularity of mterval will not occur spon-
taneously If there 1s no improvement, treatment may
be begun  When the complant 1s of scanty flow with
regular thythm there 1s no urgency about therapy
unless there are other evidences of inadequate de
velopment or 1n later years unless fertility 1s de-
monstrably reduced The far more common problem
1s that of menorrhagia whether the intervals are reg
ular or unpredictable Treatment 1s more necessary
for this than for any other condition caused by under-
active ovaries Unless local pelvic lestons or bleeding
tendency can be found menorrhagia 1s usually the
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drome, 15 diagnosed Obesity 1s to be treated, as
always, by dietary procedures outlined 1n Chapter 14
Qccasionally the relief of obesity 1s stself a factor
m causing umprovement tn gonad function and should
be aftempted 1n afl patients who come under chmeal
care 1n the earhier vears of the second decade Again
1t 1s emphasized that such obestty should be treated
without use of thvroid unfess there are clear evidences
of hypothyroidism Obesity 1s not 1n 1tself good evt
dence of reduced thyroid function Of espeial sm
portance in reducing the weight of children 15 pro-
vision for adequate supplies of vitamins and of
protetn  The fat-soluble vitamins are often taken in
suboptimal amounts, owmg to nigid restriction of
food fats for reducing weight Concentrates of vita-
mins A and D must then be given regularly

When chmeal judgment indicates that sigmficant
delay in sexual development of a boy merits treatment,
the program should be based on daily mnjection of small
doses of pituttary or pregnant mare’s serum extracts
These substances act quickly, for brief periods of
hours after each admmnstration, and must therefore
be given frequently Details about the standardized
extracts and the rationale of the therapy will be found
in Chapter 12

Attention 15 sometimes drawn to shghtly tender
masses 1 the mammary regron of hoys entertng the
adolescent period  Such “subareofar nodes” must not
be interpreted as evidences of pathologic processes, for
they occur 1n many boys and are temporary evidence
of changmg hormone balance Therr only climical im-



Fig 41—Adolescent hypopituitarism
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~consequence of reduced intensity of ovarian secretion
This may 1nvolve Jow production of estrogen, erratic
cycles of estrogen secretton or fallure of ovulation
and progesterone secretion by the corpus luteum, with
or without the presence of follicle cysts in the ovaries
The first requisite 15 to be certain that marked anenma
fras not occurred  If 1t has, curettage may be requtred,
with transfusions to restore a safe concentration of
red cells If anema 1s not marked, the diagnostic
studies may be undertaken dehiberately The problem
15 discussed 1n detml in Chapter 11 Traditionally
these patients have been given thyroid, and some have
shown strifung umprovement It 1s usually possible to
detect the thyroid deficient cases by use of basal metab
ofism tests and biood cholesterol estimations Sue-
cesses with thyroid in other cases are rare On the
other hand, the use of gonadotrophic pititary extracts
to stumulate ovarian secretion has produced satisfac-
tory results m juvemle menorrhagia Such therapy
should be administered in cycles of injections over
periods not exceeding two weeks each month or each
menstrual cycle, as explamned in Chapter 11

JUVENILE DIABETES MELLITUS

The important features of diabetes mellitus 1n the
first two decades as distinct from the disease 1 the
adult, are sudden onset variability of dietary and in
subin preseriptions which must be used and the special
problems of dwarfism or increased stature In other
respects the diagnostic and therapeutic procedures
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are the same as those outlined i Chapter 9 The onset
15 frequently so sudden, with marked ketosis and dan-
ger of coma, that intensive treatment may be required
at the time of the first diagnostic examination This
sudden onset indicates congemital or hereditary de-
fictlency m the 1slands of Langerhans plus extensive
toxic effects of an acute infection Recent acute mfec-
tious disease 15 a common precursor of diabetes in
children  1f there 1s 2 familhal history of diabetes, a
diligent search should be made for diabetes among all
stblings Following such acute onset the sugar toler-
ance 1s often improved after a few weeks or months
of careful management of the diabetes, but later ex-
acerbations must be expected m most cases This
fluctuating tolerance mahes continued chnical super-
vision more important than mn diabetics m the latter
half of life

Further aspects of the lability of juvenile diabetes
are the rapid changes which follow intercurrent -
fections  sometimes requiring changes in suhin do-
sage This cannot be predicted, and hence every dia-
betic child must be watched wigilantly through the
course of any febrile 1llness The vigorous and highly
variable exercise characteristic of children contrib-
utes another umportant factor m management The
insuhn dosage should be set to fit the typical day of
the child s routine When a day of relative mactivity
occurs there 1s often glycosuria but this should be
!gnored On the other hand, if activity 15 suddenly
Mcreased over the usual amount, the exercise may
serve to deplete the sugar supply from diet and glyco
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ohism test 15 seldom dependable, and diagnosis must
be verified by use of the bone age deternnnations and
blood cholesterol estsmations, as discussed 1 Chapter
5 Thyroid dosage should be hept at the maximum
which will not cause tachycardia, sweating or nervous
disturbances Progress m school improvement of ap-
Ppearance of the skin and development of osseous struc-
tures are the best guides to adequate dosage until
dependable basal metabolism tests tan be used

Hyperthyrotdism rarely occurs before adolescence
In the first two decades 1t 1s safe to use medical man
agement of thyrotoxic children who can be supervised
Psychic and emotional disturbances are to be mim
mzed Remissions may be mduced with 10dine some
lmes this state can be maintained by use of small
doses of 10dine regularly Spontaneous remissions are
ot uncommon Use of ¥ ray therapy rather than sur
gery 1s worth consideratton  For patients with severe
thyrotoxicosis with loss of weight persistent disturb
ance of heart action and no adequate remisstons un-
der management the only recourse may be the conven
tonal subtotal thyroidectomy

For prophylaxis of all types of gorter, the most sig
mificant step ;s the untversal use of 1odized salt 1n areas
where goiter 1s common ‘This 1s espectally important
for children The amounts of 10dine mcluded 1n the
diets of even small children 1n homes using only
lodized salt are adequate for prophylaxis so far as
ran be determined at present Daily average mtake of
50 micrograms (003 mg ) 1s adequate to prevent
Boiter at any age If there 1s any doubt about the
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gen stores, as a consequence of which an mnsulin re
action occurs within the following 24 hours This
reaction seldom occurs during the exercise, and with
the use of protamine zinc mnsulin 1t commonly appears
during the mght after the unwonted exertion The
child should be fed moderate additional amounts of
foods such as muilk, bread or frut shortly after such
bouts of exercise Qccastonal glycosuria 1s far less
dangerous than repeated mnsulin reactions

When a diabetic child 1s shorter than usual for his
age, he should be considered a candidate for treatment
with pituitary growth-promoting extract Of course
his diet must be adequate 1n calories 1nd protem, but
this can be gaged by his abihity to gamn weight If
growth does not follow at 2 normal rate, he may be
treated with pituitary extracts, as explained in Chap
ter 4 There 1s no basts 1 chinmcal expertence for the
fear that this will make the diabetes more severe The
typical diabetic child 1s tall for hus age, but he does
not show precoctous puberty This precoctous growth
1n stature has led to a suspicion that there 1s a pituttary
factor in the etiology of the diabetes Further ev1
dence of this 1s not available Such tall drabetic chil
dren need merely to have adequate food to mamtain
an optimum weight for height

THYROID DISORDERS IN CHILDREN

Hypothyrowdism may appear as cretnusm or as
myxedema beginning early childhood Both types
deserve early, intensive and persistent treatment with
thyroid Before puberty the use of the basal metab-
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olism test 1s seldom dependable, and diagnosis must
be verified by use of the bone age determinations and
blood cholesterol estimations, as discussed n Chapter
5 Thyroid dosage should be kept at the maximum
% hich will not cause tachycardia sweating or nervous
disturbances Progress 1n school, improvement of ap
pearance of the skin and development of osseous struc-
tures are the best guides to adequate dosage until
dependable basal metabolism tests can be used

Hypenh) roidism rarely occurs before adolescence
In the first two decades 1t 1s safe to use medical man
agement of thy rotoxic chuldren who can be supervised
Psychic and emotional disturbances are to be mim
mized Remissions may be induced with todine some
tmes this state can be maintamned by use ot small
doses of 10dine regularly Spontaneous remisstons are
fotuncommon Use of x-ray therapy rather than sur
gery 15+ orth constderation For patients with severe
thyrotoxicosis with loss of weight persistent disturb-
ance of heart action and no adequate remissions un-
der management the only recourse may be the conven
tional subtotal thy rordectomy

For prophylaxss of all types of goiter the most sig-
mificant step 15 the umversal use of 1odized salt in areas
3 here gorter 15 common. This 1s especially important
for chuldren. The amounts of 10dine 1ncluded n the
diets of even small children 1n homes usmg only
todized salt are adequate for prophvlaxss so far as
can be dete-mined at present Daily average mtake of
50 micrograms (003 mg ) s adequate to prevent
gotter at any age If there 1s any doubt about the
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adequacy of 1odine mtake, this may be augmented
by the prescription of weekly doses of 10 mg
1n any one of a number of special tablets made for the
purpose The use of plain sodium 1odide 1s equally
good There 15 no reason to fear unfavorable results
from the use of 10dized salt or weckly doses of 1odized
ouls 1n tablet form, or even simultaneous use of both
This same therapeutic matersal 1s to be emploved 1 the
treatment of nontoxic enlargement of the thyroud as
seen 1n the first two decades Unless such goiters have
been caused to regress before the age of 20, 1odine
therapy seldom achieves much

TEMPORARY OBESITY IN CHILDREN

The occurrence of obesity 1n children and earlv ado-
lescents 1s frequently followed by loss of excess weight
without sustained dietary precaution Therefore many
parents and physicians condone obesity at this age or
even refuse to attempt any dietary restrictions How
ever, some of these fat chidren do not lose weight
later but become 1ncreasingly addicted to cating habits
which make fater reduction more difficult There 1s no
known way to distingwish the children who wll later
attain an ordinary weight Consequently 1t seems wise
to exercise the same dietary caution 1n all obese chil
dren that would be necessary for known persistent
obestty at any age The chief problem wmnvolved 1s that
of securmg the willing cooperation of the child The
technical diagnostic problems and construction of the
diets are dealt with 10 Chapter 14



CHAPTER 14

OBESITY

A definstion of obesity 15 an excess of fat over the
normal expected for the height, age and sex of the
patient  Obwiously this defimution presupposes a
knowledge of optunum weights Medical men can
turn for this knowledge to two types of standards
tables of weight for height, or clinical mmpressions
based on experience and judgment Each standard
has ats value 1n clinical diagnosss Therr hmutations
should be recogmzed Tables of weight have been
compiled chiefly by Iife insurance students, whose ob
Jective has been consideration 1n terms of longevity
In the earher efforts, no attentson was paid to the
slowly accumulating disadvantages of obesity The
later experience of insurance companies has tended to
lead to downward reviston of the weights m the dec
2des after 30 In other words there 1s reason to be-
heve that 1t 1s unwise to allow much addition of
weight after this age Furthermore, all such tahles are
Statistical statements of what a theoretical person a
‘normat ndividual, weighs For any one height,
age and sex such a figure as shown 1n the tables rep-
resents an average of the weights of a number ox
indwviduals who differ from each other Those who
are famihiar with the statistical studies on which thesc

221
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adequacy of iodine intake, this may be augmented
by the prescription of weekly doses of 10 mg,
n any one of a number of special tablets made for the
purpose The use of plain sodium 10dide 15 equally
good There 15 no reason to fear unfayvorable results
{rom the use of 10dized salt or weekly doses of 1odized
oils 1n tablet form, or even simultaneous use of both
This same therapeutic matersal 1s to be employed n the
treatment of nontoxic enlargement of the thyrod as
seen 1n the first two decades Unless such goiters have
been caused to regress before the age of 20, wdmne
therapy seldom achieves much

TEMPORARY OBESITY IN CHILDREN

The occurrence of obesity 1n children and early ado
lescents 1s frequently followed by loss of excess weight
without sustained dietary precaution Therefore many
parents and physicians condone obesity at this age or
even refuse to attempt anv dietary restrictions How
ever, some of these fat children do not lose weight
later but become mcreasingly addicted to eating habits
which make later reduction more difficult There 1s no
known way to distingush the cluldren who wall later
attan an ordinary weight Consequently 1t seems wise
to exercise the same dietary caution 1n all obese chil
dren that would be necessary for known persistent
obesity at any age The chief problem involved 1s that
of securing the willing cooperation of the child ‘The
technical diagnostic problems and construction of the
diets are dealt with in Chapter 14
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the figures given 1 a table to a particular patient It
Is often easier for an expertenced physician to pass
Judgment on weight optimum from exarmnation of
the nude patient without the tables But these tables
are of help 1n making dragnoses definite and 1n check

ing what may otherwise be an esthetic judgment rather
than one based on prognoss for health Fortunately
the trend 1n esthetic standards of bodily proportion m
American life 15 toward the avordance of obestty

but also more recently to well nourished bodies rather
than to the sylphlike hines of the earher part of the
Twentieth Century The chmcian should recogmze
the assistance of these popular standards for they fur
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TABLE 4
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2 8 19 192 20 206
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73 M8 10 152 155 165 175 183 187
42 144 137 151 160 170 178 I8t
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tables are based know that 1t 15 unsafe to expect such
figures to be absolutely accurate  An allowance of 10
per cent variation above and below the average 1s al

wavs to be made Thus for a weight of 120 1b
such a table, the normal mdividuals would be found
within 10 per cent, or 12 1b, of this weight, 1e, from
108 to 132 1b  Of course this 1s not to s.ggest that a
person who 15 well proportioned at 108 1b would be
equally normal at 132 Tt means that owing to the
vartety of diameters of chest and pelvis of breadth of
shoulders and of type of bones, the clinician must use
tus judgment to the extent of at least plus or minus
10 per cent in deciding how rigorously he cn apply
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disorder The question cannot be answered with de
sirable preciston INustrations of the climical types
mvolved will help to clarify the problems mentioned

TABLE §
Hescnr—WetcRT—Ace TABLE ror CHILOREY
Trricar Ace Yo Hz car Trr cas N wr Ls
Bors Gy Ix Bots G s
14 60 503 912
13% 59 859 857
13y 58 810 £08
57 766 761
12y 12 56 725 720
55 639 632
1y, W 54 654 647
53 622 1.6
10 0% 52 595
51 568 56
] 9% 50 544 35
49 520 12
3 8% 43 499 49
47 479 a7
7 A 46 460 45
45 442 433
6 [ 4 425 417
43 409 40
5 1A 2 393 18.5
4y 41 73 6
40 363 5.5
4 3 318
3 38 333 2
37 a9 12
3 36 308 3
2 35 20 28
n 276 27
2 2 33 262 257

Orthopedic problems of various types lead to such
enforced inactivity that 2 gam 1n weight 1s often the
consequence unless the food mntake 1s curtailed There
13, of course, no endocrine problem 1 such an m-
stance Figure 42 Mlustrating an “orthopedic type’
of cbesity shows the rather generahzed distribution
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msh some of the more powerful types of mmpetus to
adhering to a reducing regime

Some of the stmplest useful tables of weights were
prepared by Dr C R Bardeen over 30 years ago,
based on extensive measurements of a large number
of healthy Wisconsin residents They are repro
duced (Table 4, pp 222-223) 1n abbreviated form ade-
quate for clinical reference These are nude weights
An allowance ot 2 to 3 b 15 made for women’s cloth
g, 6to81b for men’s

In height-weight-age tables for children, both age
and weight are referred to height In Table 5, on the
left are given the typical ages at which boys and girls
were found to have attained a given height and on
the right are given the weights that were found typ1
cal for a given height When weight 15 taken 1n street
clothes, estimation of thetr weight must be made and
subtracted from the total to obtain the nude weight

Since we know that the laws of the conservation of
matter and of energy apply to the human body, 1t
will be obvious that obesity must result from too much
food 1n proportion to the output of energy This broad
generalization applies to all types of obesity regard-
less of etiology Aside from sheer overeating unwise
eating of high calory diets and lack of physical activ-
1ty, there are a number of chmcal conditions which
are accompanied by obesity This has led to the sup
posttion that there 15 a peculiar way mn which some
of these conditions cause the excessive weight Most
of these states are 1 some way caused by endocrine
disturbances  Is obesity m such cases an endocrine
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Fig 42— Orthopedic type of obesity Age 13 601n tall 187 1b

Gain of 32 1b_without growth

0 the last year was the most rapd

advance though obesity had been pre ent three years Child had been
plump before but obesity became serious after deformmg osteomye

litis 1 the heel which limted exercise Menarche at

wth regular

menses No evidence of thyroid di ease
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of excess fat throughout the body The necessity for
reduction with strict diet because of the hrmted posst
bibity for exercise 1s apparent  This 15 often unportant
to allow orthopedic procedures to achieve the destred
results
Hypoglycenia may be a cause of obesity, as illus

trated by the photographs of a woman who had tried,
with some medical help, but 1 vam, fo reduce her
enormous weight (Fig 19) History and examma-
tion showed no adequate cause for the obesity, save
admitted marked hunger between meals The con

ventional sugar tolerance test showed blood sugar
values distinctly lower three hours after the mgestion
of 50 Gm dextrose than before eating This low
blood sugar concentration comcided with the hunger
which characteristically occurred between meals, lead-
ng to lunching which was too frequently of high cal

ory foods It s questionable whether the long stand-
g mild symptoms 1n such a chnical case are to be
referred to excesstve production of insulin (an en

docsine problem) or merely to such rapid storage of
sugar after meals that blood sugar was temporanly
depleted Treatment of such obesity of course mvolves
hmtation of calories, but with atiention to the himita-
tion of the amount of sweet foods at any time and
possible use of simple fruits to relieve the hypogly-
cemic hunger between meals The use of the tugher
fat diets mentioned sn Chapter 7 for treatment of
severe hypoglycemia may be the most comfortable

and successful way to manage some such obese pa-

tients Thts hypoglycemc background for obesity
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mall Epiohv e clo ed i oite or primary amenortnea
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Fig 43—Troehlich syndrome age 14 Prompt reductian on
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should be suspected from a history of marhed hunger
betw een meals and should be confirmed by blood sugr
deterrmnations at the hunger periods or by sugar
tolerance tests The condition 1s much commoner m
chndren than adults In childhood 1t appears to be
an exaggeration of the normal phvsiclogic hunger
mechanism.

Hhpothyrowdism 1s 2 factor 1n obesity of moderate
amount not only m cretimsm (Fig 13 facing p 78)
and myxedema but m the mlder cases more fre-
quently seen Although this 1s not a common cuse of
obesity 1t 1s important that the chmician look for the
characteristic diagnostic signs of skin pulse refley,
mental and menstrual phenomena and that he confirm
the diagnostic decision by estimations of basal metab-
olism blood cholesterol and bone age (in children)
when there 1s any doubt

Pstsstary participation in ¢ausing obestty has been
debated and continues to be a source of much misun
derstanding The commonest type 1s the Froehlich
syndrome or adiposogemstal dystrophy Here there s
no doubt that pitwitary underacttvaty 1s the back
ground for the failure of the gonads to develop and
function Such a condition s 1llustrated by the boy
shown 1n Figure 43 The obesity was brought under
control by dietary means A previous trial of thyroid
had been disappointing  The development of genitalia
and of secondary sex characteristics followed
promptly the use of pituitary therapy (Prephysin)

A further example of pitwitary obesity 1s shown 1n

Figure 44 (facing p 228) a young woman, aged 19,



Fig 45—F
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form by the case of a woman shown n Figure 45
who became excessively fat only after a pregnancy
Evidence of hypopituttarism occurred at the same
period, shown by irregulanties of menstrual cycles
and loss of fertiity The condition 1s essentially 1den
tical with the Froehlich syndrome, but had 1ts onigin
after some disturbance during the pregnancy Such
cases are all too common Of course 1t 1s known that
there are anatomic and phystologic changes in the
anterior pitustary during pregnancy usuallv only tem-
porary but sometimes permanent as in this case, and
m those women who develop acromegalic appearances
during pregnancy The assumption of pituitary re
sponstbility for the obesity 1s made less plausible, how-
ever, by the common history of obesity after preg-
nancy without any evidences of disturbed pituttary
function so far as control of growth factors or gonad
stimulating hormones 1s concerned  Yet many women
who have had no problem 1n weight control before
pregnancy find obesity a persistent annoyance ever
after This may occur after a first or any subsequent
pregnancy but 1t 1s still not the usual result of preg-
nancy This chinical connection mahes 1t seem certain
that some metabolic fault has been occasioned by the
pregnancy which leads to obesity The details are cited
to show how easy 1t 1s to assume that the pitutary 1s
responsible whereas pathologic studies and anmmal
experiments point to another cause

Studies on rats and dogs are particularly conclu-
sive 1n demonstrating that there 1s an area m the hypo-
thalammic region of the brain just above and posterior
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of supertor intelligence but retarded growth, with
primary amenorrhea, lack of secondary sex characters
and obesity The skeletal dwarfism shows still further
the prtwitary underactivity An x-ray showed a small
sella turcica  Although closure of epiphyses was not
quite complete at 19, growth promoting extracts have
not accomplished any growth Basal metabolism test,
blood cholestero] concentration and delicate skin tex
ture, as well as mental development, all demonstrate
that this 1s not a case of thyrod defictt

If all patients with underactivity of the antertor
pituitary had this combination of obesity with the
other functional deficits, pittary responsibility for
the obesity would be easy to believe But there are
hkewise many patients who have subnormal gonad
activity which can be attributed to the anterior pitu-
itary or dwarfism due to hypoprtintarism, yet are not
obese Such a condition 1s 1illustrated 1n Figure 41
This young woman had 1rregular and excessively long
menstrual flows, associated with demonstrably low
activity of the ovaries This probably indicates that
her anterior pituttary was underactive It was not
possible for her to achieve even a normal weight for
her height The increasing recogmition not only of
Simmonds’ cachexia but of minor degrees of pituitary
underactrvity with asthenic states as well as gemtal
disorders 1s further 1illustration of the failure of all
hypopitutarism to lead to obesity The Lorain type of
dwarfism (Figs 59, pp 58-59) 1s one of the best
examples of hypopituitarism without obese tendency

This puzzhng sttuation 1s llustrated m another
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to the pituntary which 1s intimately related to weight
control Destruction of this region leads to cbesity,
with no alterations tn bone growth or gonad activity
unless there has been simultaneous mtwmtary destruc
tion It 1s still undetermined whether this weight con
trol 1s exerted by an endocrine mechanism But there
1s an 1increasing body of chnical cases in which the
history and examination mndicate lestons n this region
leading to obesity, often without disturbance of pitu
ttary function Apparently, encephalitts 15 particn
larly prone to leave permanent effects in the hypo
thalamic area, sometimes producing obesity, again
disturbing the centers from which impulses pass to the
autonomuc system or the centers leading to the poste
rior portion of the pitmitary glind Figure 46 shows
an obese girl without evidences of the Froehlich syn
drome, whose difficulty began after encephalitis, which
also left some disturbances of cerebral cortical func
tion

Figure 1 illustrates the case of a woman whose
obesity 1s associated with diabetes msipidus The Je-
sion 1s believed to be hypothalamie, with secondary
effects 1 the posterior pitmtary leading to the dia
betes msiprdus As a consequence of these considera-
tions, 1t 1s increasingly probable that obesity 1s not a
pituitary problem but a condition due to lesions or
disturbances of some center in the hypothalamus
Obesity assoctated with pituttary regional disease 1s
spoken of as hypothalamuc obesity Its treatment 15
peculiarly fraught with difficulty because of lhifelong

necessity for the strictest of diets to attamn control
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Fig 47 —Familal obesity
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These patients also are among those who find loss of
weight very slow on careful dieting  Such obesity fol
lowing pregnancy 1s probably to be attributed to small
lesions owing to nfarction, as described by Sheehan
(See Chapter 11)

Famlial obesity 1s chincally recogmized by obvious
means The mechanism caustng the weight abnormal-
1ty 1s not evident It cannot well be the same 1s that
of the Troehlich syndrome because of the low fertity
mn the latter case  But 1t 15 entirelv possible that famml
1al hypothalamic patterns may exist Figure 47 shows
an obese girl whose general appearance would be
consistent with a Froehlich syndrome but whose pic
ture with her mother leaves no doubt of the famihal
nature of the trouble The tendency may be transmit
ted through erther sex  Success 1n reducing the daugh
ter cannot be expected unless the mother 1s willing to
follow sumlar dietary limitations

A curious familial form of obesity 1s the rare anom
aly known as the Laurence Moon Biedl syndrome
Here the additional features are Jow mentalitv poly
dactylism, retinal atrophy with or without excessive
pigment deposition, poor gemtal development and
marhed tendency of the entire syndrome to oceur
siblings but not 1n other generations There 15 no
conclusive evidence that this 15 an endocrine picture
1t may be a genetic curiosity It 1s important that 1t
be recogmzed 1n order that an accurate and guarded
prognosis be given  Figures 48 and 49 show pictures
of brothers with this difficulty, 1n whom the extra toes
and obesity are evident Visual as well as menta]



Fig 49—Same cases as 1 Iigure 48
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of the body cells They provide the material for the
replacement of the wear and tear on body cells which
15 going on continuously, entirely mdependent of work.
The digestive and other enzymes and such hormones
as thyroxine, mnsulin and adrenalin are so closely re

lated to the amino acids, of which protemns are made
up that these internal secretions could only be made
by the body from protem Obviously then, 1t 1s not
permisstble to place an individual on a diet which will
fail to yield adequate amounts of protein for these
needs Large amounts of protem are not necessary

especially for adults One hundred grams daily of
good quality protemn 1s undoubtedly in excess of the
requirements of any adult Any excess protein 1s used
by the body as so much carbohydrate and fat namely,
asasource of energy It1s both financially and physio

logically expensive, hence to be avorded save as one
mdulges 1n the foods one likes best

If meat, milk and eggs are too greatly restricted
the diet may become deficient 1n vitamuns for meat
and mulk provide large fractions of the usual dietary
ntake of the B group, and mmilk and eggs furnish much
of the usual mntake of A and D Reducing diets often
require additional sources of vitarmns A and D for
this reason.

Carbohydrates and fats are used by the body as
sources of energy and the excess 1s stored as fat for
later use or as a mechamcal protection aganst mjury
and cold The carbohydrates form the main part of
the energy-ytelding food for many people hence the
mjunction to cut the starches 1f weight reduction s



handicap mterfered with school and play No therapy
has been found helpful for the condition, save dietary
control of the obesity

Another striking form of obesitv 1s part of the
Cushing syndrome, which probably has some prtuitary
disturbance 1n all cases, frequently with lestons n
adrenal cortex, ovary or thymus as well The pecufiar-
ities of hair distribution, hypertension, changes n sex
factors and the purphsh striations on the torso call
attention to the nature of this condition (I'ig 28 fac-
wmg p 168) In this connection, mention must be made
of the far more frequent cases of obesity, increased
facial and body hair and shght disturbances of the
reproductive system in women There 15 too httle evi
dence to classify them as examples of the Cushing
syndrome, and the mechamism involved in the hirsut
1sm remains unexplamed No helpful treatment has
been found

‘Therapy

All fat people are fat because they have eaten more
food than their bodies needed This statement seems
dogmatic, but 1t must apply 1f the laws of the conser-
vation of energy and matter are true There 1s no
denying that some fat people eat httle and that some
jean people are voracious To gaimn an understanding
of the matter, one must examine the chief sources of
energy for the body and the principal avenues for the
expenditure of energy by the body The protems are
essential to life for at least three reasons They pro-
yide the material for the growth of the protoplasm

v

N



REDUC

ING DIETS

PRoTEDY 50 Gu CARBOHYDRATE 176 G Fat 55 Gu  Catozres 1,200

STANDARD

Brealfast

Fruit 1 portron

Bread 1 slice

or

Cooked cereal 34 cup

Sugat 1'1easpoon

Butter } pat

1

Mk (whole) ¥ eup
Dinper

Lean meat 1 small serving

Potato 1 portion

Vegetables 3 portions.

Bread 1 shee

Butter 1pat

Frut 1 portron
Supper

Lean meat 1 .mall serving

Vegetables 3 portions

Bread 1 slice

Butter 1pat

Fruit 1 portion

Milk (whole) cup

PROTEDY 50 Git  CARBONYDRATE
70 Gu Fat o0 Gx  Carozus 930

Lunch
Lean meat
Vegetables
Bre
Butter
Tust
Skim mulk
Dumner
Lean smeat
Vegetables
Bread
Butter

Frut
Skim milk

1 portion

34 average shee
Lpat
% cup

; small servmg
nvemge shice

11 poruon
¥ eup

1 small serving
2 portions

¥ avczage shee
¥ pat

1 poruon

Low Cost Drr
Breakfast
Bread 1shee
or
Cooked cereal V cup
Sugar 1 teaspoon
Buiter 1pat
Egz
Mik (whole) 3 eup
Dunner
Lean meat 1 average serving
Potatoes 2 portions
Vegetables 3 portions
1shce
Butter 1pat
Supper
Potato 2 portions
Vegetables 3 poruons
Bread
Butter at
Milk (whole) 1 cup

Protemv 75 Gu  CARBOHVDRATE
156 Gu  Far 73 Gu

Cazorms 1500
Breakfast
Fruit 1 portion
‘Bread 1shce
or
Cooked cereal 34 cup.
Butter 1pat
g8
Mlk (whole) Kep
Sugar 1 teaspoon
Dunner
Lean meat 1 avuage serving
Potato 1 portion
Vegetables 3 portions.
1shce
Butter 1pat
Fruit 1 portion
Milk (whole) 1cup
Supper
Lean mest 1 average serving
Vegetables 3 portions
rea 1shce
Butter lpat
Fruit 1 portion
Milk (whole) cup
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desired  However, 1t 15 possible with perfect safety
and palatability to have the fat furmsh as much as 75
per cent of the total energy 1n the diet of an indwvid-
uval doing ordinary work Greater amounts of fat
than this are seldom Justified because of the mability
of the body to oxidize fat completely 1f 1t 1s given in
too large an amount per day When fat 1s burned n

comnpletely, the acetone bodies accumulate and appear
int blood and urine, a condition called ‘hetosis” The
ketosis may lead to acidoss 1f 1t 1s severe enough and
long enough continued The process 15 the same,
whether 1t occurs in fasting, fevers or diabetes In the
first two conditions there 1s a lack of carbohydrate
due to lowered intake In diabetes there 1s mability
to burn carbohydrate in adequate amounts even though
1t be present

REDUCING DIETS

The essence of the wise reducing diet 1s that ord-
nary amounts of protein are used but the fat of the
diet 15 greatly reduced The carbohydrate mtake 18
matntamed at a level well above that which will pre~
vent Letosis The total food intake in terms of cal-
ortes 1s well below the expenditure of energy Under
these condittons, body fat 1s drawn on as an impor-
tant source of energy, and excess weight 15 used up It
makes little, tf any, difference whether the body ox1
dizes food fat or body fat save in the matter of
weight

The other half of the picture 1s the group of body
functions which expend energy and therefore use up
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Curzsr PORTIONS Mz
American cheese 20z 1 small portion of rncnt »\elxhlng 2
Cottage cheese dry X cup or or tl he slze of an egg may be
Cream cheese 20z replaced by
1 Avengc serving of fish or chicken
Potato 1 portion of cheese or 2 epgs
1 portlon of pomo 1s }§ small potato
fece the slze ,,l asmall egg — 1 average portion of meat weighing
lu stitutes may be 3oz ortheslzeof 154 egn may be
Red kldney beans y cup veplaced by
Com cannied 1 latge serving of finh or chicken or
Y resh hmas K tle 2 portions of cheese or 3 ezxs
Tolled rice 3 cup

foods There arc three of major importince First
1s the bas1l metabolism  This includes the work done
m breathing and in arculating the blood when the
body 15 at rest It embraces all those processes which
make up the continuous life of the body cells and
which keep the body warm under ordinary conditions
The tonus of muscles 1s 1n this latter category Thus
basal metabolism 1s constant in the same sense that
temperature and pulse rate are constant It 1s under
the regulation of the internal seeretion of the thyroid
gland A second outlet for energy 1s the stimulation
of heat production by foods, called specific dynamc
action [his usually amounts to not more than 10 per
cent of the basal metabohsm To increase this heat
loss one must inerease the food The means would
therefore defeat the purpose  The thurd outlet for
energy 15 physical exercise The actual energy loss
may castly go to twice the brsal metibolism by exer

aise that 1s not beyond anyone It may be only 20
per cent more than the basal metabolism  The vana

bility of this factor 1s of great importance for reduc
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FOOD PORTIONS TO ACCOMPANY REDUCING DICTS

Asparagus cooked

Asparagus fresh
Beets diced
Beet greens
Broceolt
Brussels sprouts
Cabage, cooked

Omions cooked

Apple raw
‘Applesauce

Apncots

Banana

Blackbernes fresh
Blackbernes canned
Blucbernis fresh

cann
Cherries red pitted

Chernes fresh red
Chermes fresh black

Goosebernes
Grapefrut fresh

Melon cubed

'VEGETARLE PORTIONS

IH}{ tips Omnuons, raw
or 34 cup Onzons ra
8—6 stalks stick g
34 cup Oyster plant
X eup P: s, boiled
3 cup eas fresh
M eup Peas, canned
35 cup es
3 cup Rhubarb
3 cup Romatne
3% en Rutabaga
577 stalks Sauerkraut
33 cup Sauerkraut juce
pnach

35 cup tnog beans fresh
Yeup tring beans canned
é b vnsss'l Hub!

cup Squash Hubbard,
3 eup ‘mashed
%eup Squash summer
34 sm. head mashed

thsp ‘Tomatoes, cooked
as desired Tomatoes fresh
3% cup Tomato juce
34 cup Turnips
3% cup Watercress

Frourr PorTioNs
3¢sm.apple  Oranges

cup Orange juice
4 halves Peach f’n:sh
34 medium Peach canned—
;;ﬁ cup halves

4 cup sheed
¥ cup Pears, fresh
3 cup Pears, canned
Prneapple fresh or
Houp carmed diced
18 chernes
3% cup Plums, fresh or
3¢ cup canned
2% cup Prunes fresh or
%ﬁmad. or canned
e

6 sections Raspbernes fresh
10 grapes Raspberres canned
3% eup Strawbernies fresh
Tewp Strawbernes canned
1cup Tangennes

2cups

1 small
5 Bt
2 hahes
¥ eup
ki
f,ff:ﬁ’ca
3plums

3 prunes
1ewp
oES
2'medrum
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ful The reducing diets given here include some of the
menus of the type used for these problems It will
be noted that varrety 1s eastly achieved and that no
weighing of foods 1s necessary

Patients should be warned that weight reduction
does not always proceed at a steady pace Sometimes
as fat 1s consumed from the body stores, water 1s
stored in approximately equal amounts If a dady
weight chart 1s kept, no loss may be seen for as much
as two weeks But ultimately the loss of water will
follow, and weght loss will be as demanded by the
laws of conservation of matter and energy It 1s
wise to explam this to patients and also to caution
against daily weighing lest discouragement come too
easily

EXPLANATIONS FOR PATIENTS ON REDUCING DIETS

Less food 1s furmshed by the suggested diets than
the individual needs for maintenance so that exces
stve body fat will be utilized In order to make this
procedure safe for health it 1s necessary that the
foods histed be eaten in the portions given Diets are
provided for different types of mdividuals, use only
the one directed An alternate menu for the 1200
calory diet 1s included for the use of those who must
economize Substitution of more milk and potato for
fruits and part of the meat leaves the diet safe for
continued use

Variety 1s secured by choosing on different days the
various vegetables and fruits When three portions’
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ing excess weight The essence of reducing 15 there
fore to eat less and exercise more Some schemes have
measured food ntake, some exercise, and the best
schemes both

The success which will be attamned 1n reducing ex-
cess weight 1s 1 proportion to the accuracy with
which the patient will obey mnstructions Definiteness
of prescription 1s important Therefore the physictan
must write a diet prescription calling for a certam
amount of calories daily, to be secured from a meas-
ured amount of protemn, carbohydrate and fat. This
1s much like the handling of diabetes, except that the
leeway given the patient for variation 1s greater

The great majority of pattents can be reduced satis-
factorily by the use of a 1,200 calory diet This daily
total allows of plenty of bulk to satisfy hunger, plenty
of protemn for mantenance (at least 50 Gm ), plenty
of carbohydrate to 1vord hetosts (about 125 Gm ) and
adequate amounts of minerals and vitamins  The diet
can be made appetizing Wath a diet at ths level
planned by a dietitian who appreciates tastes as well
as food values pattents are often surprised at the
amounts of food they may eat

For patients whose optimum weight 1s over 150 1b,
1t may be wiser to use a 1,500 calory diet with 75 Gm
of protem  Such a diet 15 preferable for rapudly grow-
ing chuldren and for pregnant women There are some
pitients with stubborn obesity 1n spite of honest and
intelligent endeavor to follow the diet This 1s par-
ticularly a problem when exercise 1s imited For such

patients, 2 diet of approximately 900 calories 1s use
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Walk outdoors .. mules each day After four
days, increase the daily walk by adding miles
more each day until walkung miles each day

Increase the speed of walking gradually Keep a rec
ord of the weight weekly

ACCESSORY FACTORS IN WEIGHT REDUCTION

As accessory factors i a reduction diet program it
1s at ttmes 1mportant to use 1ron to combat mild sec
ondary anemia The diets reproduced here do not lead
to anemia but will not furnish therapeutsc amounts of
1ron The supply of fat soluble vitamins 1s difficult to
measure or predict In case of any doubt 1t would be
wise to prescribe along with a diet Iimted 1n fat the
use of a concentrate of vitamimns A and D, of which
one of the least expenstve 1s halibut liver oal The
calory value of the o1l can be ignored for this purpose
The water soluble vitamins are probably furnished in
adequate amounts by the diets They mav of course be
added 1f there 1s a therapeutic problem 1n addition to
obesity, or 1f there 1s any reason to question the ade
quacy of water-soluble vitamin content of the diet

The wisdom of thyroid therapy to accelerate the
loss of weight has been debated Certainly 1t 1s unwise
unless the patient can be supervised closely enough to
prevent development of thyrotoxic symptoms (See
Chapter 5 for further details } Basal metabolism tests,
careful observation of basal pulse rate and watch for
tremors sweating and nervous irritability must be
part of the clincal check imposed on any obese patient



240 ENDOCRINE THERAPY

of vegetables are mentioned, 1t 1s understood that afl
three portions may be taken of any one vegetable, 1f
two or three vegetables are available, one portion may
be served from each, to increase the variety Vegeta
bles should be served without cream sauce or butter
other than that histed sn the diet

Fruts should be fresh or those which are canned
without sugar No sugar should be added to fresh
fruits 1n cooking them

Vegetables and fruits may be taken as salads af de-
sired Vinegar or salad dressing made with mmneral
o1l may be used

Buttermulk may be used instead of sweet mulk 1f
preferred  Whole wheat bread 1s preferable to white
or rye bread, bran bread should not be used unless by
spectal direction  The bread may be toasted if desired
Sugar-free gelatin may be used, “D-Zerta® 1s such a
preparation In any meal, tea, coffec consomme or
broth contamming no fat may be used in any amount
desired

“Dinner’ and “supper” may be reversed and served
as “lunch” and “dinner’ if preferred If hunger s an-
noymg 1n mdmorning, afternoon or evenng, part of
any one of these meals may be eaten as a lunch at this
tume (and, of course, subtracted from the meals for
that day)

Water may be taken freely at all times, including
meals, provided 1t 18 not used to refresh the appetite
and thus increase the amount of food eaten  In other
words, chew the food and swallow 1t before drinking

Take some sort of exercise regularly each day
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Use of special exercses to reduce werght at spec
fied regions 1s at best a questionable procedure The
major problem with exercise 1s to increase the total
output of energy at the expense of the excess body
fat We are still 111 1ignorance of the factors control-
ling the localization of fat deposits 1n some types of
obesity, i which deposits about abdomen and thighs
are unsightly and disabling
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who 15 to be allowed the use of thyroid The dose will
have to be adjusted by trial and should start with
0065 Gm (1 gr) tablets of U S P thyrowd as a
maximum for the first six weeks In some pateents,
obesity 15 lost slowly except on the use of thyrox
with the diet, even though they have normal basal
metabolism and no other evidence of hypothy rordism
Such individuals seldom adhere ngidly to a limited
diet, and 1t 15 dufficult to draw any conclustons about
them Occasionally these patients may tolerate large
daily doses 01 03 t0 065 Gm (5-10gr)of U S P
thyroid daily It 15 usual to find that thyroid medica
tion 1s neffective 1 accomplishing weight reduction

The use of dimtropheno! should be discouraged with
firmness, since 1t has caused too many toxic mamfes
tations of varied types This drug does not belong n
the list for human therapy

Patients often need to be warned about the nos-
trums for obesity too easily avalable s retail drug
stores Some of these are wert Others are known to
contatn unstandardized amounts of thyrowd, which 1s
obviously unwise A sigmificant group contains sahne
purgatives These will mterfere with food absorption
but may lead to the cathartic habit or other damage to
the ntestinal tract The use of bath salts, 1f effective
i changing weight, does so by ehummation of water
through the skin This 15 so obviously a temporary
expedtent that 1ts futility should be apparent Some
reducing nostrums have been shown to contain the en
cysted ova of tapeworms which would serve to achieve
reduction by producing parasitism
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