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I, INTRODUCTION



Thomes Addison, connected with Guy's hospital, first
brought to light the @ssociation of constitutionzl symp-
toms with disease of the suprarenal glands, Iiis early
thoughts on this subject were communicated to the South
London Medical Society in I849, Gix years later (I1855)
he published his matured views with a report of eleven
cases, As Addison admits in his paper, "Cn the Constitu-
tional and lL.ocal Effects of Disease of the Suprarenzl
Capsules, " he accidently "stumhled" on the suprarenal syn
drome while trying to solve the etiology of “lIdiopathic
Anemia" now referved to as "Pernicious Anemia" or"Add-
isonian Anemia®, (I) It was the French physician, Armand
Trousseau (I80I-1867) who first proposed to coll the
suprarenal syndrome "Addison's disease",(2) It is inter-
esting to note that while the grezter number of the cases
of the disease are believed due to tuberculcsis of the
suprarenal glands &nd only rerely due to some other dis-
ease such as malignant tumor, syphilis, etc.,, Addison's
first report of eleven cases included somz of the rareties,

It is not possible to discover from the literature
thet this disease was known to the older physicians, o
descriptions are found which attest its definite recog-
nition and no early museum specimens illustrating disease
of the adrenals are known.(3) However, :zsranom (4) re-
produces the descripticn by a priest, in the sixteenth
century, of & ycung priest who died three years zfter the

onset of the first symptoms of his malady. The lay



description protrays "Addison's disease" perfectly , acc-
ording to iaranon,

Tre adrenals were overlooked in early autopsies and
were not vregarded with any special interest until the
stimulating effect of Addison's researches, In I837 Rayer
wrote that the study of the morbid changes of the supra-
renal capsules offered so little that was interesting,
that it might without detriment be neglected by petholo-
gists., (3)

In 1856, Brown-Sequard, stimulated by the work of
Addison, undertook extirpetion experiments to asscertain
the function of the suprarenals, and announced that these
glands were indispensable to life, (5) Tittle more than
this is known of the actual function of these glands at
the present time and most clinicians admit it is difficult
to improve on the description of the disease as given or-
iginally by the keen clinical observer, Thomas Addison,

T.ittle progress had been made in the treztment of
this disease from the time of its recognition by Addison,
until the isolation of the cortical hormone by Cwingle
and Pfiffner in 1930.(6) i{ince that time advances in
treatment nave taken place more rapidly and the future
‘locks hopeful.

In such a paper as this it seems logicel that some
space shculd he devoted to the consideration of the anat-
omy and physiology of the suvprarenzl glands which appear

to play 2 major role in the producticn c¢f tne clinicel



syndrome known as "Addison's disease", Following this,
the disease will be discussed under specific headings
with special reference being placed upon "progress in

treatment",



II, SUPRARENAL GLANDS.



I,
Developmental and Gross /n&atomy.

The suprarenal glend arises frcm two seporate end
distinct sources, The medulla zrises from the ectoderm
wnile the cortex has its origin from the mescderm, These
two pertions of the gland secondcerily unite te form =
single anatomical structure, but, in function, it continues
to behave as two separate and distinct glands, Yarly in
the development of the orgznism, the primordis cf the
glands project from the dorsal wall of the coelcm between
the mesentery and mesonephros, These glands are compara-
tively huge at the time of birth but scon after bhirth
they decrease in comparative size, The inner and middle
zones of the cortex undergo invecluticn while the thin
outer layer now begins to grow rapidly and differentiates
into the three permznent zones of the cortex.

The chromeffin cells of tne medulla heve tneir origin
from the celiac plexus of the sympathetic nervous system,
The suprarenal tissue contains a profuse meshwork of si-
nusoidal capillaries as is found to be true in most ¢f the
ductless glands, (7)

Grossly, these glands are found to lie in the pos-
terior porticn of the ebdcmen and avre located retroperi-
toneelly, They lie closely mttached, with thiick comective
tissue, to the superior pole of the ¥idney,. In shape they
zppear somewhat triengulzr and the left glend is slightly

larger than the rignt,
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They am=2asure,,on tne everage, from 5 to cm, in
length and somewhat less in widtn, “hey weigh, &s & Tule,
from I.5 to 2.9 grams. During the early months of fetal
life they zre huge in ccmpariscn to the xidneys, but this
proportion gradually changes until in the 2dult the kid-
neys greastly preponderate in size.(3)

The suprarenels are endowed with &2 very rich bhlcod
supply. Gome of the supplying arteries are of surprising-
ly 1l=zrge size and are derived from the acrta, inferior
phrenic end renal arteries, Thess arteries break up inte
smaller brenches just before entering the capsule of the
gland end become capillaries ag *they pass through the cor-
tex ending in the venous plexus of *the medulla, The blccd
is returned from the medullsary plexus by the suprzrenal
vein which emevrges from the hilum of the gland., The right
vein drains into the inferior vena cava while the left
draeins into the left renal vein.

The nerve supply of the gland is derived from the
celiac and rensl plexuses, The nerves are very numerous
and enter the lower and medial portion of the cspsule,
move across the cortex snd terminate around the cells of
the medulla,(8) The medulla is found to be very richly
supplied with nerves while the supply to the cortex is
quite sparse, According to Jeffe(5), the activity of the
chromaffin cells of the medulla are entirely controlled
by the nervous system while the cortex may continue to

function if deprived of its nerve supply.



There does not appear to be any embryoclcgicel con-
necticn between trne kidney and the odrenal bodies. This
is evidenced by the fact that it is usual tc find an ad-
renel body in its normal position in c&s=ss of ccngenital
azbscence of the ¥idney, This fact also indicates that
there is no pnysiologicel dependency between the two or-
ganse despite their close anstomical association. (3)

The finding of accessory suprerenal bodies in man is
not uncomuon, This is more commonly true in the newborn
than in the adult as the accessory glands undergo atrophy
and disappear with advancing age because they are physio-
logically unnecessary in the presence of properly func -

tioning main glands,



2.
Physioclogy.

‘e, today, ¥now very little more concerning the actus]
function of the suprarenal glands than did the workers of
Addison's time, The existences of these glands was first
noted by Tustachius in the sixteenth century, but modern
studies on their significance date from Addison's descrip-
tion, in 1855, of the cliniceal disorder which results from
destruction of these glands by disezse,

In 1856, Brown-Sequard (5), after experimentation
upon laboratory animals, announced that these glands were
indispensable to life because all his animale died within
8 few days after bilasteral suprarenalectomy. Ve cannot
deny that his conclusions were correct but we now know
that.he drew these conclusions on a false premise, as the
death of his animels so soon after removal of both adrensal
glands must have been due to scme cause other than adrend
insufficiency. Iiodern workers,using &2 more refined surgi-
cal technic, find that their most susceptible animals live
longer than those of Brown-Sequard.

A great amount of experimental work has been done
since the time of Brown-Sequard to determine the physio-
logical function of the adrensl glends. It is rather suw
prising after reviewing the literature, to find that our
present day knowledge is little more enlightening on this
subject than that of Brown-Sequard, Duckworth (3) summed

up the situation in 1895 by stating in substance, that



the adrensls were ductless glands and probably foerm & pert
of tne lymph system of the body but with actuel functicns
which £till rewain un¥nown. In I93I, Rowntree and tnell,
zs cited by ¥ipler {2) found that the ¥newledg= on this
subject wes no grecter then in I895, They stete, "Cur
exact knowledge of the physiclogy of the suprarenel glends
can be expressed in twe statements: the ccocrtex of the glsmd
is essentisl to life and the medulla of the gland, al-
though epperently not & vital organ, seérets & substance
which hes powerful pharmscodynzmic properties", Grollmsn
(I0) in 1939 plainly infers thet the actuel functicn of
these glends is still unknown while Green (II) in 1940
'speake of the function of the adrenal cortex as '"a mys-
tery".

Megulla.

It is known thet the medulls produces & specific
hormone, epinephrin, which is believed to he its most
importent function. It has been found that this hormone
is excreted whenever the splenchnic nerves are stimulated
and exerts ite chief effect upon the sympathetic nervous
syetem and organs which it innervetes., (I2) lowever the
true function of this hormone in the intact enimal has
not yet been determined with certainty as, according to
Grollman (I0), the medulls méy he removed without eny ep-
parent functional dissbility to the orgsnism. Stewart
(13) sleo is of the opinion that & complete suppression

of the output of epinephrin has no noticable i11 effects

10,



on the orgenism end that its suppression hes nothing to
do with the fatsl symptoms of adrenal insufficiency.
cortex.

Undoubtedly the cortex and medulla of the glend
work in close essocieticn but just what this sssocisticn
is we 8till do not know. Ve are, however, quite certain
that it is the cortical portion of the gland which is
essentisl to life and it appears for this resascn, thet
more of the recent work has been confined to this proticn
of the gland.,

Auld, cited by Duckworth (3), previous to 1895 was
of the opinion that one of the functions of the cortex
was to destroy & certain class of red corpuscles which he
believed was accomplished by meane of a ferment., This
theory, as yet, has not proven worthy of acceptance,

Stewart (I3) in 1924 proposed several theories as to
the function of the cortex. !e postuleted thet the cor-
tex might secret some subetance essentisl to health or
that it might produce some substznce which aids in elim-
inetion of toxic substances normelly produced in the bod
tissues, e cited the picture of profound intoxication
in animals dying of cortical deficiency &s support for
the latter contention., I!e warns egeinst the acceptance
of this belief, however, without more proef, by calling
to attention the fact that the thyroid and pancrees were
also thought to be detoxifiers before their real func-

tions were discovered,

II.



Britten ¢n. Silvat*e (I4) in IG32 etteapted te explein
the furcticn of tne cortex &g being thet of 2 vreguleteor
of cerhohydrate metabolism., They were of the opirion
thet it was chiefly concerned with the utilizaticn ond
storage of the cirbohydrate. llowever, in a more r~cent
article silvette (I5) stressed the importence of the
shift in the weter end chloride baelence thzt occurs in
adrenslectcomized animels,

Swingle gnd Pfiffner et sl (I6) from their experi-
ments on adrenzlectomized dogs, reported in 1933, were
nct impressed by any effects of cortical function upon
carbohydrate metebolism. They, in turn, express the
cpinion that perhaps the only function of the ccrtex wes
in the regulation &nd maintenance of the normsl circulea
ting velume of blcocod. They zttempt to show from their
experiments that all other %actors in adrensl insuffic-
iency &sre secondery to inability of msintensnce of the
blood velume, They felt thst the cortical hormone acted
g8 & mcbilizer of water end sclt of the tissues thus
meking it evailable for transfer to the blocd strezm and
in that menner aid in meintairning the bhlcod velume,

Hartmen and his associates (I7) 28 & result of their
experimental work were of the opinicn thet the certicel
nornone wesg clcsely relet=ad to the functicns of the mus-
cle and nerveocus tissue ©s well &s the kidneys and gecnsds.
They prophnesied thst other tissues would be fcund to be

just es directly concerned when investigeted. From this

I2.



they concluded thet the cortex will prcduce & general
tissue hormone,

In I9%23 it was found by Harrop and essocistes (I8)
thet the electrclyte structure of the blood plassme, in
adrenalectomized dogs, was indefinitely @ltered when in-
jections of cortical extractes were stopped. They found
this &lteration to progress parsallel with & hemoconcen-
tration and weight loss during the course of suprarenal
insﬁfficiency. The feaumption of injection of corticsal
extract brcught the electrolyte pattern of the blood
back to ite original form'parallelgd with a dilution of
the blood &nd gain in weight, Along with these factors
they also observed that withdrawal of cortical extract
bfought about sn immediste loss of sodium &nd chloride,
sccompained by their proper complement cf body water,
fhrough the kidney. They concluded that the cortical
hormone had some function in the regulation of sodium
&nd chloride metabolism &s well &8s water balance,

The results of the work of Silvette et 81 (I4) in
1934, on adrenslectomized cates failed to support the
circulatory th?ory proposed by Swinglq end &lso failed
to offer further support to the carbohydrate theory of
Britton &nd Silvette proposed in 1932,

Kendall, cited by Greene (II) found that sadrenal-
ectomized rats fed on cortin, excret &8s much as ten times
the amount of potessium in the urine, as those not fed.

Long and associates (I9) from their experiments

15.



on adrenalectomizead rets offered further evidence zgezinst
the carbohydrste thecry of RBritton and tilvette in 1940,
They fcund no drop in carbohydrate levels in adrenalectos
mized rets which were well fed and‘whose blood electre-
lyte pettern weas mainteined,

iiowell (2C) c&lls attenticn to the fact of the inte -
relationship between the cortex and the other ductless
glands, especislly the antericr lcbe of the pituitary and
the gonads., Atvrophy c¢f the adrenal cortex has been found
secondary to the removel of the enterior lobe of the pi-
tuitary.

It appears that today we must edmit, as did Browne
Sequard in 1866 and Duckworth in I895, that the true
function of the suprarensl glends is not s yet complete-

ly understood,

14,



I1I, ADDISON'S DISEASE
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It
of this
ing end
which I
uor &nd

scticn,

I,
Definition.
would be difficult to improve upon the definition
dimsesse us given by Addison in 1855, "The legd-
characteristic features of the morbid stete to
would direct attention are, anemia, generel leng-
debility, remarkable feebleness of the heert's

irritability of the atomech and & peculiar chenge

of color of the skin occurring in connecticn with the

diseased condition of the suprarenal capsule." And to

this we

might add todey, without intention to distract

from the above excellent definition, characterized by e

marked lowering of the systolic, diaestolic and pulse

pressures,

16,



2.
Incidence znd Ftiolcgy.
Incidence,

There zre about three hundred to fcur hundred céses
cf Addison's disezse reported &muselly in the registra-
ticn aree of the United Ctates, "he death rate is remark
ably constant, being ebcut C.4 per 100,000 of the popula=
tion. Snell (52) states that about one hundred and fifty -
five cases have been sncocuntered at the layo clinic in
the last twenty-twc yezrs, C(sler (2I) classes the disease
as rare.

It is &8 disease of middle 1ife occurring most common-
ly between the twentieth and fortieth year, However,
ceses have been reported in children. Biltorf in I92I
(22) reported a cese cf a child,age four,who was found at
autopsy to be suffering frog Addison's disease, The
youngest patient observed at Layo's clinic was thirteen
yezrs of age,

The disease occurs much more frequently in males
than femsles, according to Greenliows inquiries (23), the
reletive proportion is as II9 to 64, According to Snell
(24) about 2 to I.

It occurs in negroes but epparently not as coqmonly
as in the white rece, However, this mey be only apparent
rather than real as the pigmentetion is much harder to
identify in the cclored race. Guttman (25) states that

seven cases in negroes were reported from I9C0 to I929,

17.



Repcrts of the diseese in Jews are rare, but caeses nave
been reported ameng tne Japanese,

It is doubtful whether or not heredity pleys a sige-
nificant role, Proved cases in more thsn one member of »
femily ere exceedihgly rare, but there are sczttered re-
porte in the literature with more than one member of the
same family afflicted,

Greenlow (23) found that nine-tenth of the cases
occurred in the leboring clesses, The majority of cases
in females occur in hard working servants and poor marr-
ied wemen,

Etiology.

The immediate cause of the disease is rather definit-
ely agreed upon today. It is due to a deficient produc-
tion of the corticel hormone by the suprarenzl gland.
This deficiency may occur e&fter approximetely four-fifths
of the adrenal cortex has undergone destruction, (26)
Some of the older workers questioned disfunction of the
adrenal cortex as an etiological factor in the producticn
of this syndrome, It was GreenHow's (23) opinion that
the disease was due to e=nvolvement of the sympathetic
nerves and ganglia. by spresd of inflsmmeticn from psoas
and lumbar abscesses rather ihan & malfunction of the
&drenal gland, He did consider tuberculosis &s the mcst
important pathologicsl factor envolving the nerves,

A more debated question today is the underlying pathe

clogy giving rise to the cortical damesge thus causing an

18.



insufficient prcduction of the hormcne, It wes rvreported
in 1927 by Jaffe (9) that bilsteral tubevrcular lesions of
the adrensls were found in seventy-five perc=nt of the
ceses, Among other =2tioclogical agents were considered
eyphilis, hemorrhage, neoplesms and strophy.

Come workers fes]l theat an enlsvrgement of the thymus
gland is often associated with Lddison's disease and thus
coneider a definite relationship between Status Thymic-
olymphaticus and Addison's disease,

Guttmsn (25) reviewed 566 cases from the literature
in 1930, concerning the etiological factors envolved,

The following is & reproduction of his findings, in table
form.
I. Tuberculosis-Bilateral suprarenal envolvement. 69.72 7%
. Syphilise-=I ce88®, ., ......000iiuerennnn et cee.0.29 7%
AETOPNY= === COB®B. v veevrereereseonneonseneesslb 137

Amy10idOSiB--7 Casgaooc0..000-.000000‘0‘0.....0'0.1075%

2

3.

4,

5. Fatty degeneration--2 ceses.......c0veeeceeeeesa0.507

6. Neoplasms----5 cases....... R -2 3 A

7. VERSCULAT 1€0iOoNs-=-5 CBBEB,..ceseseeersceronnneseelsd

8., liiscellaneous lesicns Quch as trauma, pressure atrophy,

hypoplasis, undetermined nature--18 cases...........4,487
In &an analysis of thnirty recent ceses which were ex-

amined at sutopsy Snell (27) found atrophy of the adrenals

to be present bilasterelly in seventeen of the cases or

57 . This disegrees with Guttman's findings, but of

course the latter series is nuch smaller. ost workers,

19.



howaver, are in agree=aent thet s grert=r portion of the
ceses of Addison's disease are associeted with bilzteral
tuberculcsis of the suprerensl glands., liarrop et al (28)
fix the p=rcentage of this eticlcgy st bhetween saventy
and eighty percent but were of the opinion that only a
émall percentage of these cas=s show any evidence of tu-
berculosis elsewhere, They also concluded that evidence
4of tuberculosis elsgwhere in the body did not prove that
‘tuberculosis of the adrenals was the eticlogical segent of
the Addison's disease from which the patient may be suf-
fering.

An entirely different theory was set forth by Buhlo.
(2G) liie conceived the idea that fddison's disesse was
the result of & pesrticular form of chronic milisry tuber-
culosis, arising from a "peculisr condition of the blood,"
the cause of which is unknown. This theory has little to
support it,

Packard and essociates (30) felt that some types of
adrengl insufficiency might be on & nutritional basis.
They based this opinion upon the study of several cases
of suprarenal insufficiency which simulated fddison's
disease but lacked som= of the cardinal symptcas.

That atrophy of the cortical tissue is an important
etiological factor in some cases of Addiaon‘s.disease, is
a recognized fact. The cause of the atrophy is still an
unknown fact, Irenner (51) suggested in 1928 that it was

& necrosis of the cortical cells caused by the action of

20.



some un¥nown toxin upon them which is just ancther method
of stating that the cause of tne atrophy is still un*newn

Casas du= to some of the more vrare eticlcogicsl fac-
tors have been reportsd in the litersture., Bicknell (72)
reports a case of Addison's disesse presumebly due to mal-
ignent envolv=ment of the solar plexus, LHogoff (55) T e
ports a case which developed following & denerveticn of
the adrenel glands in &n attempt to benefit & diabetic
patient.

It is the opinion of scme of the English workers
thet pellagrs meay be closely associgted with the etiology
of Addison's dissase, They have shown that expsrimentally
produced pellsgra, in dogs, produces degenerative chaenges
in the adrenzl cortex similar to changes often found in
Addison's disease, Simpson (34) reported & case in I9Z%4
in which he folt pellagras and Addison's disease were
present simultanecusly., He is of the opinion that vits-
men deficiency might cause both pellagre and adrenal
insufficiency in the szme patient or that adrensl in-
sufficiency mi-ht occur in the course of pellagra as a
result of melnutrition or pellagra might occur in the
course of /fddison's disease as & result of the anorexia.

As is se=sn from the above we have learned of vsricus
factors which &re often essociated with the syndrome of
Addison's disease but as yet have no definite proof that
they are the cause of the syndroms. In the words of Boyd

(35) "we know as much of the cause of the disease os

21,



Addison did and no more,"
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3.
Lymptoms and signs,

Addison's original description, in I897, of the sym-
toms and signs of the disesse is 2 maesterpiece and upon
which it would be very difficnult tc improve, In his
paper "Cn the Constitutionel and Iocsl Fffects of Diseace
of the Suprar=nel capsules", he states, "The pztient, in
most of the csseg 1 have geen, has been observed gredually
to fall off in generel hezlth; he becomes lanquid and
weak, indisposed to either bodily or mentzl exertion; the
appetite is impaired or entirely lost; the whites of tne
eyes become pearly; the pulse small and feeble, or per-
haps somewhat large but excessively soft and compressible;
the body wastes, without however, presenting the dry and
shrivelled skin end extreme emaciation usually zttendant
on protracted malignant disesase; slight pain or uneasi-
ness is from time to time referred to the region cf the
stomach and there is occasionally actual vomiting 2nd it
is by no means uncommon for the patient to menifest in-
dications of disturbed cerebral circulation,"

Along with the above symptoms and signs Addison also
describes the pigmentation of the skin which he considsr-
ed so important and characteristic, "This discoloratiocn
prevades the whole surface of the body but is coamonly
most strongly manifest on the face, neck, superior ex-
tremities, penis and scrotum and in the flexures of the

axillae and around the navel," e describes the color &s

23.



varying frcam @ sacky, dingy sinsde to the deep brown cf =
mulatto,

Addison mekes no definite distinction vetween the
symptcms and signs fcund in the chronic stage of the dis-
eace and tnose fcound in the stace of crisis. .lowever,it
is impcrtant to besr in mind that tne symptoms observed
in the stage of crisis differ distinctly from thecse ob-
served in the chronic stage,

The symptoms of chronic adrenal insufficiency &arvre
often very vague and deceptive in their onset and pro-
gress, Cften the first symptom is nothing more than an
unusual fatiguability. This plus weakness, anorexia,
pigmentation of the skin and loss of weight are the most
common early symptoms. Hypotension of some degree is the
usual rule, An increased fondness of s=1t is not uncom-
mon. (37) GSevere neuralgic pains throughout the body are
complained of quite frequently. (38)

In the stzage of crisis the usual findings arve:
nauses and vomiting, merked weakness and prostration,
fever, often.pain in the epigastric, lumbar, dorsal or
precordial regions and occesionally diarrhea, Nervcus
symptoms such as irritability, mental wandering and poor
memory &re common., The abnormal findings in the blood
are accentuated, the reduction in the concentration of
serum sodium being the most marked but along with this
is usually found an incresse in potassium. There is a

marked hypotension and the inteneity of the pigmentation

24.



usuélly increcees, In Tuompsons {59) opinicn eny patient
with fddiscn's 1iseuse who develcopes nsusea sriculd bve
censidered tec be in & state of emergency.

inenia, in contreast to the emphasis placed on tnis
fecter, by fddiscn, hzs not b=2en found to be of ccmmen
occurrence by more recent workers, (28) ‘ccording te
iohler (38) the blood is found to remain unchang=d, in
s0 fer @s thne erytinrocytes are concerned, during the
cnronic stage and may be only slightly altered in the
stage of crisis, The leucocyte ccunt is ususlly normel
but Curschuan (I2) believes a merked lymphocytosis is not
uncommnon,

Losence of free hydrochloric acid in the stomach

and & marked reduction in total scidity are guite fre-

4]

quent findings in these patients. (I12). Kipler (9) be-
lieves hiccuﬁ is & very importont manifestation and should
not bhe overlookéd. It is often one of the fivrst signs of
an impending crisis,

The development of the pigmsntetion of the skin and
mucosea is usually found to parallel the other symptchs
and signs, However, &s observed by Curschman (I2) some
patients never develope this sign. This may be true in
very rere cases but from the ovinicns of others it ap-
pears that pigmentation in some degree and ext=nt will be
found if csrefully ssarched for. It mey occur only on
the mucosa of the mouth, the pastient escaving general-

ized pigmentation. Development of sreas of vitiligo,
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wnich stends out in merked contrast to the dark pigmented
skin, has been rvreported in some ceses, (3€)

Sergent's "white line" is considered hy some an im-
port&nt eign, (2%%) It is 2 line prcduced upcen the skin
ny drewing & blunt instrument across it firmly. It is &
broad wnite line wnich asppears slcocwly, remaincs several
minutes and then slowly disappecrs,

veX changes mry occur but are nct frequently found,
Dysmerncrrues not uncommonly occurs in women or exacerbe-
tions ¢of the symptoms of the syndrome m&y occur with the
inenstruel period. Concepticn is usually terminzted in
avborticn. In the male, loss of libido and potentia are

not uncommon findings. (26)
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4,
Clinical Course,

“he onset of the disesse is gradual, An imorirment
of geaeral heelth is to be ncted and the petient compleine
cf lenguor &nd debility., The order of symptomstic devel-
opment is not unifcrm end differe from nretient to patient,

Greeniow {2%) points cut thet t'cugh the essthenie,
the constituticnel symptoms generelly ¢nd the chenge of
ccler in the g¥in cre &ll progrecaive, yot the grect
peculisrity cf tnis dis=nse is the pervoxycmel mode of
progress, the zlternzte exacerbztions and vemission,” iie
pcints cut that the diséase may run a rapidly fatsl
course in the ycunger subjects.

Pigmenteztion may or mey not occur early in the‘
disease, In derk people it seldom sttracts zttenticn
early, in fair people it is more apt to appear earlier,
It may precede any merked chznge in general health by a
perio@ of from eight to sikteen months, Cn the other
hand, progressive asthenia, together with indications of
cardiec failure and gestric irritebility mey be the chief
symptoms long beforé pigmentetion appears. (3)

The duration of the disease varies, It is difficult
to determine the axact date cf onset hecause the early
symptcms may be mild end unnoticed, Lany ceses end fa;
tally in about éighteen months, others last for years,

The cohdition of the patient in crisis rapidly goes

from bad to worse and unless trestment is started at
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orice death is very likely to ensue. (39)

$nell (40) states that many persons wnom he and his
associates have observed, the terminal symptoms have
appeared suddenly while in others they are preceded by a
long slow decline, "The terminal ccnditicn hes been
likened to the flickering of 2 dying fleme, but the time
of death may be very stormy with convulsions and pronouno-

ed cerebral symptoms." Sudden death is not infrequent.
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Diagnosis.

The dirgnosis cf fddison's disea e 1g nct difficult
if 11 of the cardinel syaptoms &re »Hrecent, In & petient
who presents pigmentation of the skin or muccus membrsn=g
or beth; gives a history of genersl weakness and malisce
acccapanied by géstro-intcatinal disturbences the dizgnoe-
sis c¢f Addison's disesse must he sericusly ccnsidered.

In regerds to the diagnosis cf this syndreme /fddison
(2) in 1855 vemarked concerning one of his patients, "¥he
slow and insidious approach and prcgress of the censtitu-
tional loss cf strengtn, th=2 extreme feeblenecs of the
pulse, the cbsence of 211 evidence of any lesion suffic-
ient to account for the petients declining condition,
the loss of appetite, the uneasiness and irritability of
the stomach and the indications ¢f disturbed cerebral
circulztion wer= &2ll so strongly msrked end so exactly
correspondaed in ¥ind with whaet have been observed to
acconpany the most extensive disease of the cepsules,
thet coupled with the excess of dark pigm=ent in the inte-
gument, we did not hesitete to anticipete with much con-
fidence an extensive disezsed conditiocn of these orgens,"
(Suprerenal glands. )

Although in Addison's cpinion pigmentation of thne
skin and mucous membranes was the most relisble sign for
dizgnosis scme workers, both recent and early, are in-

clined to disegree witn him on this point, After an



snalysis of tnree hundred &#.:d Tifty caces Greeniow (27}
ceme to the conclusion that it was not the most ccncluse
ive sign., le gives a@s his resson for t=is cecnclusicn
that pigmentaticn frequently does hot develepe until late
in the disezse and thet similsr oismentaticn mey occur

in other disesses such as vagabonds disease, pityriesis
versicolor, syphilis, malerial poisoning etc. Franks (4]
egrees with this conclusion for the same reasons, Harrop
(28) however believes pigmentation is an indispensable
sign and if not present @& diagncsis of Addison's diseace
is questionable, ohler (2%8) does not consider pigmenta-
tion of the skin, without other symptoms and signs,
enough evidence for & dizgnosis cof the syndrome zs this
sign is too fregquently found in other conditions, It is
certain, however, that pigmentation in the presence of
other cardinal symptoms is of great aid in making a diag-
nosis of this disease with assurance.

There are some cherecteristics sbout the pig-
mentation in this disease which, if kept in mind, will
help to distinquish it from the pigmentation of other
disorders, liost frequently the pigmentation is the most
pronounced on the exposed parts cf the bhody. It usually
is diffuse but pressure pcints such &s bony prominences
are definitely darker then surrcunding srees of skin.

In the absence of & generalized pigmentation minute
freckles mey be noted on the neck and shoulders. If ob-

served the enus, genitalie, exillse, mipples and lips



mey show this derk dirty grayish hue even in the esbsence
of generelized pigmentaticn, The oral mucous membranes
mey be the only site of the pigmentation in some cases,
wilder (42) suggests seven factors, which will be
used &s & besis for discussion, that may be of aid or
were thought to be of aid at one time, in the diagnosis.
I, "Addison's syndrome &s expressed in his original des-
cription®. This has been discussed above,
2. "Calcificeétion of the adrensls-enegetive recsult means
nothing." The ground work for the use of roentgenoclogy
as a Qiagnostic &§id in Addison's disease was laid by
Camp and associates (4%). They found thet misinterprets
tions of the rvib shadows for celcification in the adre-
nals could be largely overcome by use of the oblique
position for roentgenographic studies, In a series of
twenty-three consecutive cases of Addison's disease,
they demonstrasted calcification of the adrensle, . Snell
(24) considers calcification of the asdrenals es almost
positive evidence of tuberculous envolvement &nd hence
as very important evidence in favor of & diegnosis of tle
disesase, However, the absence of this sign can not be
considered &8 evidence toc tule out the disgnosis &s it
is absent in many otherwise typicsal ceses,
3, "In crisls, assistance in disgnosis may be obtained
frem chemical exeminsetion of the bleocd. Findings of hign
values for non-protein nitrogen and potassium, and loﬁ

velues for chlorides, sodium and suger is very suggestive!



It has been only in comparatively recent yezrs that
workers have started using the laboratory to any gresat
extent as an aid to diagnoeis, but as yet, no completely
satisfactory test has been developed., :ilowever, some of
our present methods are found to be of aid in atypical
ceses, According to Dryerre (44), Baumann and Yurland
first appreciated, 1927, the corresponding fall in serum
sodium and the rise in serum potassium in adrenslectomiz-
ed cats, Toeb nade similar observaticns in cases of
Addison's disease in 1932, This work gave rise to the
idea that cases of adrenal insufficiency might be diag-
nosed from the finding of lowered concentrations of sod-
ium chloride and abnormalities in the urea concentretion
of the blood, but since that time it has been found that
frequently the blood composition and electrolyte pattern
are normal in czses of Addison's disease, Allot (45)
points out, however, that a "crisis" is often indicated
by changes in the blood chemistry especiglly by a rise
in potassium and uresa,

It was found by Zwemer and associates (46) thzt
the serum potassium rose more rapidly in adrenalectomized
cats than in normal cats when potassium wes administered,
From this finding they suggested thet casss of adrenal
insufficiency might be detacted by their intclerance to
potassium as evidenced by a rapid and gross rise of the
serum potessium., Dryerre (44) gave large amounts of

potassium to several patients with Addison's disease and
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found no consistent chenges in the serum potessium #l=-
though there appesred tc be & tendency for it to rise,
Creene et 21 (47) ran potessium tolerance curves on pe-
tients suffering from & veriety of diseezces, including
some ceves of Addison's diseese, This work did not indi-
cate & characterictic curve for serum potassium in petients
with Addison's disease, They concluded thet the tect
was not specific for adrenal corticsel insufficiency.
Nilson (48) confirmed the work of Zwemer.. He found

that & high level of blood uree, changes in the concen-
tration of blood suger, sodium, chloride and hematocrit
velues mey or may not accompany the symptoms of adrenal
insufficiency but the incresse of potassium was charec-
teristic, Talbot (49) reports & cese in which metabolic
studies showed & negetive sodium and chloride balance,

an increased concentration of serum protein, and decrezs-
ed concentration 6f toetal baseg, The symptoms regressed
for a period when the patient wes placed on & high sod-
ium intake, However at autopsy the adrenzl glands were
found toc be normél.

A marked rise in blood serum amylase ectivity in ad-
renalectomized dogs wae reported by Cope et al (50). They
were of the opinion that this was'the most sensitive
measurement in the blood of cortical insufficient dogs,
yet developed. It was found that & significently high
level of amylase activity is reached before any changes’

in the nitrogencus or electrolyte pattern of the blood



could be detected,
4, "Salt deprivetion test."

The use of & low salt diet as a diagnostic procedure
in doubtful cases of Addison's disezse wes first suggest-
ed by Harvrop &nd associetes (28) in 1933, This test
consists of placing the patient on a salt free diet &nd
observing him carefully for the development ¢f pronounc-
ed symptoms of Addison's disease. They repcrt from their
observations that petients with Addison's disesse showed
marked signs of relapse and marked fall in plasma sod-
lum and chloride within three or four dsys after being
placed on & selt free diet, while control cases showed
no abnormalities, either clinically or biochemically.
Kline (51I) confirms their work and azdds that & character-
istic elevetion of potassium and nitrogen in the plesma
eccompanies the lowering of the scdium and chloride,
Vinkler and Crankshew (52) found lcw serum chloride and
sodium in cases other then Addison's disease and hence
were of the opinion thet & lowering of the sodium and
chloride in patients on & sazlt free diet was not cher-
scteristic of Addison's disease alone, Wilder et 21 (532)
agree that the salt test is of value as a diagnostic aid
but they are of the opinion thaet the response is depend-
ent on the potasesium intake at the time of the sodium
chloride restriction rather than on the sbsence of the
salt,

There seems to be little doubt but that this test is
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of velue in the diagnosis of tnis syndrome but it must
elsc be remembered that its use is not entirely void of
sericus danger. It sisould not e underteken unless the
physician ie fully preper=d to treat & petient in crisis
gs it is quite common for & crisis to ve precipiteted by
this procedure, Ceveral ceaéces of sudden dezth heve been
reported fcllowing the uce of this tect es & disgnostic
procedure, one by Cervin et al (54) end encther by Iilien-
feld. (55)

5. "Injection of insulin has been proposed 2s ¢ dizgnos-
tic procedure but has not proven to be helpful."

It hes been found thet pstients suffering from cort-
ical insufficiency &are very sensitive to insulin but
there are too many other diseases in which the szme is
found to be true for this test to be of eny diagnostic
value,

6. Theraputic tests with cortin have been proposed."

Here egein the difficulty lies in the fact that
other conditions are benefited by its use &5 well as
patients suffering from Addiscn's disesse, Astheniz
entirely on & neurotic basis often respond remsrkably to
its use,

7. "The level of excreticn of chlorides and other elec-
trolytes in the urine are bhelieved by some to he of diag-
nostic aid."

The inability of & czse of Addison's diseese to con-

serve chlorides was noted by Anderson and Lyall (56)



in 1937, As a result of this observelicn they sugrested
that in tune ebsence ¢f dicbetes or renal disesce tne
finding or a chlcrine concentration in the urine of over
I20 mgm. percent when the plaesms concentrstion is below
the minim&l normel level c¢f 320 mgm. percent would be
strongly suggestive of Addison's disezse, However for this
test to be of meaning the chloride level of the plazsme
must be below normel, &8 finding not elways present in
Addison's diseese, Turther evidence sgezinst this sugges-
ticn is given by the reporting by Vinkler znd Crankshow
(52) of ceses with no edrensl insufficiency showing bic-
chemical figures wrich would srtisfy the g#hove criteris,
A new technic for the disgnosis of adrensl insuffic-
iency has been suggested by Cutler and co-workers. (57)
They feel it has ncne of the sabove disadvantages and the
results can he clearly and rapidly interpreted. The
test consists of giving the pétient 2 low sodium chloride
and high potassium diet for two and one half deys, /Lt
the end of tuis time ceses of Addiscn's diseese continue
to excret comperetively high amounts of sodium and chlor-
ine in the urine whereas in ncrmel individuals their is. 2
marked decrezse in excretion of these substances, The
authors suggest that 2 concentration of chlorine in ex-
cess of twe hundred and twenty-five milligrams percent
in the urine on the morning of the third day of the tect
is strongly sugegective of some abnermzlity of the corticsl

functicn., Tnis test wes carried cut by Dryerre {(44) on
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fourteen patients, four with Addison's disecse end cthers-
either healthy or suffering from some other disesse, lis
results tend tc confirm the work of Cutler,

The above considevetions indicate that progress is
heing meade toward laboratory tests of 2id in disgnosis of
Addison's diseacse but as yet no completely satisfectory

or reliesble test has been developed.



6.

dorbid Anetomy &€nd irathologicel Pnysiclogy.

It is now suite gernerelly sgreed thet the basis of
iddison's diseese is & supyressicn ¢f the functicn of
thg cortex of the adrenal glend oend thet the medullas hes
notriing to do with it.

In 1837 Reyer, quoting from Duckworth (3), wrote
that "the study of the morbid crnenges of the suprerencl
capsules offered so 1little that waes interesting that it
might, withcut detriment, he neglected by pethnclcogists
and thst it h&d not thrown any light upcn the function c¢f
these organs,"

In most of the cases vreported by Addison(36) there
wes extensive tuberculcus destructicn of both adrencls,
In one cese the lesgicn weas seccondery c&arcinome and in
gnother simple atrophy. He reports only one case in
which the lesion was unileatersl end this case presented
mild symptoms.

Virchow, who examined the suprarensls in & case of
/ddiscn's diseace for Franks (58) in 1882 gives this
descripticn, "The develcpment of the tubercular messes
begins in tis ccse, as is the rule in others, in the
medullary tissue, Cn meking a secticn thurough the supre-
renal cazpsule, we observe occesicnally in the middle of
the medullary yorticn the first stages of the development
in tue form of small gray nodules, These graduslly in-

cresse in size, become cesecus, amzlgsmete with one
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enotner and thereby produce the cesecus meeses, It not
infrequently occurs that this‘process ie bhut pertisl end
thet both internally and externslly some ncrmel tissue
remeins, "

“uckworth (3) states "of the esrlier crenges in trie
orgens in /fddiscn's disea:e we are quite ignorent end
must be content tc remein so." He gces on to describe
the appeerance of the suprarensls at post-mecrtem ond
cgrees with Virchow in the fact that the morbid process
starts in the medullsa and sprezds to enveclve the cortex,
destroying it in pert or in whole. He states thet the
caseocus degeneration may become s0 complete as tc scften
and liquefy intc creamy, puriform matter, A still lzter
staoge snows & process of #hscrpticn and shrinking which
results in smell puckered masses in which calcareous
material is deposited. [ chronic inflammetory process
simultenecusly envolves the investing fibrous tissue of
each orgen leading to & thickening ¢f the copsule and
adhnesions to adjscent orgens. Greeniow (23) agrees with
thig letter statement.

Dreschfeld (59) in I8E4 reports @& discussion by Dr.
Mequire in which he showed secticns of the suprarensl
capsule from & case of Addison's disescve, The cepsule
was enlarged and firm, consisting of & whitish transper-
ent stroma,rcontaining yellowish patches which he belleves
were the result of caseous degeneration.

In 1927, Jaffe (5) reports & still divided opinicn



in regard to the relative importance of the cortex and
medulla in the producticn of Addison's disease, Karak -
ascheff, according to Jaffe, affirms that cortical des-
truction is the important lesion, while Viesel considers
the degeneration or disappearance of the chnromzffin

cells as the essential lesion, ©£till others believed

the causative lesion might lie outside the glands entire-
1y &and be envolvement of the semilunsr genglion and solar
plexus, but Jaffe fa2lt that the lesion must be sought in
the suprarenals where the disturbance might be either a
gross pathologival destruction of the gland or merely a
physiological insufficiency.

Snell (24) in 1935 states that about eight percent
of cases of Addison's disease are associated with fibro-
caseous tuberculosis of the suprarensl glands and agrees
with Virchow that the lesion appears to start in the
medulla and extend peripnerally envolving the cortex, In
the other twenty percent he believes atrophy of the glands
is the most common pathology. This condition, the etiol-
ogy of wriich is not known, begins in the cortex, which
appears to collapse on tne medulla, occesionally leaving
a2 porticn cf the medullary tissue intact. C(rdinarily
the entire structure is destroyed, and a careful search
may be required to reveal any suprarenal tissue at asutop-
BY.

Boyd (35) in nis text book states in reference to

atrophy. "It is possible tnat the condition may be the
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result of toxic necrosis of the sdrensla., (n the other
aend, it may be that there has heen some degree of atrc-
phy frocm birth,"

Gravin ot 21 /54) report the microsccpic examination
of the suprarenal glands froa & cese ¢f Addison's disssse,
"he examinstion demonstrated the fellowing; no medulla
was present; extending threough out the central pertion of
the glend there was & band of acellular connective tissus;
the cortical cells did net snow the usuél rezulerity of
archiitecture, but were present in scattared foci or
nodules, Some of these nodules showed degenerated corti-
cel cells in which only shadows of the cellular structure
could be seen, In cther pleces the cells were etill
present but ther were swollen and suowed small dense
nuclei, There were other nodules which originally had
been corticel in situstion, These new consisted of che -
lesterol and cslcium. There was no evidence of tubercu-
losis,

The charactearistic blecod changes in experimental
supruar=nal insufficisncy, scceording to £llot (45), con-
zist of & fgll in the sodium and chlerine cocntent of the
serum, & rise in the potassium and megnesium , 2 reten-
tion of nitrogen (high blood urea and non-protein nitro-
gen) z2nd increased concentration of the blcocd. These
findings have been nctsd in rabbits, csts and dcgs after
supravrenzlectomny.

Lceb (60) noted blood changes similar to the above
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in untreated ceces of Addisen's disezse, . Harrcop and his

associates (28) also confirm these findings in untreated

Vipler (9) states, "It is ressonably well estab-
lished that the abncrmal behavior of the serum electro-
lytes is of fundamental significence in the patholcgical
paysiology of Addison's disea=e &nd that'this abnormality
in patients during periods of relapse or crisis is meni-
fested by a decreased concentration of the sodium and
chloride ions in the serum, a decreased concentration of
the titrable total base and an increase in the concentra-
ticn of the potassium ions, The values for calcium &nd
magnesium are increased or unchanged,"

Thorn et al (61) observed that a high proportion of
untreated patients with Addison's disease have & disturbe
ed carbohydrate metaboiism. This abnormslity appezsred to
them to be specific since it persisted despite the cor-
rection of the disturbeaence in electrolyte balsnce, plas-
ma volume and blood pressure by mezns of desoxycorticos-
t2arone acetate therapy.

Iewis et al (62) after experiments concluded that
the ability of adrenalectonized 2nimals tc convert three
carbon atom intermediate substences of carbohydrate and
protein metabolism to glucoee or glycogen is markedly
impaired,

Gilvette (I5) reports that the water contant of tne

muscle in cets progressively increeses after adrenel
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rencval while the chloride concentraticn in the tissue
fzlls, epestic water and cnlorides fcllew the szme
cecurse and setrum weiter and chlorides slowly though stesd-
ily fell.

Thompson (3G) reports that about two-thirds of his
patieante show a depression of the bessl metabolic rate
verying from -16% to -357., This rose to within normal
limits in most cases during intensive treatment with
cortical extracts but if treatment was not adequete the
depression of the basal metabolic rate tended tc persist,

The pigmentsation, due to an accumulation of melanin
in the skin and mucous msmbranes, has never bheen sstis-
factorily explzined. Boyd (35) states, "It seems that
melenin is formed in certain cells, melanoblastis, as the
result of an interaction between a specific ferment in
these cells and a colorless chromogenic mcther substance,
melanogen, wiich the cells take up from the blood, In-
creased pigmentation may be due tc &n incresse in the
ferment, owing to cellular activity 28 in the melanomata,

or to an increase in melanogen, "
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7.
Prognosis.,

The »regnoeosis of this wmelady, with our newsr feorms
of thnerapy is somewnet luproved todey in comperiscn to
the progncesis &t the time the disesse wes [irst described
by fddison. lowsver we still must ceonsider tne pregnesis
ag extremely grave and meke predicticons regerding the
life of the unfortunete individuel with extrem= czution,

Lddiscn {2) felt that the disezue wes irremediable,
Yeers leter, Duckxwortih (5) felt thet "cures® for the
disesse were out of the guestion and only temporery im-
provement cculd be hoped fer., /48 late zs 1929 the prog-
nosis in & tyoicel cese was still ceonsidered &g very une
favorable (I2) and reperted cures were, by many workers,
considered as incorrect diagncesis, 4Llthough todey. we
still must ccnsider thie prognosis in *the typierl cese as
unfavorable, we cen justifisbly give & better prognosis
for moreidity #nd cen g=n=rally give hopes of prclonged
1life but &s yet we can offer no "cures".

In the opinion of some workers the prognesis appenrs
to be better in ceses in which pigmentetion is the first
predominete symptem than in theose cases in which weaknegs
eglcne or weakness ond pilgmantetion cccur gimulten~cusly
es the initirl Lvedoninst= syupton., (27)

The trestment of crisis is uuch xnore successful te-
dey than it wes =2ven ten yerrs 2go and the protisnt nes 2z

much better chance of surviving & relapse snd in this
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menner tne 1ife of tne patient can ©te srclenged even
though it is impossible to resteore nim to full effici=ncy
Snell '27) end wilder (63) agree thet present day treat-
ment is not satisfectory bhut feel that the reduction in
merbidity alone makes it well worth winile end also makes |
possible & much better progncesis in cese of surgicsl
energencies or ccmpliceticns in *h=se pztients,

In 2ttempting to arrive at & prognosis cof the indi-
vidual case we must evaluate the petient,zs & whole, very
carefully. ‘The history of the csce, the general condi-
tion of the patient, the laboratory findings, the immed-
iate response to treatment zand the ecconomic situaticn of
the patient must all be taken into consideraticon crre-
fully. As an indication for & greve prognosis, we must
consider the development of collapse, extreme asthenis,
lowered temperature, protracted vomiting, loss of weignt,
marked drop of sodium level in the plesma, marked hypo-
tensicn, pcor response to cdequate trestment and the
presence of zctive tuberculosis, (26).

Fven though the prognosis is not yet as bright for
this malady as we should like to see, we heve grcunds
for an optimistic outlook tecdey. Cnly & fow yezars zgo
petients rarely lived longer then four years hut with
sdequate therapy today 1life has een preclonged bheyond

such & length of time. (39)



“he trestment of Sadison's “igerge nNine unierzcone
sone retier vediczsl chenges in tne lest twelve yesrs with
tne introduction of 2n active corticsl her.cne, znd more
recently @ syntietic ncrizone, &nd the reccanition of tre
impcrtance cr salt, In the ecrly deys there was nc spec-
ific plan of treztment #nd the results were almest uni-
formly bad. ‘fddison used symotomatic trestment entirely
on .is patients, of course with only mesger succers but
we today must not forget cereful rnd complete symptoma-
tic treatment s3long with our more or less specific form
of treatment if we desire tc obtain the best possible
results, It hes alsc been found that a peatient in crisis
requires & different and more concentrated type of treat
ment than the petient in the cinrcnic stesge of the dis -
esse,

Addison (1) reported & case which was treated for
two months witn Lyn. ¥erri Iodide, drehms i ter die; and
2 middle diet. He left the hospital somewhat improved
but the dingy snoky discoloration of his skin vremsined
unchsnged. J/owever soon &fter his dismissal from the
hospital he became wezker, developed an acute pervricardi-
tis and pulmonic inflammetion end died,

The only tr=sstment which Lverbeck (64) mentions in
his moncgraph vwritt=n in 186G, for fddison's disease, is

thet which is hest suited tc support the enervated powers
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times,

i, Cver feztigue is especielly to be gusarded sgeinst,
j. For nsuses, retching, hiccup and gqualms, the use of
nitroglycerine is recomme=nded.

Duckworth alsc repcrts thet lLessrs. Tillows, “rancis
and Butler prepiered +n extract of the zdrensl bhodies in
the form of & tincture which caused a marked vise in the
blood pressure and caused & powerful contraction of the
arteries when injected into the veins cf dogs. Dr.
Cliver believed this extrect wculd be found of service iIn
Addison's disease,

Sir T. Greinger Stewert, according to Duckworth,
employed feeding adrensl bodies to a patient with fddi-
son's diseacse but without benefits,

According to the literzture the first attempts to
make use of organotnerepy in the trestment began zlcng
about I895., Kinnicutt (65) in 1897 reports on forty-
eight cos=s of Addison's dissec2 he collec*ed from the
litereture, trezted with suprsrenal preparzticns by
mcuth, He reports the fellowing results.

6 cases reported as cured or prscticslly well,

N
n)

" " " improved.

—
(0]

*  uniaprcved.

N

" " " symptoms rggreveted,
ffter this report, he recomnends the therapstic use of a
drily dossge equivalent to forty-five grains of the

fresh gland.

48,



Johineton (64) in IYCC revorts & cre> of /fddisen's
diseese wnich he trested with sunrerensl extrict plus
rest, full di=t #nd strychnine sulfete uwycn which reg-
ime the patient steadily iaproved #nd stated he felt
perfectly well efter five montas of such therapy.

tdems (67) in I903 reports con %7 cas=s of Addison's
disease treated by orgenotherepy by one means or anotuey
including glandular transplants, glendular extracts,
rece capsules, fresh whole suprarenzl glands etc. The
results were of @ veried nature. Come seemed tc receive
benefits, others ncne zt 211, The author gquestioned the
diagnesis of those coses which seemed to derive perme-
nent relief and on the whole did not feel that organo-
therapy as yet had much to offer in true cases of the
disease,

In 1920 the use of epinephrin in the treatment of
fddison's disezse wes in vogue, Dr. iiurhedd was treat-
ed et the iusyo Clinic in I920 witn epinephrin and from
thiis arose the famcus, 8o called, ..iurhesd treatment
(II1)., This treatment consisted of giving epinephrin
solution to tine point of toxicity, in as meny weys &8s
possible ccmbined with rest and 2 few veriations in diet,
nell of tne Layo Clinic in 192G wee still ¢f the opinion
tnaet trnis treatment was the best advocated up te thet
time,

In 1927, Jaffe (5) discussed the use of trensplente

tion of adrenal tissue ¢ & theraputic measure 2gainst

EeS
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Addiscn's disease, [e felt that the r=econ fer feilure
by this metncd of treatment thus fer wes due to the poor
cperative technic and inebility to obtzin "a take" of
the transplent, ie belisved that if successful trans-
plents cculd be cccomplished scae f=aw peti=nts would &t
leest obteain palliistive reli=f,

The szme yeer, 1927, Rogeff and Stewert (68) inject-
ed, into the veins of suprarenelectcmized dogs, extrscts,
made from fresh dog &drensls with nin-tenths percent salt
solution end glycerine, They felt thet this extrsct in
scme wey prolonged the 1ife of these dogs hut they were
nct cecnvinced that it was due %tc¢ & hcrmonevcontained in
thie extruzct,

Curschmen (I2) in 1929 steztes in his.hcok, "Trert-
nent so far hes accbmplished little or nothing. There is
et present no eoffective substitution therrpy #nd fresh
sheep glends whether given by the mcuth or subcutaneous-
ly or intrevencusly hsve been of no availl! He ccntinues
"There is therefore herdly ever anyti:ing to be done ex-
cept to trest the peins in the abdcmen, limbs e#nd beck
and trie achlorhydrie, vomiting ¢nd disrrhea,"

Probably the grestest single advence in the trest-
ment of tnis discase thus far, was mede in I93C when
Cwingle end Pfiffner (€) announced the prepareticn of an
aquecus extract of the suprerenel cortex wihich would
meintain the life of bilaterally suprarenalectomized

cets indefinitely.



Rowntree end Greene (6G) in I7%2C were attending e
petient with £dcéison's disesce whc was in ¢ s*zte cof
complete ccllapse 2nd wnese cutlock with crdingry trest-
ment looked quite hopa2less., /s & lagt resort they asked
Swingle end Pfiffner for & supply of their corticel ex-
trect wiiich thney received and sterted giving deily doses
of two hundred cubic centimeters subcuteénecusly with
merked results, Within trnirty-six hcure the prtient's
appetite &nd strength were merkedly improved. Their
supply of extract was limited and they were forced to
put the petiernt beck on the Miurhead regime, He did
well for several weeks but graduslly failed &nd sgein
went intc ccllzpse., A new supply of the extract was re-
ceived snd sgein faverable results were obtained.

A short time later, Rowntree gnd Greene had the op-
porturiity to try this extrsct on three other cases,
Results in two of the csses ware compsrable to those
above but the third case showed no striking imprevement,
however this petient wes not censidered in serious condi-
tion when treatment was started. These r=sults convinc-
ed Rowntree and Creene of the efficacy of this corticsl
extrect. They ncticed no remarkable change in the blocd
pressure but the disappesrsnce of enorexia, incressze cf
appetite to & point of hunger,,the gsin in weight znd the
definite feeling of incressed strength and well bheing
were striking,

In IG31, Rowntree et &l (70) outline factors which



qauet be trken into considevreticn

rtddison's disease,

&, The

ment.

b, The naturszl courcse c¢f the
c, The generel care of the
d. The

e, The results of specific

In another srticle in
eutnors report tone results
by the use c¢f the cortic:cl

statement,

"The Tesults shocwed thst this

in the treztment of

nature of the underlying diseccse znd its trest-

discase,

patient,

treatment of symptoms znd complicaticns,

organotherapy,

the seme yezr (7I) these

of trertment ¢f twenty ccses
They mzke this

rhiormeone,

extrect is

strikingly effective in thecse cacreg of 2ddiscn's disesce

end is l1ife saving in some,

"  They ccntinue, "The respon-

se of the mejority ¢f these patients to trectment has

~been striking. The nausesa

gppetite redppesrs. There

e ves

The pigmenteticn decy

sense of botn phnysicel &nc

In 1932, iartiwen et ¢

ed withh cortin,

Addiscn's diseese end the other four present

vere espects c¢f the syndrome.

evidence nad bheen advenced

triree cecsep represented ©

rnd vemiting stop and the
ie gain in weight and strength,

~
¢

regein

4]

end the patient
mantsel vigor =nd well bheing, "

{72) report ceven cec

They felt thet conclusive

toc indicete the value &nd

sffectiveness of this suprerenal extrzct in elleviesting

the

symptcems of Addison's diseace,

However, in 1933, liarrop and assccistes (28) make

S



trids stetenspt, Mue believe dhst the ¢linicsl volue of
injecticns of the cortice} horwmone ey ¢ routine trertgent

dutring tine reaissicns of 2dédiscen's disesse hes not heen

[44]
ny
ct
[

isfecteorily demcnstrated, " They were of the opinicn
however, thtt ite use during reaolssicn would nct heve

fny untowerd or teoxic effect on the vpetient, Tray vere

zlso definitely of the opinicon thet the =xtrect hed no

£

[
X

effect on thne nypotensicn or plgmentstion., They ceonclud-
ed that thne cunisf velue of thez éxtrvoet woae in the treste
ment of crisis,

Creene et el (72) in this sfme veer Teperts @ cese

cf fddizen's disezrcs who wes meintained in feir cenditicn

by the use ¢f corticzl hormone a&nd then was necesserily

subjected tc &2 mejor surgicsl procedure which w&s success -

¢4}

ful end tne patient survived. /s far s these zuthors
cculd determine, from therliteratufe, this wes the first
succeesful mejcr opersticn pefforﬁed cn & petient with
tddison's diseece,

znd Harrop &nd essgocietes {(2€) in this

——

Tosb (74
seme yeer both suggested the uee of s&lt by mouth or nhye
siologicsl seline solution end dextrose secluticn intrs-
venously in the treztument of scute relapse,

onell (27) in 1934 states; "On the recis of cbser-
veticns it is now believed thet cne cof the principal
functicns of the suprersncl corticel hkermone is tc maine
tain & normel distrivutiocn of electrclytes within the

crgenism &nd, specifically to retain sodium chleride
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& thneraputic #gent in crivis 2s 1s the ccecrticel horrnene,
He emphnaésizes the fact thot often during the chronic

getege ¢f the diseasethe compesition ¢f the bleood and

‘D

electrolyte pettern ave mithin ncrmel limits end in such
ceseg corticsl hneormone sopeervs to exert ne striving
clinicel effect., e is not ¢f the copinicn thet hecouse
¢f the sheve fecte, the corticel =xtract sheould be cone
sicered ¢f no velue in stetes of remissicon nor sheuld it
be withneld until tne petient goes into a stete ¢f cricis
end until there is definite evid=snce ¢f hemocconcentration
and loss of sodiuwm culeoride, He ig in cgreement with
ierroy et g1 (28) thet tiue normens exevrts its moot morked

£
-

oy

f=ct in crisis.

aef'icizncy cf itne enteriocr lobe c¢f the pituitery body
mey be & fector in the prcducticn of the /fddison's syn-
drome, ‘e reports twe ceses 1n which use ¢f zn ~xtract

¢f zntericr lone of the pituitery seemed to meske the

(]

patients legs sensitive to deprivetion of scdium chleride,

rr

s & result of thess two cesos he sugrerted thet sntervricr
lobhe pituitary extrzct msy be employed with adventege in
treztment of tunis disece= 8g 8 supplemsnt te certin,

;35 sums up the lmpertent feetures in

,

tre treztment of fddison's discscee 2o follows:

C

&, The firct is to maintein en edequate supply of sodium

.
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salte end {luids,

h., The second is to supply the misging corticel hormene,
fllers &nd associestes (79) in 192% confirmed the
results of Herrop et &) thut cdrenalectemized deogs cennot
be meinteined with sodium chlcride 2lone tut crsn be mein-

tained with the simulternecus edministration of sodium
chloride end sodium bicarboenate or better sodium citrote
for sn indefinite pericd but Harrop states, “It is only
by the edministretion of both extract and s2lt in nermsl
emocunts thast entirely normzl plasme electrclyte levels
may be susteined in the totally adreneglectomized dbg."
Allers, nowever, went & step fertner and showed thst by
ueging 8 diet low in potassium 2nd giving sodium chloride
&nd socdium citrate simulteneously he could not only mein-
tain suprarenalectomized dogs indefinitely but in sdditicen
melianteined entirely ncormel plasme electrolyte lavels. REY
ealsc showad tnet dogs meintaéined in such & manner could
quic¥ly be thirown intc & grave stzte by increasing the
potascium intake,
v'ilder &nd “endes1ll et &l (53) made cbserveticns on

patients with /ddiscn's disease regarding their sensitiv-

ity to addition of potacsium to their diet, They report
ed this work in 1937, From tnis investigaticn the suthcw
drew the following conclusions:

I. The potessium content of the diet of patisnts with
Lddison's disease affects the ccurse of the disease and

th= development cf the symptcms of crisis,

N
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2. I/n intake ¢f pctassiuxz not grester then four grems &
dey, &n &aucunt compereble tc tnet conteined in & ncrmel
diet, may oromote thne excreticn of sodium end cnleride
whevreny cignificent lcsses of scdium #nd chleride cccur
#nd symptoms cf crisis ar= precipitsted,

3, If the inteke of potassium is restricted to shout 1.6
grams & dey the requirement of scdium #nd chlcride is
materislly dimirnisned &nd it becomes possible, althcugh
not necesserily desirable, to megintein patients with
smeller doses of sodium salte then ere otherwise needed
end without injections of extract of the zdrenzl cortex,.
They summarize by stating, "Optimum theraputic results
demend nct only rectricticn of potassium but optimsl ra-
ther then minimel doses of sodium selts and when possiblyg
and certainly in emergerncies, injecticns of &n active
extract of adrenal cortex."

In tnis seme year, Goldzieler (76) egein brought up
tne questicn s to the velue of transplentetion of cecrti-
cal tissue., Ie reports @ cese in which trensplenteticn
wes successfully accomplished. "he patient died nine
months leéter end autopsy showed his own adrenals very
sm&ll but the traneplents were fcocund in gocd cenditicn
end so far &as cen bhe determined by histology were cepeble
of functioning. The pertient spparently wes benefited by
tne precedure as evidenced by & rise in the blcod pros-
sure, increased physical strengtn, improcved appetite &snd

feeling of well being, gein of weight and loss cf
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vigmertaticn, The sutiicr stetes, "Thus traénsplentzticn

Pl

seems to be & preomising procedure in the treztment of

4

fddiscn's disesse and night, under improved conditicns,
appreecn & reel cure,

“acausne of the dissdvantsges occasicned by the fre.
quent suovcutan=zcus injecticns of zdrensl ccerticel extract
in pstients with sdvenced /ddiscen's disesse, Thorne and
essccistes (77) mede some studies with = concentrated ed-
renal corticel extract preserved in glycercl administered
crally tc bilstesrslly sdrenelectomized dogs &nd five
patisnts with Addiaon;s diseese, They published the re-
sults of the work in 1938, They found thet substituticn
cf oral extract rvesulted in a meintenence of sodium &nd
chlorice bslence body weight, blocod pressure and serum
electrolyte concentraticn. Vithdrawsl of the oral ex-
trect wes #ttended by &n opposite set of findings. They
found the orsal extract requirement to meintain zdrenalec-
tomized dogs &nd petients with fddison's disease to be
twec or three times thet of the injected extract.,

In 1927, Stiger and Heichstein, according to Firor

(78) snnounced the synthesis of & stercid compcund cap-
zble of preventing death from edrenal insufficiency.
This crystelline compound wes descxycorticostercne., Cne
yegr later Reichstein and Von Fuw isolzted this s=me sub-
stance from Beef adrenel glonds thus proving its natural
cccurrence,

Gimpson (79) in 1928 repcrted the use of
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descxyccrticosterone acetete in the treatment of two pe-
tients with £Zddison's disease and found it to yroduce zn
effect quelitatively eimiler to thet cf adrenal corvrtex
extrect,

Thorn (&C) in en editorial sppescring in the ennals
of internal medicine in I939 remarks that the synthesis
of desccycorticosterone acetste merks & new step in the
study of the hormone ¢f the sdrenzl ceortex &nd in the
trectment of patients with Addison's diseese, He states
further, ﬁIt is tc be noted that whereas aqueous extracts
of edrenal cortex can be given in almost unlimited quenti-
ties with no apperent untoward resction the merked sodium
chloride retaining property of desocycoerticostercne
.acetate permits the development of edeme and hypertensicn
when administered in excess perticulsrly when added éod-
ium chloride fherapy is given simultanecusly,

In 19%7 Dear.esly snd Parkes (8I) reported that sub-
cuteneous implantetion of pellets of estrogehs and andro-
gens produced & prolongation of hormonal effect &nd pro-
vided an efficient eﬁd convenient method of administering
sex hormones. Thorn and nis co-workers (82) utilizing tte
technic of Deanesly #nd Psrkes, étudied the effect of
subcutanecusly implented pellets of desoxycorticosterone
scetzte in bilaterally adrenalectomized animals and six
patients with Addison's disease and reported their results
in 1939, They observed thet &drenalectomized dogs could

be meintained in excellent conditicn by this form of



trectment, fThe herd censistency of thne pellets and tne
slight weter solubility of the compound resulted in =

slow raete of ebscrpticn end hence prelonged the &cticn c¢f
the hermone, They stazte that the number of pellets re-
quired for meintenance could be predicted rather sccurste-
ly from the deily requirement of hormcne in oil,

The sdventages which resulted from experiments with
implentation of pellets of synthetic hormone in dogs
prompted these workers tc invectigate the use cf this
methiods in patients with Addison's diseese., In this re-
port, Thorn et &1 (83) selected six patients with fddiscnd
disease for trecstment with pellet implentation., Iicne of
these petients could be meintained in good condition by
means of sodium chloride therapy alone. These six patients
were provided with a diet of constent minersl intake, Th=
daily requirement of hormone was determined by daily in-
jecticns of desoxycorticosterone in oil, The meintenance
of optimum body weight, normzl blood pressure, normal
plesma veclume, positive sodium and chloride balsnce &nd
norm&l concentration of plesme electrolytes were consid-
ered as evidence of adequate treatment. They found that
one pellet of one hundred to one hundred and fifty milli-
grems gave & Qaily effect equivelent to five-tenth milli-
grams of hormone in oil injected subcutaneously. They
also observed that the hormone vrequirement of the patient
did not seem to modify the rate of absorption of the

pellets,
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from Ynls Inveostisstion they Tound thet thece oiyw
poetientes trect=2d by iuaplenteticn ¢f pellets produced v
sults similer te those cntedined hy deily intramusculer
ingecticas of desoxyccorticosterane scetcte in cil i,-~,, =2
peeitive ccodium ond chleride bhelance, &1 increocs in *re
plesme velume, & gein in bedy weight, op incresse in Hleod

T ¢ snd & return to normal activity. They conclude

m

Ps

ssu

e

thiet pellet ilaplents of crystelline hcermene eppesr to v
the most efficecicus cnd sconciicel metncd cveilable for
eduinistering adrensl corticel hormone,

wivor (78) reports seventeen ceses of Addisen's dis-
esse trected by implantaticon of pellsts of synthietic hor-
mone subcutenecusly., The results of hig sevries &re os
follows: all but twe have returned to full ectivity snd
aTe worxing @s strenously a&s thney did before the cnset cf
their illness, XYvery patient has geined weisht and im-
nrovement in both disstclic and systolic blocod pre=ssure
nes been uniform. Some of the pstients heve sanown de-
cresse in pigmentaticn but none of them has lost all the
pigmentation. Lowever, Firor scunds & word of warning
concerning the use of descxycorticostevcone pellets, lle
states, "Since the rate of asbsorpticen depends upon tihne ccn
sistency and surface ares of the pellets, one can easily

imegine thst improperly prepared pellets might crumble,

This accident would result in & rapid @bsorption of large
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Camounts of the pot=nt rormone with digsastreus resulte

e ned on#® such ce#ce celled to hiwg cttenticn, The pa-
tient's bloocd pressure roese to above two hundred &nd therse
were signs of im.ending cerdiec fsilurs, This requir-4d
remcvel ¢of west ¢f the pellets, In severel other coonsn,
Firor hes renoved scme ¢f the usllets becausne the vats of
sbsorpticn has sppesrred to be too ropid,

Joenlig (84) reports & carxe trected by implenteticn of
pellets of descxycorticosterone ascetate with merked gen-
erel lmpreoveument, gein in weight #nd substéntisl incrsessce
in blood pressure wnich has been meintained ovsr & perind
cf five months,

Ferrebee et &l (85) sound & note of pessimism in
regerds tc this type of treatment, lHe stetes, "The
trectment of Addison's disegse nas been significantly
furthered by the intrcduction cof synthetic desoxycortic-
osterone egters, Nevertheleegs many patients with this
treatment heve not recovered full strength, others heve
developed severe hypoglycemis and scme have died suddenly,
perhaps without sdequats expleneticn for their demise, "

iie cites the work of Ingle (86) whe hse snown thet
the work capacity of e2drenalectomized reats treated with
descxycorticosterone &cetste ig fer less then thet cf
animals receiving snother stercid of the adrensl cortex
nzmely corticosterone, long end nis co-workers (1Y) nave
alsc presented strong evidence favering the view thet

corticosterone end dehydrocorticostercne s well as
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corticsl eatrect Lrve & owuch grectoy =Tfect upcen the ¢

onydrete metiiclisn of drerslectonized rote then deec
descxycorticostercne,

Yor these rTeasonsg, errepee apd fereclates thought it
gireble tc coamprvre the effecte of d=soxvecrticosterons

)
#cetite, corvrticosterons and corticel extrsct upcn the
electrolyte ¢nd wet=r metsholism, crzrhehydrate metobelien,
protein meterneclism, &nd #lso upon the civculsticn eof 2
petient with fddiscn's disesse, FProm thelir ctudy they cr-
tained the follewilng results:

I. All three preparsztions hed scas =2ffect upcn the oxct»=-
ticn of scdium &nd potagsium szlts, mest merked in the
case of desoxycorticosteron=e,

2. lone ¢f these prepervrstions hed demonstrable effects
upon protein metebelism s messured by nitrogen excreticn.

~

3. The effects of corticosterone end corticel extract
upon the cerbohydrate metebolism, over the time sdminis-
tered in this study were not o¢f z megnitude sufficient *e

pe ¢f przcticel velue in the /fddisonisn pastient reguleted

te,

®

with desocxycorticosterone scet
“he subj=ct of the study, wno wags generslly reoeserved
in his sppraisel of tneraputic efferts, veluntered &t the
conclusion ¢f trne edministreticn of large doses ¢f corti-
cel extract that "thst gtuff{" mede him feel stronger then
he had felt 2t ¢ny time since tune conset ¢f the illness,
If this investigation is to be used in the evalusticn of

the =ffectivensgs of desoxycorticostercone it must be



renambered thet this report wes for conly one patient,

Soffer et al (87) report their Tesults in tresting
five patients suffering fron Addison's disesase with de-
scxycorticosterone acetate intranuscularly and four of
which received pellet implantation later., Their results
were favorable and gquite comparable to those of Firor,
2bove, e &2lso scunde 2 werd of warning anout the dangewm
of the implaentation of pnellets, namely the development of
hypertension, =deme and cardiac failure. In three of
their four patients they were required to remove scme cf
the pellats because of the development of hypertensiocon,
They concluda thst pellets are more economical to use thean
injections but that their use requires a auch closer clin
ical observation of the patient for develoopnent of compli-
cations,

inderson and associztes (88) state that sdministra-
tion of desoxycorticostercus in pellets under the skin is
& precarious practice since thers is no way of controlling
the dosege, (n the other hand, she feels that adninistra-
tion by the subcutaneous or intramuscular route is too
inconvenient and expensive. These wcrkers found that de-
soxycorticosterone acetates dissolved in propylene glycol
sdninstered by drops under the tongue was as effective in
the six cases they studied as it was when injﬁctedlsubcu-
tenecusly or intremuscularly. The dose wzs adjust=d to
the needs of the patient and given in dsily divided doses.

They vreport &1l six patients thus treated to be in
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excellent condition and carrying on their usual occupzs-
tions for a period of six weeks to eight weeks of such
therapy.

This type= of therapy if future work confirms the
above findings, wculd certainly appesr to be desirable, 2at
least so far as the convenience and comfort of the patient
£equiring treatinent are concerned. The cost of therapy
wnich requires use of the corticesl hormone, regerdless of
in what form it is sadministered, is still ektremely ex-
pensive and almost prohibitive in many cases,

The present status of treatment may bhe summed up
briefly as follows:

In the chronic stage of the disezse,

I, Treat the underlying disease as far as possible,

.2. Supply & high caloric diet, low in potassium,
high is sodium chloride plus additional sodium chloride
if deemed necessary.

3, Daily supply of the cortical hormone, present
evidence seems to favor desoxycorticosterone acetate ad-
ministered by one or another method,

In crisis,

I. Intravencus administration of sodium chloride and
sodium bicarbonste or sodium citrate,

2. large dos=s of cortical hormone,

3, Symptomatic treatment of symptoms as they arise,

4, Complete rest for the patient,
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IV, SUMMARY AND CONCLUSIONS



Themes Addison was the fTirst phyeicizn te recognize
znd describe the syndrome to which Armand Trousseau applisd
the term "Addisnon's Disease", Physicisns today still
stand in awe of the rensarkable pcwer of cobservation and
description which Addisnon possessed,

The suprarenal glsznd has & double origin but combines
inte & single @nstomicel unit which in reality functions
g8 & deouble gland, Despite the great zamount of study the
true function of the gland reansins unknown. The cortex is
essential to 1life but the medulla is not,.

Lddison's disease is a rare disease occurring more
comaonly in males than females of middle age, It is sean
mere commnonly in the laboring class of prople than in
those of wezlth,

The cause of the syndrome is & daficiency in the
function of the adrenzl cortex but the czuse of this dis-
function is not, as yet, ccmpletely understocd. Tubercu-
lecsis of the adrensls is the lesion most frequently tcund
associated with the disease while atrophy of the cortex is
the second most commen,

The symptoms and signs of the disease sare those des-
cribed by Addison in his original veport, i.e., ssthenia,
feebleness of heart action, gastric irritablility snd a
smoky discoloration of the skin to which we mey well =a2dd,
hypertension., The symptoms of crisis differ scmewhat in
both type and geverity from those observed in the chronic

atage, A marked decrease in serum scdium 2nd incresse in
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a2 low serum chloride and sodium accompanied by an increase
of serum potassium is quite suggestive., The leyel of
excretion of the verious electrolytes in the urine has
mere recently heen suggestad as a diagnostic z2id but &s
yet hss not been proven to be of specific value, That

definite progress has been mede in the develcpment of
disgnostic tools cennct be denied bhut as yet we heve nc
completely satisfactory or accurate tests,

The pathology of the adrenals in & greater percentase
of the cases is found to be tuberculosis of both glands.
The lesion appears to begin in the medulla and spread per-
ipherally envolving the cortex. Atrophy of the cortex,
the cause of which is entirely unknown, is the second most.
comaonly found pathologicrl lesion,

There is 2 disturbance of the blood el=ctrolyte
pattern in this disease but the =xact nature of the dis-
turbance is not wvet agreed upon. It is quite well estab-
lished that there 13 a disturhence in the level of blood
serum sodium, chlorides and pctassium. A disturbance in
the carbchydrate metabolism is much mor= debated,

The prognosis of the disease must still be considersqd
as grave, riowever, our mcre modern methods of trestment
have improved the osrognosis somewhat especially for mor-
bidity but as yet we cannot cffer a "cure",

Definite progress has been mnde in the treatinent of
Addison's discase, uaocvre rveonilily in the past decade than

in thne previocus seveaty-five ye=ors., But as yet we caanot
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beast such ¢ setisfaoctory asthod of hendling this disesnge
as we can som2 o0fF the other endocrine disturbances such as
dizbetes and thyrecid disease,

Cur present day tr=stment is far edvanced to tna
used by Addison hut we cannct discsard the fundamentels of
symptomatic treatuent laid down by hia snd other ezrly
workers. Ve must incovpcvris hip trer tument,, modernized
cf ccurse, with our more cr less sp=cific form of therapy.

The ezrly trestment consisted of the use c¢f tonic
medicines, well balanced diets snd treatment cf the under-
lying disecse as much as possihle, Iate in the nineteenth
century &andin the early part of the twentieth century
attenpts were made in the use of orgenotherapy but with
meager Tesults., Transplantation of adrensl gland was also
attempted but only with failure. Thecretically this latter
form of treatment would seem most desirable but as vet we
have not heen zble to overcome the t=chnicel difficulties
thus allowing it to he successful,

In 1920 the famous lfuirhead regzime came into vogue
znd won nuch enthusiastic support for about & decade, Its
benefits are now ccnsidered doubtful,

The greatest progress in treatment begsn in IG30 with
the isclation of the cortical heormene by Swingle snd
Efiffner, It wes fcund tc be ¢cf great velue in prelonging
the life of adrenalectonized animels., It met with verying
degrees of success and failure when used in the treatment

of fddison's disease by various workers,
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The suggestion, by Loeb, thet sodium chleride bhe uc=d

as & theraputic azgent merked rneother tnersputic advance,

iie}

Sodium cnloride in combination with some cther sodium sr1t
was found to be of grest aid in cearrying the patient in
the chronic stage, Iater the use of 2 low potessium diet,
&5 suggested by Viilder, in combinsticn with the scdium
chloride treatment seemed to improve the results,

(ne of the greatest ohstascles met with in the use of
the cortical ncrmone is its great expense. iience the dis-
covery of a synthetic product was heralded with enthusiasn
out as yet its cost of production is sbcut as great es
that of the cortical extract. Nevertheless, the preparsa-
tion of the synthetic hormons has merked anotiher impertant
milestone in the progress of therapy. It must not be for-
gotten, however, that this product hes scme dissdvanteges
in thet it hes an action of cesusing marked scdium retentim
thus initiating the development of edems &nd #lso excessgive
doses may produce hypertension, These disasdventeges orve

not possessed by the cortical extract 2ven if used to

excess,
The use of the synthetic hcerwmone, i.e,, desoxycecrtic-
ostarone acetate, in the fcrm of pellets implanted subcu -

taneously is a recent develcpment introduced by Thorn and
his coe-workers, At present this metnod of zdministering
the missing horuone sppears to be the most practical and
economical, The results have been gretifying in most

cases but the dengers of this wmethod must not be considerad
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