102 FUNCTIONS AND DISEASES OF THE ADRENALS.

abundant nervous structures in the immediate neighborhood of
the adrenals or through dilatation of these organs when the
general blood-pressure, from any intercurrent cause, becomes
high. The intense congestion attending or preceding adrenal
hemorrhage, which often terminates Addison’s disease, sug-
gests that a temporary exacerbation of the local hyperemia
incident upon the local lesion is the main cause of this symptom.

Tendency to Syncope, Impairment of Vision, and Hearing.—
The tendency to gyncope is such in some cases that elevation of
the head sometimes suffices to cause death. Not only is this
accounted for by the low blood-pressure and the resulting cerebral
ischaemia, but also by the poverty of the blood in adrenoxidase,
its oxidizing principle. The extremely small, soft, compressible,
and sometimes imperceptible pulse bespeaks a third factor in the
pathogenesis of this symptom: great systolic weakness of the
heart, owing to loss of the direet support received from the

adrenal secretion in transit through its right auricle and ventricle,

and deficient metabolism in the left myocardium.

The same cerebral ischemia and anemia which predispose
to syncope and vertigo also affect the organs of special sense;
hence the impaired vision and hearing.

Headache, Irritability, Hallucinations, Delirium, Convul-
sions—We have seen that, as shown by Abelous and Langlois,
the adrenal secretion is endowed with antitoxic functions. It fol-
lows, therefore, that any adrenal disorder capable of materially
reducing the supply of this secretion must lead to accumulation
of the tissue poisons it is known to destroy. It is these poisons
that give rise to headache, irritability, muscular twitching,
rigidity, delirium, and conyulsions similar to those witnessed in
puerperal eclampsia, also. due to endogenous poisons,

Coma, Sudden Death.—Gradual decline with profound
asthenia, or some intercurrent disorder and coma often terminates
the ease, but not infrequently death occurs in the midst of a
convulsion, or suddenly without such, owing to adrenal haemor-
rhage. This is due to the accumulation of poisons referred to
under the preceding heading. By irritating or exciting the
vasomotor center, these poisons cause a rise of blood-pressure
and even fever, The remnant of medulla in the adrenals and
their intrinsic sinusoidal vessels, medullar and cortical, being
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subjected to inordinate pressure, suddenly rupture, eonstituting
what Arnaud has very aptly termed “adrenal apoplexy.”

TreaTMENT.—The only curative measure worthy of any con-
fidence is one calculated to replace the destroyed glands or, at
Jeast, to supply the organism with the adrenal product in some
form.

The grafting of adrenals into the tissue has led to such
unfortunate results that Courmont,-after a personal experience
in the use of this procedure, declared it formally contraindi-
cated. Indeed, Bra,”®! after grafting the suprarenals of a dog
into the cellular tissue of the abdomen in a child of 14 years,
witnessed its death in three days. Jaboulay,'** having resorted
to the same method in two cases, lost both within twenty-four
hours, owing, he honestly admits, to the operation. The same
result followed in Courmont’s case. If this question is closely
analyzed, however, it becomes apparent that it is not the method
proper, or the operatots, that are responsible for the untoward
results, but rather the fact that the functions of the adrenals
were still too obscure, at the time the operations were performed,
to afford the indications necessary for a judicious adjustment of
the quantity of adrenal tissue grafted to the needs of each
particular case.

The cause of death in such cases is made clear by my
interpretation of the functions of the adrenals. Thus Courmont,
referring to the three cases in which dog’s adrenals had been
grafted in cases of Addison’s disease, writes: “In the three
cases the results were disastrous. In my own case the patient
died in twenty-four hours with a formidable hyperthermia anc
cardiac collapse,” while specifying that there was no infection of
the wound. With the adrenals as the source of a secretion whose
mission is to sustain oxidation, the cause of the excessive
temperature is self-evident. The grafted adrenal tissues fur-
nished adrenal substance far in excess of the needs of the
organism, and the phenomena produced were those of the
physiological function carried out by the secretion, but “formid-
ably” exaggerated.

If grafting is resorted to, the proportion of tissue employed

1. Bra: Cited by B. X. Adams, Practitioner, Oct., 1903.
2 Jaboulay: Lyon Médical, Mar, 21, 1897,
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should be adjusted to the needs of each case, always heginning
with a small quantity of tissue and adding small grafts until
distinet improvement is noted. It must be said, however, that
the experimental use of small grafts has not, so far, been attended
with much success.

Indeed, it has not been possible to obtain successful grafts
in a sufficiently large proportion of experimental animals so far
to warrant grafting in man. Dominicis,"** Boinet, Tmbert,***
('oenen,'®® Taddei and Torrini,**® and others had unsuccessfully
attempted to introduce grafts in various parts of the body.
Abelous,'s” however, succeeded in preserving life in animals
from which the adrenals had been removed hy means of grafts;
but subsequent degeneration of the latter caused death.
Gourfein met with similar results. Haberer,"®® after partly
detaching one adrenal in such a way as to provide a pedicle
which would continue to supply the organ with blood, inserted
the free segment in a glit in the kidney. This operation, tried
in 86 animals, proved successful in 50 per cent. But to replace
a diseased organ, transplantation of a normal organ obtained
from another subject or lower animal is necessary. The nearest
approach to this result was that obtained by Busch, Leonard,
and Wright,'® who succeeded in transplanting the adrenal of
one rabbit into the kidney of another which had also been
deprived of one adrenal. On removing the remaining adrenal
thirty-six days later, the animal recovered, showing that the
implanted adrenal was functionally active. On removing the
kidney containing the grafted adrenal twenty-nine days later,
however, the animal died in forty-three hours. On the whole,
it has become apparent that the kidney is the best structure for
the implantation of adrenal grafts, and that it is in this direc-
tion that our attempts at grafting should be directed. Recall-
ing the experience of Jaboulay, Courmont, and others to the
effect that the dog’s adrenal produces fatal hyperthermia, the
organs of smaller animals might be used, adding one or more
subsequently if need be.
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As to the general results of adrenal preparations and
grafting, a series of 120 cases collected from literature within
my reach, including 97 previously collected by E. W. Adams,"**
in all of which adrenal preparations had been used in some
form, gave the following results:—

1. Cases in which death can be ascribed to grafting
or adrenal preparations

2. Cases in which the benefit was slig

3. Cases in which marked improvement occurred . ...

4. Cases in which permanent benefit was obtained ..

120

The unfavorable results obtained with adrenal preparations
given orally are doubtless due, in a great measure, to their
empirical use, and regardless of the dose indicated in each case.
BE. W. Adams*®? refers to a group of 7 cases, “in which alarm-
ing or fatal results were presumably or possibly due to the
treatment.” He mentions, for instance, 2 cases reported by
Affleck treated with “suprarenal gland extract.” The chart
notes include the words: “Alarming collapse. One of the
cases began to improve markedly when the extract was stopped.”
In the original paper, reference is made to another case treated
by suprarenal extract in which “similar collapse was noted.”
The dose was not mentioned. Such cases are apt to be
regarded as examples of the sudden death observed in Addi-
son’s disease, to which Addison himself, Dieulafoy, Anderson,
Bradbury, and others have called attention. Guiol,"®® having
observed similar signs of intoxication and collapse, tried the
remedy in a normal subject and obtained the same morbid
phenomena. The essential feature in carrying out this mode
of treatment is to adjust the amount administered to the needs
of each case. Addison’s disease being due, from my viewpoint,
to inadequate oxygenation and metabolic activity, the results
in turn of a deficient production of the adrenal secretion, it
follows that the temperature and blood-pressure indicate the

10 Adams: Practitioner, Oct., 1903.
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degree to which the adrenals are still pe:r’fo'rming their functions.
It is plain, therefore, that our aim should be to supply only just
enough adrenal extractive to compensate for the deficiency of
adrenal secretion produced.

This may be illustrated by the history of 25 cases of Addi-
gon’s disease in which, out of the 120, permanent beuefit
oceurred, In 1 of these, treated by Bate™ but %o grain
(0.005 Gm.) of adrenal extract three times daily caused very
great and lasting improvement with marked lessening of the
bronzing. When the remedy could not be obtained temporarily,
which occurred twice, the case relapsed. Conversely, Suck-
ling®® began with 10 grains daily in another case and gradually
increased until 175 grains were given each day; he also obtained
favorable results. That in Bate’s case the adrenals were still
able almost to carry on their function is self-evident, while in
Suckling’s the remedy practically compensated for the adrenals;
the local morbid process in them was still active, and such as to

- paralyze their functions—a fact which was well shown by the

severity, of the case when the use of the extract was begun.
The average dose is probably that used by Weigall*®® in a very
severe case—D grains, increased to 10 grains, of the extract
three times a day. The patient increased 6 pounds in two
weeks, and after about three months 56 pounds. In other
words, in the 25 cases of permanent benefit, although the
remedy was used empirically, it so happened in all probability
that the doses empleyed coincided wilh the needs of the organism.
In the 51 cases in which no benefit was obtained several oceur

~ in which failure was evidently due to inadequate dosage or to

too early cessation of the treatment, while in others excessive
doses—practically in every instance a too rapid or excessive
increase of the dose—as clearly prevented a successful issue.
Excessive doses may not only raise the temperature beyond
normal, as we have seen, but they may also, by increasing gen-
eral oxidation and metabolism, so increase the functions of the
thyroid that we may have, besides, symptoms of exophthalmic
goiter. Boinet™” reported such a case in a patient who had

19 Bate: Amer. Pract. and News, Aug. 1, 1899,

195 Suckling: Brit. Med. Jour., May 28, 1898,
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increased the dose of his own accord. The same clinician'®®
observed sudden death in 2 cases after injecting 14go grain of
adrenalin, the rise of pressure having produced, doubtless,
haemorrhagic destruction of what remained of adrenal medulla.

Adrenalin or any active principle of the epinephrin group
should not be used in the disease owing to the suddenness with
which they elevate the blood-pressure. They prove effective,
sometimes, when given by the mouth, 7 to 8 drops of the 1: 1000
solution being given daily. Boinet'®® recently reported 3 such
cases, while in 4 cases the same treatment proved useless.
Supracapsulin  (Cudahy) might prove more efficient than
adrenalin owing to the claim that it is not oxidizable because
it contains 0.5 per cent. of chloral. The dried gland (the
glandule suprarenales siccw of the U. S. P.) is available in
tablet form, 1 grain representing about 5 grains of the fresh
gland. If the blood-pressure and the temperature are consider-
ably below normal, 3 grains (0.2 Gm.) may be given to an adult
twice daily during meals, from the start and kept up and
increased if need be until they become normal, regulating the
dose thereafter o as to maintain this level. Smaller doses are

indicated if the blood-pressure and temperature do not depart

much from the normal. The powder is sometimes to be pre-
ferred in the same doses, owing to the possibility of administering
it in capsules which conceal the rather unpleasant odor of adrenal
gland. Unfortunately no very reliable preparation is yet
ayailable.

Glycerin extract of fresh gland may be prepared where the
desiccated gland cannot be obtained; or the fresh mutton or
beef gland may be given twice daily, in doses of 5 to 15 grains,
with the food. The glycerin extract is also used hypodermically,
but the injections are painful and are no more effective than the
dried gland.

As previously stated, I ascribe the therapeutic effects of
pituitary extract to the adrenal principle it contains. It is in-

- dicated, therefore, in Addison’s disease. The best way to ad-

minister it is by intramuscular injections, using 15 minims (1

e.c.) of the preparation termed “vaporole” by Burroughs Well-

198 Boinet: Arch. générales de méd., Feb. 9, 1904,
19 Boinet:; Bulletin de ’Acad. de Med., Oct. 5, 1909,
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come and Co. and supplied in small vials containing the above
quantity. The dose should be renewed as frequently as needed
to raise the temperature to normal and keep it there.

Pitres and Gautrelet?®® found recently that the use of
glucose, to compensate for the deficient formation of glycogen
(due to inadequate conversion of starches into this substance),
caused the intense adynamia and sensation of fatigue to im-
prove materially, especially when given simultaneously with
adrenal preparations.

Iron in the form of Blaud’s mass is of advantage to counter-
act the anmmia. The adrenal product, by increasing the
albuminous hemoglobin, requires the iron to build up hematin
and the complete hamoglobin, It is indicated even when the
blood-count, which may be very low, as noted by Hayem, shows
but little diminution of red corpuscles. One grain of iron
can be given with desiccated adrenal powder in capsules.
Other drugs should be used with great circumspection, espe-
cially in advanced cases. Strychnine, digitalis, and other drugs
which raise the blood-pressure expose the patient to adrenal
heemorrhage.

The intense, asthenia, the tendency to syncope on exertion,
and the weakness of the heart impose the need of remaining
as quiet as possible, When the case is advanced, rest in bed
is indicated. Nutritious, but readily digested food tends to
delay the morbid process, meats and milk contributing their
own adrenal substance to compensate in a measure for the
patient’s inadequate supply. Lavage of the stomach affords
considerable relief in cases in which there is gastroptosis and
retention of food materials as a result of relaxation of the
muscular coat of the stomach, in keeping with the adynamia of
all muscular elements. Bismuth is the safest agent to use for
the diarrheea in conjunction with the adremal preparation
employed. !

When Addison’s disease is due to tuberculosis of the
adrenals, as is usually the case, the carbonate of creosote 5
grains (0.3 Gm.) three times daily may advantageously be given
with the adrenal preparation. The iodides, which do not raise
the blood-pressure, have heen used with advantage.

200 Pitres and Gautrelet: Revue de Thérap. Médico-Chir,, Aug. 15, 1910,
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TERMINAL HYPOADRENIA.

: For reasons given on page 80, the term “hypoadrenia” was
Tntreduced in lieu of those at present in vogue, which are either
incorrect or cumbersome. Interpreted from my viewpoint

. Terminal hypoadrenia is that form of adrenal insuﬁi;iency

which occurs late in the course of an acute febrile disease, as a
result of the exhausting secretory activity, probably agg?’rz’mﬁed
by temporary local lesions to which the adrenals are subjected
as defensive organs, during the febrile period of the disease Ii;
should be clearly differentiated from intercurrent hyparadr-enia
a more dangerous type, considered beyond, which may appear ai?
any time in the course of an acute infection or toxaenﬂlia.

The adrenals heing admittedly concerned in the protection
of. the organism during infections and intoxications by con-
tributing an excess of their secretion during the febrile stage
of the disease (sometimes considerably prolonged), it follox%s
tha.t.a_fter this stage is over the adrenals should L;pse into a
con'dztmn of more or.less temporary insufficiency through
fatigue or exhaustion. This effect is well exemplified by ﬂgle
recent observation of Carl®*'® that the adrenals of frogs “after
strychnine convulsion and also of a bieyelist who had died of
extreme exertion no longer gave the chromaffin reaction.

In. lobar pneumonia and bronchopneumonia, for instance
re'solutlon may be considerably delayed and convalescence Iikej
W}se. There is, late in the case, extreme adynamia and a low
blood-pressure, the temperature is below normal. the pulse
Weak' and more or less rapid, and death from hea,rt-failure is
not infréquent. In typhoid fever, hypoadrenia is commonl
obsat_'ved. The disease assumes what is now knmown as thz
f:-a-rdlac type, with weak pulse, prostration, a tendency to faint-
ing. A case of this class, and which shows clearly the adrenal
inyolvement, was recently described by Josué2™ Here, again
we ﬁnld, }at.e in the case, extreme prostration, a rapid w;akgand,
Somem?nes irregular pulse, hypothermia, and a markezl tendenc
to ver'tlgo, fainting, and cardiac failure. Are these ]‘3}1enomen?1r
due, in keeping with the effects of poisons on the adrenals

P
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already deseribed in these pages, to vascular lesions of these

oroans? Sieard*”* re orted the case of a young woman in whom
g

the foregoing symptoms appeared on the ninth day of a broncho-

pneumonia. Txtreme muscular weakness, marked hypothermia
and low blood-pressure, diarrheea, and Sergent’s white line were

present. On the fitteenth day the blood-pressure fell to 70 or .

80 (7 or 8 per cent. Potain) and death followed three days later.
At the autopsy the adrenals were found haemorrhagic. This
suggests that adrenal lesions may be present in all such cases.
Yet, Ribadeau-Dumas and Bing**® have witnessed the same
symptoms in cases of measles which recovered, while Bossuet***
refers o 8 cases in various febrile disorders in which typical
symptoms of adrenal insufficiency, asthenia, low blood-pressure,
 efe., developed suddenly and disappeared spontaneously, aided

perhaps by adrenal extract which had been administered. What
organic lesions occur in such cases, therefore, are 10t necessarily
fatal, as emphasized by the areas of fibrosis (old healed Tesions)
often found at autopsies.*”

As stated recently by Morichau-Beauchant,”® the adrenals
seem to show a special predilection for certain infections.
Diphtheria easily Jeads them all in this connection. So seriously
fer in these cases that Sevestre and Marfan

do these organs su
have termed the type “secondary gyndrome of malignant diph-

theria.” Hutinel ascribes the fulminating cases of scarlatina
to this cause. Tetanus, erysipelas, mumps, certain forms of
tonsillitis, and certain streptococeic infections are oceasionally
witnessed which also present the typical syndrome of hypoadrenia.
Goldzicher" was led by his researches to conclude that in the

various forms of septicemia the appearance of lower blood-
pressure was to be ascribed to insufficiency of the adrenals.
Finally, Comessatti*"™ found that in diseases of long duration,
the adrenalin contained in the adrenals was far less than in those
of subjects in which death had occurred suddenly.
PATHOGENESIS AND SyMProMATOLOGY.—These two features

of terminal hypoadrenia have been partially covered in the
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foregoing _lines. Briefly, if at the end of an infectious disease
the case, instead of proceeding to convalescence, remains in 5;
con(htllon of asthenia, with low blood-pressure and temperature
there s good ground for the conclusion that this form of hypoj
adrenia has occurred. Exhaustion of the adrenals during the
acute process having inhibited their secrefory activity, the
above s.ymptoms result from inadequate oxidation of} and
metat.)ohc activity in, the tissues. Sergent’s white line aireadv
des'cmb‘ed, may be obtained in the majority of these cas’es The
patient complains of chilliness, the surface is pale owing.to the
poverty gf the blood in cellular elements and hemoglobin, and
to recession of the blood-mass from the surface t.otiche d,eeper
vas?ula:r trunks. The vascular tension being low the pulse is
rapid and the heart-beat weak. Anorexia due to deficient
metabolism and diminished nutritional needs, nausea, the result
o.f r.ela.xation of the gastric muscular coat, and diarrhéea due to a
similar condition of the museular coat of the (already passively
engor'ged) intestine, more or less frequent fainting spells may aﬂ
be witnessed in such cases, which are always greatly exposed to
relapse or to sudden demise from heart-failure.
: Complications of various kinds may occur. The immuniz-
ing processes being greatly weakened through the deficiency of
adrenal secretion, one of its important factors, septic infection
ffxbsees:ses, hone lesions, tuberculosis of a rapid type, and othexi
mfec.tl.ons may more or less rapidly develop. ﬁisorders of
nutrition, cholelithiasis, and occasionally Addison’s disease may
also appear. In acute pulmonary infections, pneumonia, for
example, tissues in the neighborhood of the focus of 'mfec’tion
thelpleura, the heart, etc., inadequately protected by the blooé
or its phagoeytic cells become infected. Briefly, the body is
zizgl;lzli'si | vulnerable to the attacks of almost any pathogenic
; Parnoroey.—In the special type in question no adrenal
lesion may be discernible. In the majority of instances, how-
ever, the organs are enlarged and congested, and may shm;v here
and there a limited hemorrhagic area. Their appearance sug-
gests not only the conditions incident upon functional exhauz-
tion, .but the presence of a passive congestion (see page 34\)
resulting from loss of resiliency of their sinusoidal vessels, thus
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impeding the circulation through them. Oceasionally they are
the seat of suppuration, a complication which is apt to be ob-
served when the causative disease is, or includes, a streptococeic
infection, pneumonia or meningitis.

The pathological picture of the more severe form of
adrenal complication, i.e., intercurrent hyperadrenia, considered
beyond, shows far more distinct lesions of the adrenal paren-
chyma. Hence the typical lethal phenomena that attend many
of these cases.

TreaTMENT.—In these particular cases opotherapy, or
rather the use of adrenal gland, or of pituitary body, which
acts very similarly, but with less violence and more lasting
effects, sometimes gives surprising results. The adrenal prod-
uct—which from my viewpoint is also the main active agent in
the neural lobe of the pituitary, as shown by the chromaffin
test—supplies precisely what the body needs, e.g., the resump-
tion of all oxidation processes, which means general metab-
olism and nutrition, and the resulting rise of blood-pressure,
which causes the blood to circulate normally in all organs, in-
cluding the skin, and in the adrenals themselves. Indirect
effects are also obtained: its action on the heart increases the
contractile power ,of this organ, and, being thus rendered
capable of projecting the blood with more vigor through the
lungs, oxygenation of the blood becomes more perfect—a
process materially aided by the rise of blood-pressure, which, as
stated, drives the blood from the splanchnic area toward the
peripheral organs, including the lungs and the brain. From
these features alone, considerable benefit is derived. If we
recall, moreover, the participation of the adrenal secretion
(which the adrenal preparation administered represents) in the
immunizing process, we have the added factors of ridding the
blood of any intermediate—and therefore toxic—wastes, bac-
terial toxins, etc., it may contain, and of increasing phagocyfic

activity, thus antagonizing efficiently any pathogenic organism

that may remain to compromise the issue. Thus explained, we
can understand the phrase “little short of marvelous™ applied
to the results obtained by some clinicians. We can also under-
stand the marked reduction in the mortality obtained by Hod-
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dick'”S In cases of peritonitis following appendicitis accom-
panied by uncontrollable decline of the blood-pressure, cyanosis
and other evidences of collapse, and also in puerperal ’toxaamias’
by the slow intravenous use of adrenalin in saline soiution,
Ht.)ddiek ascribes the lowering of the blood-pressure to paral—h
ysis of the vasomotor center; but as the toxamia is the cause
of this condition, an agent capable of counteracting both cause
and effect is necessary. This is met by the adrenal principle
J osué,”"‘. in typhoid fever, likewise relieved threatening sylnp:
’Foms by injecting 15 minims (1 c.c.) of adrenalin (1:1000 sol.)
in 1% to 1 pint (250 to 500 c.c.) of physiological saline solution
subcutaneously. The influence of the saline solution in these
cases must not be overlooked, however. Seven years ago, I
urged that death was often due, in infectious and septic disea.;es
to deficient circulatory osmosis, and advised the use of Salin{;
solution from the onset in all febrile diseases. Netter®® has
used large doses of the adrenal active principle with profit
Marran and Darré*'* found it of great value in the collapse 01;
diphtheria with marked asthenia, low blood-pressure, and sub—.
normal temperature. Moizard®'?* recommended adr’enal 0po-
"Lhera]:.ny as soon as asthenia and low blood-pressure oceur in any
'mfectlol?. He gives daily two fresh adrenals from the shee
finely dlvided‘ and mixed with powdered sugar, or, better t}?e;
use of the active principle, adrenalin, supraeapsuliﬁ ete. 1,0 to
20 drops daily divided in five or six doses. Kirchh;ime;m has
found large doses (10 to 24 minims) safe hypodermically in the
collaplse of pneumonia, diphtheria, and scarlet fever. Letulle
E[Jemome, Grysez, and Dupuich?®* have found it of great valuc;
n the latter disease. Lesné, Gérard, and Francon™® noted
that the sudden death in erysipelas showed the characteristic
syi'lll?toms of adrenal inhibition and obtained good results from
the internal use of adrenalin and digitalis, The better plan,

from my viewpoint, is to inj in wi
, 15 to mject adrenalin with saline soluti
(at 108° F.) intravenously. P
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