CHAPTER XXXI.

THE INTERNAL SECRETIONS IN THEIR RELATIONS
TO PATHOGENESIS AND THERA-
PEUTICS (Continued).

THE ADRENAL SYSTEM IN DISEASES OF THE BLOOD.

The pathogenesis of the “anmmias™ is considerably eluci-
dated by the views and evidence I submit in the present volume.
In true anemia, the fact that the adrenal system governs the
proportion of adrenoxidase—oxyhmmoglobin—that the blood
contains, at once imposes itself as an important feature of the
problem, especially in view of the purpose I have ascribed to
the iron-laden hamatin, viz., to anchor this oxidizing substance
in the red corpuscles pending its distribution to the tissues.
The pathogenesis of the disease, as I conceive it—absence of
iron to hold the oxyh@moglobin (adrenoxidase) and insuffi-
ciency of the latter through depressed activity of the adrenal
system—becomes self-evident. In pernicious anzmia, the exag-
gerated haemolysis finds as ready an explanation in an excess
of auto-antitoxin in the blood through overactivity of the
adrenal system, excited by autotoxins derived from food and tis-
sue-wastes. In chlorosis we have a more complicated order of
phenomena: marked hypoactivity of the adrenal system, and,
ag a result, general vasodilation and isch@mia of the peripheral
vessels. The general vascular relaxation entails another import-
ant pathogenic feature, however: inadequate circulation of the
blood in the hepatie capillaries, and therefore imperfect assimil-
ation of iron, a function in which the liver plays a cardinal role.
Finally, in haemophilia, we have an example of congenital hypo-
activity of the adrenal system. This entails a constant defi-
ciency of adrenoxidase in the blood, and since adrenoxidase is
the fibrin ferment, the coagulative properties of the blood are
very deficient; it preserves its fluidity even when a vessel is
ruptured therefore, and flows from the vessel as if it were water.

(1770)
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ANFEMIA,

Definition.—Anemia, a disorder characterized by pallor, in
which the red corpuscles may or may not be destroyed, may be
brought on by several morbid conditions, the most prominent
of which are: a deficiency in the corpuscular hematin, of the
iron which anchors the adrenoxidase (oxyhmmoglobin) in the
red corpuscles pending its distribution to the tissues; hypo-
activity of the adrenal system and the resulting general vaso-
diiatio‘ﬁ, a condition which entails an accumulation of plonf] in
the splanchnic area and ischemia of the cutaneous (‘;111111;11'1:23.*

Symptomatology, Pathology and Pathogenesis.—Some pal-
lor of the skin and muecous membranes, with perhaps slight
dyspneea, and a tendency to become fatigued withm.lt undue
exertion, constitute the entire symptomatology of mild cases.
Jn more advanced or grave cases, the pallor may become very
marked: the mucous membranes, especially those of the fauces
and gulﬁs, being almost blanched. There is mentgl emd. ])h:\"sica.l,
depression and a marked tendency to indolence. “Palpitations,’
faintness, irritability, neuralgia, anorexia, indigestion, dyspneea
on exertion, headache, disorders of menstruation, and constipa-
tion are common phenomena. There is general hypothermia
of the periphery, the hands and feet heing usua]}y cold. The
pulse is often rapid, large and soft, though no fever be pres-
ent. The specific gravity of the urine is low, and the urea
excreted may be considerably below normal. (Edema, especially
of the ankles. is occasionally observed. Physical examination in
severe cases 'usually clicits the fact that the heart is dilated,
and a venous hum in the veins of the neck, coupled with a sys-
tolic bellows murmur over the carotid arteries, is frequently
heard. In some instances, a systolic murmur may be detected
over the aorta and pulmonary artery. -

These phenomena may be said to represent the aggregate symp-
tomatology—as to main signs—of the various forms of benign an@mia.
In some instances but few of these signs appear; In others the entire
symptom-complex is very marked.

Esamination of the blood may reveal no diminution of the
red corpuscles, or of the hemoglobin. But this is a spurious or

pseudo-anemia, the vesult of relaxation of the vascular system

* Author's definition.
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and accumulation of the blood in the great central vessels at the
expense of that in the peripheral capillaries. This condition,
due to depression of the vasomotor center, such as that produced
by chloral, the bhromides (g.v.), éte., is gemerally observed in
nervous disorders, in new-comers in tropical countries, and arte-
riosclerosis and other conditions.

Ehrlich and Lazarus* define anmmia as “a quantitative and quali-
tative diminution of the amount of blood.” This definition does mot
include, however, a morbid condition which explains many cases of
benign anemia we meet in practice, i.e., those due to an accumulation
of blood in the greater central blood-channels, a condition which, by
depleting the peripheral capillaries, provokes pallor. Under the eaption
“Local Angmia,” Osler,” for instance, states that “local anemia of the
brain, causing swooning, ensues when the mesenteric channels, capable
of holding all the blood of the body, are wide open.” Vasomotor relaxa-
tion alone accounts for this and the sudden pallor that attends swoon-
ing proves that chromic depletion of the cutaneous vessels may be a
cause of chronic pallor, which may be, and often is, taken for true anzmia.
Indeed, several other characteristic symptoms of true anmmia may
appear; thus dyspnea may result from the fact that the capillaries
of the air-cells likewise fail to receive sufficient blood to satisfy the
needs of the body, as emphasized by J. H. White® The irritability so
often observed in anmmics finds an explanation in the fact that auto-
toxins accumulate in neural elements, ineluding those of the brain, when
the oxidation processes therein are slackened. The increase of cardiae
dullness which denotes dilation, a symptom upon which F. Miiller* lays
stress, may likewise be caused by diminution of the blood supplied
to the myocardium. Cohnstein and Zuntz long ago attributed to vaso-
motor narrowing of the peripheral vessels the marked fluctuations in
the number of red cells so often observed. This undoubtedly accounts
for the observation of Pokrowsky® that the first dose of iron (which,
we have seen, stimulates the vasomotor center) sometimes causes a rise
of temperature—which would mean, in the light of the foregoing data,
that the peripheral ‘capillaries become richer in arterial blood.

Anzmia due to insufficient food likewise belongs to the
category of pseudo-anemias.* The red corpuscles not only fail
to become reduced in number during periods of experimental
starvation, but they are sometimes increased. The percentage
of leucocytes, however, may he considerably reduced, owing to
the absence of the periodical leucocytosis connected with diges-
tion and inadequate nutrition of the leucocytogenic organs.*
Since the salts of the blood, especially sodium chloride, are
obtained from food, they are also deficient; the albumins

* Author's conclusion:

! Ehrlich and Lazarus: Nothnagel’s “Encyclo. of Pract. Med.,”” Amer. ed.,
1. on Dis. of Blood, p. J5, 1905.

2 Osler: “Pract. of Med,,” sixth_edition, p. 718, 1905.

2J. H. White: Birmingham Med, Rev., Oct., 1900,

4 Miiller: Berl. klin. Woch., Bd. xxxil, 8. 824, 1895.

5 Cohnstein and Zuntz: Pfliiger’s Archiv, Bd. xlii, 8. 303, 1888.
8 Pokrowsky: Virchow’s Archiv, Bd, xxii, 8. 476, 186L.
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are likewise diminished for the same reason. The hypothermia,
coldness of the extremities, etc., observed in those cases indi-
cate that, as in the group reviewed ahove, there iz not only
deficient general oxygenation—owing to the depressed condition
of the adrenal center—hut also depression of the general vaso-
motor center and recession of blood from the periphery to the
great central mesenteric channels.*

Senator and Miiller” observed in the fasting subjects, Cetti and
Breithaupt, that in the former the number of red corpuscles was in-
creased 1,000,000 after ten days’ fast, while the Ieuef)cytes decreasecz
from 12,000 to 4200. Referring to this and other experiments, Lazarus
says in this eonnection, “from exact experiments on man and- animals,
therefore, the conclusion can be drawn that sudden absolute withdrawal
of nourishment is not capable of producing an anzmia.” In the course
of his remarks on the influence of insufficient food, he also states:
“Sahli first, after him Laache, Oppenheimer and others, demonstrated
that individuals with very pale skin and mucous membranes frequently
showed a normal percentage of hzmoglobin and a normal number of
corpuscles.”

In the toxic ansmias, t.e., those due to various poisons and
to bacterial tozins, the vasomotor center is likewise depressed.*
To this category belong the an@mias observed (1) in workers in
lead and arsenie, (2) in chronic alcoholism and the excessive
use of tobacco, (3) syphilis, malaria, malignant tumors, diph-

theria, tuberculosis and helminthiasis.

In this group of anemias, however, another morbid factor
asserts itself, namely, deficient functional activity of the adrenal
center, which entails a corresponding deficiency of adrenoxidase
in the blood.* Adrenoxidase being fibrin ferment,* the coagula-
tion period of the blood is lengthened. The diminution of adren-
oxidase causing the quantity formed to be utilized by the blood
itself and the tissues with unusual rapidity,* the red corpuscles,
its carriers,* become more or less reduced in size (poikilocy-
tosis) because they are inordinately depleted. As adrenoxidase
i likewise the albuminous constituent of the hemoglobin mole-
cule,* the haeemoglobin is reduced (oligochromsmia), but less so
usually than the red corpuscles themselves; since the adrenoxi-
dage is continually being reformed through the adrenals,® while
the red cells are diminished pathologically. The reduction of

* Author’s eonclusion, ;
7 Senator and Milller: Ibid., Bd. exxxi; Supp., 1893. i
& Lazarus: Nothnagel’s “Encyclo. of Pract. Med.,” vol. on Dis. of Blood,

- . 191, 1905.
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the red corpuscles (oligocytheemia) is a normal result of the
deficiency of adrenoxidase—the bone-marrow being inadequately
nourished,* the genesis of the cells is correspondingly inhibited.
The same morbid influence naturally impairs leucocytogenesis ;*
if, therefore, the blood is examined between the postprandial
periods of leucoeytosis,* the relative percentage of leucocytes
is found reduced. When this is marked, the postprandial leuco-
cytosis is also unusually low and less food, including blood-salts,
being taken up from the alimentary canal,* the alkalescence of
the blood is deficient. This is shown by the incréase of the
blood-platelets,* a concomitant phenomenon.

The familiar paralytic phenomena of chronic lead-poisoning clearly
point to the impairment of nutrition caused by lead, a function gov-
erned, we have seen, by the vascular and adrenal systems. As to arsenie,
ample evidence has been submitted showing that it is the physiological
antagonist of thyroidase which upholds the funetional efliciency of the
adrenal center. As to its influence on the vasomotor center, H. (. Wood®
states that “arsenic greatly lessens the rate and force of the pulse-beat
and markedly lowers the blood-pressure,”” Chronic mercurial poisoning
provokes symptoms similar to those of lead, but as we will see, the
anemia here is due to hemolysis,

As to the role of the vasomotor and adrenal systems in the anz-
mias due to various toxins, Grawitz"® has shown that extracts of ma-
lignant growths do not, when injected into the blood, affect the red
corpuscles or the hemoglobin directly, thus proving that the anemia is
due to some indirect influence. The identity of the organ upen which
this influence is produced is well shown by the observation of Loeb and
Smith* that the ephalic portion of ankylostoma contains a substance
which inhibits coagulation. As adrenoxidase is the fibrin-ferment, the
depressing action of the toxie substance on the adrenal center is self-
evident. In the light of this fact and others previously submitied, the
sequence of events recited above assumes a normal aspect.

The an@mias due to haemorrhage following injuries, or from
the lungs, stomach, intestines, uterus, kidneys, and ruptured
aneurism, lesions of intestines due to parasites, violent epistaxis,
or oceurring in the course of purpura, scurvy, etc., are marked in
proportion as the blood lost during a given time is great. The
anemia is rapidly developed, the face being blanched if the
loss is great. This is promptly followed by great muscular
weakness, weak and rapid pulse, cold sweats, coolness, espe-
cially of the extremities, dyspneea, vertigo, fainting, weakness
of the voice, tinnitus, hallucinations of smell, flashes of light

* Auihor's conclusion.
Y H. C. Wood: ‘‘Therapeutics,’’ ete., eleventh edition, p. 447, 1900.
:? Grawitz: Virchow’s Archiy, Bd. lxxvi, 8. 353, 1870,
Loeb and Smith: Proceedings Pathol. Soc. of Phila., vol. xxv, p. 173, 1904,
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and finally syncope, during which there may be delirium and
convulsions, and finally, death. 1f, however, the haal.norrl:age
cease spontaneously, or be arrested hefore one-half of the h.-ooc‘l.
in the body has been lost, recovery may ensuc, the patient
remaining extremely weak for some time. In less severe cases,
two or three weeks suffice to complete the recovery, especially

in women.

After moderate haemorrhages the liquid portion of the

blood is replaced at the expense of the lymph in the tissues. .-\.s
this liquid is serum, the cellular elements are along reduced,
the red cells numbering as low as 2,000,000 1m these cases and
below 1,000,000 after severe hemorrhages, .ﬂmugh_ t.he leuco-
cytes, which are produced with great relative rapidity,* mz_ty
be somewhat increased. Water being simultaneously absorbed
from the alimentary canal in the more severe cases, the increase
of both fluids in the blood is more rapid than that of the c.el!s
and hemoglobin; as the case progresses, therefore, examina-
tion of the blood may suggest an unfavorable course, 1.c., that
the cells and hemoglobin are steadily reduced. This phenon'w-
non is but a temporary one, however; after a few days the Tlde
turns and uninterrupted recovery follows. This is maml_}'
because the adrenals, of all organs, seem alone to continue their
important functions uninterruptedly.* Proof of this is af-
forded by the facts that the blood becomes much more coagulable
immedia'tel_\' after bleeding and that the blood-platelets are a.lso
greatly increased. Both the blood-platelets and the fibrin 'T?l'-
ment being adrenoxidase, the manner in which the coagulability
s increased is obvious.* The relative paucity of red corpuscles
causes some, at least, of these cells to absorb an unusual propor-
tion of adrenoxidase and they appear swollen.* In most cases,
however, their size is somewhat reduced; they are paler than
usual, and many of them are nucleated.

ocytosis that attends the digestive process, mﬂu.mmatu.r}'
proeesrls‘lel:. Le;\;c iﬁdicates that a great relative genesis of ti.lESOI (-;;’]]l_stca;;
occur physiologically as implied above. "I’he‘._mf‘rease of c{:agn;'n i 1_.;"“].]
referred to by Ehrlich and Lazarus® as an ‘important alterta. 10‘" “ctivp
takes place i}nynediate];v1 nftelt' tl;{e 1\1551nnr1;}1‘ag?;“apmtii gl:t:;::eir‘rll:]r:i athe-:«,:
i ine it. According to E. Freunds imvestige 8," ¢ 3
;anutglc;‘;‘?,n‘r‘lfhelttinle of coagulation may be _hgstoned froru m:;e ttot ht.l;n;;-.
minutes by hemorrhage.” Under hemophilia we will see that thl

e
* Author's eonclusion. i
u‘%Eihrllch and Lazarus: Loc, cit., p. 163, 1905,
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precisely what occurs when thyroid extract is given, and that the in-
crease of coagulability is due to an increase of fibrin-ferment, i.e., of
oxidase, in the blood. The fact that the fibrin ferment (adrenoxidase)
and the blood-platelets are identical substances, is further sustained by
the additional statement of Ehrlich and Lazarus that, as observed by
Hayem, “the blood-platelets are markedly increased in post-hemor-
rhagic an@mia”—concurrently, therefore, with the increased coagulating
properties of the blood,

Another important cause of an®mia, especially among the
poor, is the use of food deficient in iron, as the only nutriment,
1.6, milk, bread, rice, potatoes, etc. The heemoglobin percentage
not only fluctnates according to the quantity of iron in the food,
because this metal is the fundamental constituent of hematin
(the coloring-matter of hemoglobin), but also because it serves
as binding agent between the hematin and the adrenoxidase
(the albuminous portion of the hazmoglobin molecule) as the
latter is being formed in the lungs.* Besides this cardinal func-
tion, iron is an ubiquitous component of the chromatin of
nuclei, the living portion of the cell.* Hence it is also found in
nucleo-proteid, the food-produet from which the structural
components of both hemoglobin and chromatin are derived.
Food deficient in iron produces an@mia, therefore, by reducing
the proportion of hemoglobin built up in the body; moreover,
it inhibits general nutrition by impairing the molecular struc-
ture of the living substance of the tissue-cell.* This form is
mainly observed among subjects who are deprived of meat and
fruit, which contain enough iron to satisfy the needs of the
organism.

Verdeil, in 1849, showed that the blood-ashes of dogs fed on
bread showed considerable less iron than when they were fed on rich
meat diet. Von Haslin found that a diminution of iron in food and not
of the albumin altered the composition of the blood, and particularly its
hemoglobin, an observation confirmed by Bunge, Kunkel and others.?®
Bunge* and Hiusermann® also showed that very few articles of foed
(egg-albumin, rice, pearl-barley and -wheat flour) contained less iron
than milk, d.e., 2.3 milligrams co 100 grams, a fact recently confirmed
by Schmey.* In the case of an adult who lived exclusively on milk,
observed by Hiiusermann, the number of corpuscles was normal, but the
percentage of hemoglobin was reduced to 60 per cent.

That the chromatin (living substance*) of nuclei contains iron
was shown by Bunge and Macallum” in animals and plants, including

* Author's conclusion.
s 1;9}3511nge, Kunkel and others: Cited by Ehrlich and'Lazarus: Loc. cit.,, p.
192, e

" Bqnge: Zeit. f. phvsiol. Chemie, Bd, xvi, 8. 174, 1801,

18 Hiusermann: Ibid., Bd. xxiii, S. 586, 1897.

18 Schmey: Hoppe-Seyler's Zeit., Bd. xxxix, 8. 215, 1903.

1T Ma~allum: Jour. of Physiol.,, vol. xvi, p. 268, 1894, and Reports of Brit.
Assoc. for Adv. of Sci., 1896. e
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those, of course, which are used as foods. But this fact in itself proves
that our own chromatin contains iron, and that food deficient in this
element must impair not only the hemoglobin-forming process, but al‘so
the vitality of our tigsues—including that of all the nerve-centers—as
shown by experimental and clinical evidence.

Treatment.—Iron is used promiscuously in an®mia; but
the foregoing groups indicate that in the majority of instances,
its administration will prove futile unless the cause of the
blood-disorder be eliminated.

The only exception is the form of an@mia due to food defi-
cient in iron, in which this metal, coupled with a diet richer in
this metal than the patient’s usual food, will prove beneficial
without other remedies. Blaud’s pill, one three times daily for a
week, then increased by one pill daily until three pills are taken
after each meal, and the addition of beef, eggs (the yelk of
which is rich in iron), spinach, asparagus and fruit, especially
apples, insure recovery, especially if the patient is able to spend
a few weoks at the sea-shore or in the mountains. Unfortu-
nately, a change of diet of this kind is inaccessible to the major-
ity of cases, since this form of anzmia occurs mainly among the
poor. Here, however, spinach, which is twice as rich as beef
in iron, green cabbage leaves prepared in various ways, and
which contain as much iron as lean beef, may be added to the
customary diet. White beans, carrots and wheat-bran are inex-
pensive, but contain more iron than potatoes or any of the por-
ridge cereals. Ferratin, or the dried sulphate of iron, may b'e
used advantageously in the rare cases in which Blaud’s pill is

not well borne. !

The tincture of the chloride of iron so often used is not a gch
remedy. It tends to provoke constipation. The majority of cases in
which iron proves valueless are instances of erroneous diagnosis, in
which the anemia is due to activs destruction of the red cells, i.e,
hemolysis. Such cases may rapidly grow worse under the influence of
iron. Barnes recommends a neutral odorless and tasteless solution he
terms iron vitellin. Murrell® in a clinical study of various forms of
iron, including Blaud’s pill, found that the dried sulphate gave the best
results among the inorganie preparations, while iron vitellin, of all the
organie preparations, not only proved the most active, but also 50 per
cent. more so as to red corpuscles and 25 per cent. as to hemoglobin,
than the best inorganie iron.

In the fozic an@mias, the first indication, of course, is to

eliminate the causative poisons, extrinsic or intrinsic, i.e., those

i 1 01 *
which are depressing the vasomotor and adreno-thyroid centers.

* Author’s conclusion,
18 Murrell: Medical Press, July 6, 1904,
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In workers in lead, polassitum iodide, given in increasing
doses after meals, and in large quantities of water, is of recog-
nized value; these salts stimulate powerfully the adreno-thyroid
center, and secondarily the vasomotor center.* In arsenic
anmmia, thyroid gland is indicated,* since arsenic and thyroid-
ase are physiological antagonists, the latter being the normal
stimulant of the test-organ.* In the anwmia of alcoholism or
nicotinism, cessation of the use of aleohol and tobacco is suffi-
cient, since alcohol robs the blood of its oxygen directly, while
nicotine is a vasomotor depressant.* In syphilis, the iodides or
mercury come first in order after thyroid extract,* while in the
an@mia due to malaria, quinine, as an active stimulant of the
vasomotor and adrenal systems, is of especial value,

The relationship between arsenic and thyroid extract is based on
the observation of Bédart and Mabille,” confirmed by Ewald,® that the
untoward phenomena caused by iodothyrin eould be reduced and even
prevented by the simultaneous use of arsenie.

In the post-hemorrhagic form, no remedies are required.
A copious diét and fresh air soon cause the blood to resume
its normal condition. The process may be hastened, if neces-
gary, by means of small doses of thyroid gland, 1 grain (0.06 gm.)
after each meal.

v PERNICIOUS ANZEMIA.

SyNoNYMs.—Progressive Pernicious Anemia; Idiopathic
Anemia. :

Definition.—Pernicious anzmia, a disease of the blood
characterized by extreme pallor and a marked reduction of the
red corpuscles, is due to the presence in the blood of toxic sub-
stances which, by overstimulating the test-organ, keep the blood
sufficiently overladen with auto-antitoxin to produce progressive
haemolysis. **

Symptoms and Pathology.—The most prominent symptom
is extreme pallor, both face and body gradually assuming a
lemon-yellow tint. The yellowish color usually deepens as the
case progresses, but it may appear suddenly. In contrast with
this hue is the blanched appearance of the membranes, the
mouth, lips and gums.

* Author's eonclusion.
1': éé;;tkor'a gcg;rﬂien.

art and Mabille: C. r. de la Soc. de biol., 10 série, vol. v, p. 656, 1898.
% Ewald! Die Therapie der Gegenwart, Sept., 1899, ’
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The blood is correspondingly pale and watery. Ixamina-
tion Teveals a very marked reduction of the red blood corpuscles.
While normally the proportion is about 5,000,000 to the cubic
millimeter, it may be reduced in this disease to below 500,000,
and even to a lower ratio. Quincke reported a case in which
there were only 143,000 immediately before death. While the
hemoglobin is also reduced, the ratio of this pigment to the
blood corpuscles is higher than usual. This is an effort at com-
pensation, and proves again that the red corpuscles are but
storage cells for oxyhzmoglobin.* Many of the corpuscles be-
come greatly enlarged, being then termed megalocytes. Some
are irregular in shape, i.c., poikilocytes, while others again may
be smaller than usual: microcytes; but neither of these two
modifications of shape is pathognomonic. Nucleated red corpus-
cles are almost always found, however, the normal-sized nor-
moblasts, the nucleus of which is markedly stained, and the
large megaloblasts with pale nuelei.

The onset of pernicious anzmia is gradual and insidious.
Weariness and weakness increase until the patient reaches a
state of extreme debility, with marked tendency to vertigo and
fainting.  Numbness beginning at the extremities, weakness or
absence of tendon reflexes, and paralysis are sometimes wit-
nessed. Dyspneea on exertion and sighing are also prominent
features. And yet, no emaciation oceurs,

These phenomena are generally aseribed to a gradual destruetion
of the red corpuseles. This view is sustained and elucidated by the
functions of the adrenal system. A commection between this disease and
the adrenals was suggested by Addison in 1855.

The adrenoxidase, of which the red corpuscles are the carriers,
being one of the triad that insures the functional efficiency of all tis-
sues,* reduction of the number of red corpuscles correspondingly reduces
the volume of this substance. As the muscles constitute the bulk of the
body tissues, progressive weakness is the most prominent sign. This
explains also the parmsthesia, loss of tendon reflex, and paralysis. The
tendency to fainting is due to a similar condition of the brain cells. The
dyspneea and sighing are characteristic signs of inadequate tissue oxy-
genation. The absence of emaciation is aseribable to the fact that the
lencocytes, which supply the nutrient granules to the tissues, are not
destroyed concurrently with the red corpuscles.*

The cardio-vascular symptoms are very marked. The pulse
is rapid and large, but soft, and sometimes jerky. The arteries
and veins may pulsate and throb visibly. A loud venous hum

* Author's conclusion.
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can usually be detected, with the stethoscope, in the vessels of
the neck. Cardiac murmurs may also be heard. The blood
coagulates slowly. Retinal hsmorrhage is frequently observed;
epistaxis, menorrhagia, purpuric eruptions, and cercbral hem-
orrhage may occur. (Edema of the ankles, face, and lungs, and
dropsical effusions may appear at any stage.

These are all manifestations of two conjoined factors: general
Yascula.r dilation and the diminution, in the blood, of fibrin ‘ferment,
i.e., adrenoxidase.®* The vascular dilation is due to relaxation of the
muscular coat of all vessels ineident upon lowered oxygenation of the
vessel walls. As a result, and in accord with Marey’s law, the pulse
rate is increased. The relaxation of the vascular walls facilitates pene-
tration of the blood-plasma wherever hypostatic congestion oceurs;
hence the cdema, The adrenoxidase heing the fibrin ferment which
conyerts fibrinogen into fibrin, the coagulating power of the blood is im-
pmrf:-d. and the hamophilic state is initiated.* This, added to the watery
eondition of the blood, provokes the hemorrhagic phenomena.* )

(Gastric and intestinal disorders are the rule. There is in-
disposition to eat and disgust for food, rather than true anorexia.
Indigestion, nausea, vomiting, and diarrheea are frequently ob-
served. The gastric juice is generally deficient in hydrochloric
acid.

! _The ‘activity of all the gastric functions, muscular and secretory,
ig primarily lowered owing to the inadequate supply of adrenoxidase,
which destruetion of the red cells entails. The peristaltic action of the
walls of the stomach being imperfect, the food undergoes correspond-
ingly deficient *preparatory digestion, a morbid process aggravated by
the fact that pepsinogen, nucleo-proteid and adrenoxidase, the three
active factors of gastric juice, are not secreted in sufficient quantities.*
The deficiency of hydrochlorie acid shows that such is the case, The
concurrent relaxation of the cardiac and pyloric muscular fibers allows
the imperfectly digested food to penetrate the intestines, where it meets
correspondingly impaired museular and seeretory functions. The succus
‘entenpﬂs is deficient in auto-antitoxin, hence the presence of gastro-
intestinal disorders.*

The liver, kidneys and spleen show an increase of iron
pigment, In the liver it is usually found in great quantities
in the lobules and the bile capillaries. The urine, on the other
hand, may be pale, but it often contains urobilin and is dark.

Both the iron and the urobilin are products of broken-down red
corpuscles. The iron which passes to the intestines with the bile is
usually recovered by the intestinal leucocytes* and utilized in the re-
construction of hemoglobin. The decrease of red corpuscles limiting the
uise of all the iron, the surplus accumulates in the various organs men-
tioned. Considerable adrenoxidase may also be wasted; this substance
and _urobi]m being identical bodies, it darkens the urine when oxidized,
precisely as it does in the skin when bronzing occurs.* Bronzing is also
observed sometimes in pernicious anemia. '

* Author's conclusion.
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Etiology and Pathogenesis—Repeated parturition is a pre-
disposing factor in many cases, the disease being seldom encoun-
tered in primipare. Prolonged and immoderate lactation also
appear as precursors in a small proportion of cases. Both in
men and women, malaria, syphilis, purulent foci, especially
pyorrheea alveolaris; septicamia, gastric ulcer, ete., are included
among the causative intoxications. The imperfectly digested
food-stuffs that remain in the gastro-intestinal canal, as ex-
plained under the previous heading, or intestinal disorders pro-
voked by intestinal parasites, also act as foci for a practically
continuous auto-intoxication.

The disease is due to the presence in the blood of any
poisonous substance generated directly or indirectly through any
one of these morbid conditions, and to the irritating influence
of this poison upon the test-organ.* The adreno-thyroid cen-
ter being overstimulated, a sufficient excess of auto-antitoxin is
present in the blood* to destroy the red corpuscles more or less
actively, i.e., to cause hammolysis.

The fact that the blood contains a substance which destroys the
red corpuseles in this disease, as shown by Bordet and also Ehrlich, who
termed it “hemolysin,” is now- generally recognized. The nature of the
substance, however, has remained obscure. As shown above, the process
is readily accounted for through execessive functional activity of the
adrenal system, the auto-antitoxin including also, as I have shown, the
jodine-laden thyroidase which contributes markedly to the destructive
process,
The excessive functional activity of the anterior pituitary, ie.,
of the test-organ, in this disease, is well shown by the fact that in preg-
nancy—a. frequent cause of the disease—the organ is always overactive,
being kept so, we have seen, by the excess of toxic wastes which the
fetus contributes to the maternal blood. In 1898 Comte* examined
histologically the pituitary of a number of women who had died during
pregnancy, and found the anterior pituitary hypertrophied in every
case. This was confirmed by Launois and Mulon® Douglas Stanley™
found marked lesions in the adrenals in a case of pernicious anemia.
The excessive activity of the adrenals, by causing an overproduction
of adrenoxidase, increases correspondingly the oxidizing power of the
blood. In the liver, where the temperature is higher than elsewhere,
the proteolytic activity of the blood is raised beyond the resisting power
of the ted corpuscles, and those cells are destroyed (hsmolysis)* in this
organ with greater rapidity than in the general blood-stream. Colman,*
after a study of 22 cases, concluded, in fact, that the disease was essen-
tially due to a destruction of these eells in the liver. The disease was
attributed to hemolysis by Quincke, thirty years ago, his opinion being

= Author's conclusion.

21 Comte; These de Lausanne, 1898.

22 Taunois and Mulon: Ann. de gynée. et d’obstét., 2 série, vol. i, p. 2, 184
23 Douglas Stanley: Brit. Med. Jour., Feb. 16, 1895. :

% Colman: BEdinburgh Med. Jour,, Mar. and Apr., 1201,
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based on the marked accumulation of iron in the liver. This view has
been accepted by most observers, and is now the prevailing one, a3
already stated.

Treatment.—In true pernicious anamia, iron is obviously
useless, since it merely adds to that already accumulated in large
quantities in the liver and other organs.

Arsente—which acts by depressing the excessive activity
of the test-organ, i.e., the adrenal system, reducing thereby the
proportion of the auto-antitoxin to which thé hamolysis is due
—hag proven of real value, but only when given in compara-
tively large doses. Beginning with 5 minims of Fowler’s solu-
tion, the dose should be increased at the rate of 1 minim (0.06
gm.) each day, until 30 minims (2 gms.) are administered
three times a day. It should be persisted in for months, with
intermissions of a few days, but only if necessary; and in all
cases its use should go hand in hand with repeated examina-
tions of the blood. The recovery, as previously stated, is often
ephemeral.. ‘The case should be closely watched at least two
years after disappearance of the morbid symptoms, and the use
of the remedy resumed as soon as any indication of recurrence,
as shown by blood count at intervals, appears. Sodium caco-
dylate is suitable for hypodermic use, */, grain (0.033 gm.)
being injected three times daily.

The beneficial action of arsenic is readily accounted for when its
depressing influence on the adrenal system is taken into account, as
above.* Bédart and Mabille® found that arsenic counteracted all the
morbid effects of thyroid medication, a fact confirmed by Ewald® and
others. In pernicious anmmia, therefore, it diminishes the production
of auto-antitoxin and thus arrests the hemolytic process.®

Antiseplics have been advocated to counteract the auto-
intoxication engendered by the putrefactive contents of the
gastro-intestinal canal. Salol, 10 to 15 grains (0.6 to 1 gm.),
in capsules, three times a day, or befanaphthol, 2 grains (0.13
gm.), in pills, twice or thrice daily, have each given satisfac-
tory results occasionally, particularly in cases in which arsenic
could not be used, or had to be discontinued. Lavage of the
stomach and enemata of normal saline solution have also heen
nsed, mainly to remove accumulations of undigested food-stuffs.
They do more, however; the saline solution being partly ab-

© * Author’s conclusion.
2 Bédart and Mabille: Loec. cii.
2 Bwald: Loe. cit.
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sorbed, the osmotic properties of the blood, which are impaired
by the continuous overactivity of the adrenal system, are im-
proved.* Enemata plus subcutaneous injections of saline solu-
tion and arsenic are very efficient.

Finely powdered bismuth subnitrate, in 10-grain (0.6 gm.)
doses, twenty minutes before meals, iz a far better antiseptic
than either of the above.* It is slowly absorbed, and counter-
acts gastro-intestinal irritation. If an impure salt happens fo
be taken, the contaminating agent is arsenic—which cannot but
enhance its beneficial effects.

Salol on reaching the alkdline intestinal juice splits into salicylic
acid and carbolic acid. The latter anmsthetizes the gastro-intestinal
mucous membrane, but, with the salicylic acid, disinfects putrefactive
contents. Beta-naphthol also dulls the sensibility of the canal, retards
digestion, acting similarly in witro; and is likewise a disinfectant.
Hence both remedies may aggravate the gastro-intestinal disorder, but
their antiseptic properties prove beneficial when the intestinal contents
happen to be very toxic.*

As to the use of saline solution, Alex. McPhedran® relates the case
of a man, aged 55 years, in whom the blood-count showed 480,000 per
cubie millimeter; hamoglobin, 20 per cent. There was delirium, vom-
iting and diarrhea, Treatment by subeutaneous injections of normal
saline solution on every alternate day, and the intervening of saline
enemata, with arsenic internally. The patient, at the time of the re-
port, was practically well.

Various other sources of intoxication must be antagonized.
The presence of pyorrheea alveolaris, considered by Hunter as a
prominent source of auto-intoxication, imposes the use of anti-
septic mouth washes and dentifrices, Useful for this purpose,
after cleansing the teeth, is the following preparation :—

Fl. ext. of hamamelis ij (8 gm.).
Aleohol,
Rose water, of each Fss (15 gm.).

Apply to the gums with a cotton wad after carefully cleansing the
teeth following each meal. :

Some clinicians emphasize the need of rest in an armchair
or in bed, relapses having been known to follow fatigue, i.e.,
muscular exertion. A light nutritious diet is also recommended.

A milk diet is a valuable measure in this connection.
Practically no waste-products being formed by this food, the
adrenal system, subdued directly by the arsenic and indirectly
by the bismuth and the oral hygiene, soon loses its overactivity,

* Author's conclusion.
27 Alex. McPhedran: Canadian Pract., Nov., 1897.
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and ceases to produce the excess of adrenoxidase to which the
- destruction of red corpuscles is due.

G. L. Gulland® lays special stress on diet in the treatment of
pernicious anmmia. This should be arranged with care to suit each
case, but the broad principles are that, as long as the blood-count is low,
it should consist entirely of milk and farinaceous food; no meat of any
kind should be permitted. Of course, this change of diet partly meets
the second indication, the diminution of bacterial processes in the in-

“testine. It is not uncommon to find that patients when they are first
seen have large quantities of indican and similar substances in the
urine, and that after a week or two on a farinaceous diet these prac-
tically disappear. : i

Muscular exertion entails the production:of wastes which must
be converted in the blood into elimmable end-products. This means
overactivity of the adrenal system and, therefore, increased destruction
of red eorpuscles.* The same untoward effect is provoked when meats
are allowed. Their conversion into assimilable granules is imperfectly
performed and toxie wastes also unduly excite the adrenal system, thus
aggravating the morhid process.*

CHLOROSIS.

SyNoNYMs.—Green Sickness; Chloranemia; Chloremia;
Morbus Virgineus.

Definition.—Chlorosis, a form of ansmia characterized by
a yellowish or greenish tinge of the skin, and occurring usually
in young girls, is due to the presence of three concurrent mor-
bid factors: (1) depressed funetional activity of the adrenal
system; (2) inadequate assimilation of the iron from food-
stuffs; and (3) marked diminution of the iron-laden hzmatin
which holds the adrenoxidase in the red corpuseles pending its
distribution to the tissues.** ‘

Symptomatology and Pathology.—The most striking symp-
tom of this disease is a yellowish-green hue of the skin, lips, con-
junctiva and all mueous membranes, coinciding with an absence
of emaciation. In a small proportion of cases, however, the
blood-changes observed in chlorosis appear irrespective of these
objective phenomena, the face being normal as to color and
the cheeks rosy. The patient may, in fact, show some tendency
‘to adiposis. Even in these instances, however, as in the typical
cases, there is marked weakness, lassitude and indisposition to
exertion. The appetite is either greatly reduced, or capricious,
the patient longing for pickles, vinegar, etc., and ingesting such

* Author’s conclusion.

*+ Author’s definition.
% G. L. Gulland; Brit. Med. Jour.; Jan, 12, 1907.
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articles as chalk, slate pencils, soil, efc. Enteroptosis, gastrop-
tosis, hyperchlorhydria, gastrodynia (due in some cases to gas-
tric ulcer), and movable kidneys are commonly observed.
Constipation is almost the rule. Dyspneea, palpitations, some-

-times accompanied with some irregularity in the heart’s action,

though the pulse be large and soft, are frequently noted, along
with purely functional eardiac murmurs, usually located at the
base, and sometimes at the apex, when the heart is markedly
dilated. The murmurs may often be traced up along the vessels
of the neck. Along the course of the jugular vein, especially on
the right side, a peculiar venous hum, the “bruit du diable,” is
also dizcernible in over one-half of the cases. Neuralgia, vertigo,
fainiing, moroseness, and hysterical phenomena are not uncom-
mon, especially in young girls, who constitute the great major-
ity of cases. - The eyes are unusually brilliant, as in some febrile
disorders, and the sclerotic appears bluish. In fact, fever is
not infrequently observed in these cases. The menstrual flow
is usually scanty and sometimes suppressed, but in a large pro-
portion of cases, there is metrorrhagia or dysmenorrhaa. The
urine is of low specific gravity and deficient in urea, and is gen-
erally very pale. (Edema of the face and ankles oceurs in ad-
vanced cases. In a small proportion of cases there is a tendency
to thrombosis, especially of the veins of the legs, which exposes
the patient to a dangerous complication: pulmonary throm-
bosis. The cerebral sinuses may also be affected.

Birch-Hirschield® and Kockel,® according to Lazarus® “believe
that chlorotic blood has a greater tendency to coagulate, and they asso-
ciate this with the increased number of blood-platelets.” TIndeed, we
have seen that adrenoxidase is the fibrin ferment, and that the platelets
are but droplets of the former. Stengel” refers to Leichtenstern’s®
study of 1658 cases of chlorosis in which thrombosis positively occurred
only 11 times, and “probably in a mild form in a few other instances.”
Thrombosis is evidently a rare complication.

In typical ecases of chlorosis, the red corpuscles are not
diminished to any material degree, the salient feature heing a
reduction of the heemoglobin. .So decided is this in most cases,
that the hlood and the corpuscles themselves appear quite pale.

2 Bipch-Hirschfeld: Congr. f. innere Med., Bd, xi, 8. 28, 1892,

3 Kockel: Deut, Archiv f. klin. Med., Bd. i, 8. 557, 1894,

3 [agarus: Nothnagel’s “Encyclo. of Pract. Med.,” vol. on Dis. of the
Blood, p. 402, 1905.

82 Qtengel: [Ibid.

83 Teichtenstern: Miinch. med. Woch., Bd. xIvi, S. 1603, 1899.
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The percentage of corpuscles per cubic millimeter may exceed 80
per cent. of the normal, while that of the heemoglobin may be 40
or lower. Properly speaking, however, what is absent is not
hemoglobin-proper, but that portion of it which remains in the
red corpuscles, 4.¢., heematin,* the true blood-pigment. Its albu-
minous portion, adrenoxidase, is not only present in a free state
in the plasma,* but in rare instances it occurs in excess in the
latter, as shown by the blood’s increased coagulability—adren-
oxidase being the fibrin ferment.* The paucity of haematin in
the corpuscles renders them incapable of holding the albumin-
ous portion of hemoglobin,* they appear not only paler than
normal, as stated, but smaller. Conversely, some may, here
and there, appear enlarged, their undivided content in heematin
being in that case sufficient to anchor an unusual quantity of
adrenoxidase, owing to the abnormal quantity available in the
plasma.* Small nucleated red corpuscles (normoblasts), which
are derived from the bone-marrow, are also found in the blood,
especially when an active regenerative process ig going on. This
proves futile, however, if hematin, the link between the red
corpuscles and the albuminous hemoglobin, be deficient.* The
white corpuscles appear normal in all respeets.

The marked diminution of hmmoglobin as eompared to that of
red corpuscles was first observed by Duncan nearly forty years ago,
and the diagnostic importance has been sustained by the researches of
Hayem, Sorensen, Stockman,® Griiber® and others. TIn 63 consecutive
cases examined by Thayer in Osler’s ¢linic,®® the average of red corpus-
cles wag 4,096,544, or over 80 per cent., while the average percentage
of hemoglobin was 42.3 per cent. The variations in size of the red
corpuscles have remained unexplained; this is readily accounted for by
the fact that the albuminous portion of the hemoglobin has never been
taken into account. As to the nucleated cells, Lazarus refers to the
investigations of Neumann, Bizzozero and Ehrlich as having shown be-
yond a doubt, that they are “the evidence of active regenerative proc-
esses in the blood-forming organs (bone-marrow).”

Etiology and Pathogenesis—Although the chromatin of
meat, vegetables, fruit, etc., is the mother-substance of haematin,
the proportion of metallic iron absorbed daily from these food-
stuffs is at best very limited, namely, from 6 to 10 milligrams
(*/1o to '/, gr.) Moreover, this intake cannot be considered as an
asset, since it varies but little, if at all, from the output by the

% Author’s conclusion.
3 Stockman: Brit. Med. Jour., Dec. 14, 185,

% Graber: Cited by Lazarus: Loc. cif.
% Qsgler: Loe. eit., p. 722, 1905.
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urine and feces. This indicates that the body absorbs from the
alimentary proteids only just enough iron to replace the quantity
normally utilized in the blood and tissues, and that in case of
need, it draws upon its reserves in the liver, spleen, bone-mar-
row, ete.®

We have seen in the article on iron that Bunge and Macallum
had shown that the chromatin of the various proteids, animal and
vegetable, was the mother-substance of hemoglobin, As to the inges-
tion of iron, Stockman® found that “the quantity of metallie iron in
ordinary dietaries seldom exceeded 10 milligrams (*/; gr.) per day, and”
that it “might be as low as 6 milligrams (*/,, gr.) in people of ordi-
nary appetite and digestion.” In a subsequent article, Stockman and
Greig® demonstrated that “the iron metabolism is extremely small so
far as intake and output is concerned.” In one observation they “almost
exactly coincided;” in others the output even exceeded the intake,

That conversely, iron may be lost or eliminated by way of the
intestine, is sustained by considerable evidence. As far back as 1852
Bidder and Sehmidt® ascertained that from six to eight times more iron
was eliminated with the faecs, even during fasting, than with the urine.
Gottlieb, after feeding puppies on iron-free food, imjected iron sub-
cutaneously and found nearly 97 per cent. in the fwces. That this is by
no means all excreted by way of the liver and with the bile, is proven
by the experiments of Nathan,” which showed that the greater part of
the iron excreted was carried to the large intestine by leucocytes. Hoch-
haus and Quincke* hold that the accumulation of iron in the submucous
tissue of the large intestine is connected with its excretion, and that
this is probably effected by the extrusion of iron-laden leucocytes. The
opportunities for an output even in excess of the intake are evident.

In the great majority of cases of chlorosis, the disease is
due to three morbid factors acting concurrently: (1) a defi-

_clency of iron in the patient’s regular diet, (2) depressed func-

tional activity of the adrenal center,* and (3) its results,* im-
perfect digestion and assimilation.

As to the first cause, chlorosis is most common among ill-
fed working girls or “sweat-shop” hands, whoge diet seldom
includes meat, fruit, and other foods rich in iron. Among the
well-fed classes, chlorotics are likewise seen, but here the tastes
are catered to, and the diet consists mainly of desserts, especially
sweets, cakes, candy, ice-cream, milk, etc., all of which are
extremely poor in, or devoid of, iron.

* Author's conelusion.
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Still, a multitude of girls, under identical conditions, do
not suffer from chlorosis; a predisposing cause must prevail,
therefore, in addition to these conditions, This is represented
by the second cause mentioned. The age at which chlorosis
most usually occurs, between 15 and 20 years, coincides with the
period of greatest development, and when the adrenal system,
therefore, is under the greatest stress.* If, as is often the case
with the genitalia, the pelvis and the breasts in these cases, the
organs forming the adrenal system are inadequately developed,
they fail to meet the needs of the organism, and the vital process
in all tissues is deficient.* Hence the muscular relaxation—
the cause, in turn, of the weakness and lassitude, of the gastrop-
tosis and enteroptosis, of the cardiac and vascular dilation, of
the large and soft pulse, of constipation, of all menstrual dis-
orders, ete., briefly, of all disorders in organs supplied with
muscular elements. Hence, also, the many other morbid phe-
nomena which general vascular relaxation entails, viz., accu-
mulation of blood in great mesgnteric channels, and recession
of blood from the brain, lungs and skin, which, in turn, give
rise to the familiar vertigo and tendency to fainting, dyspneea,
coldness of the surface and extremities, and pallor.* Finally,
the haxmatopoietic organs themselves are the seat of inadequate
metabolism, as shown by the average reduction of about 20 per
cent. of red corpuscles, a proportion which is sometimes
greatly exceeded.

The third cause is a normal consequence of the second.
The dilation of the stomach and intestines, the constipation,
and the many symptoms appertaining thereto, clearly point
to imperfect digestion, a condition which in itself diminishes
the likelihood that the small proportion of iron absorbed daily
from the alimentary canal under normal conditions will he
reduced. The intake being diminished, the reserves in the liver,
spleen, etc., are drawn upon and the time finally comes when
they are exhausted. This marks the onset of the disease, i.e.,
the time when the red corpuscles, failing in their supply of
haematin, gradually lose their hold upon what proportion of
albuminous haemoglobin, or adrenoxidase, the adrenal system is
able to produce.*

* Author's conclusion.
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A diet deficient in iron thus becomes more of an aggravat-
ing factor than a primary cause of chlorosis; but we must not
forget that in many instances the deprivation of wholesome
food has existed from infaney, and that this in itself has tended
to inhibit the development of the adrenal system, to prepare the
goil, in other words, for chlorosis.*

All this applies as well to other causes of chlorosis. The
great majority of cases occur in delicate, blond (i.e., hair devoid
of iron), illy-developed girls, and sometimes boys; while its
causes are all of a debilitating kind, squalor, overwork, pro-
longed lactation, exhausting drains, profuse menstruation,
masturbation, grief, nostalgia, ete., all of which tend to depress
the functional efficiency of the adrenal center, directly or indi-
rectly. This is the underlying cause of chlorosis, but only when
the intake of iron from the blood fails to compensate for the

output.*

The presence of adrenoxidase in unusual quantities in the plasma
previously referred to, does mot mean that an excess of this body is
produced; it only signifies that what proportion is unabsorbed by the
red corpuscles as the albuminous moiety of hemoglobin circulates in a
free state in the blood-stream. The activity of the adrenal center may,
therefore, be far below normal and adrenoxidase still occur in the
plasma.

Treatment.—To administer iron to such cases without in-
creasing the functional activity of the adremal system is not
judicious, since it tends to increase constipation, while being
wasted through the alimentary canal. The first feature which
requires attention is the state of the blood. We have seen that
it has a marked tendency to coagulate, and that this has been
aseribed to blood-platelets. As this points to a deficiency of
blood-salts,* the use of normal saline solution is indicated. The
best method in these cases is to give it in the form of a large,
hot (110° F.—43.3° C.) enema every other night, and, if the
case be severe, to administer it in small quantities either endo-
venously or hypodermically, three days in succession, then every
other day. The only other indication at this time is the diet
recommended for angmia, which includes foods rich in iron and
alkaline salts.

At the end of a week, the blood will have regained, at least
to a certain extent, its normal osmotic properties, and, the vege-

* Author's conclusion.
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tables aiding, its normal alkalescence. The thyroid gland, in
small doses, 2 grains (0.13 gm.) during meals, should then
be begun, to enhance, through the adrenal system, metabolism
in all its tissues, including theé muscles of the heart and vessels.®
The tone of the latter being improved, the distribution is equal-
ized, and the adrenoxidase-laden plasma, instead of circulating
in the larger, deeper vessels, where it is of but little use to the
vital process of the organism at large, will now increasingly flow
through the capillaries of all organs. As this applies also to
the muscles of the stomach and intestine, the gastroptosis and
the constipation will also be corrected. The resumption by the
vessels of their normal caliber will have another aI]»im}m.l‘tant
effect in this connection: it will correct the main factor in the
loss of iron ingested, viz., abnormal intrahepatic vasodilation
and failure of the iron-laden leucocyles to circulate through the
capillaries of the hepatic cells. The iron, which, under these
conditions, was imperfectly prepared for absorption, will then
simply be -excreted with the feces—along with other food-prod-
ucts for the formation of hmmatin. After two weeks of thy-
roid gland, this stage will have been reached, and iron, ])rel'u‘r-
ably Blaud’s pills, will now prove beneficial, since the stomach,
liver and intestines will have been rendered able to prepare it for
its assimilation by the red corpuscles, which, under the influence
of the thyroid gland, will also have appeared in greater num-
ber in the blood.* Adrenal gland in 2-grain (0.07 gm.) doses
hastens recovery by supplying the oxidizing constituent of the
hamoglobin.

Others have observed the beneficial effects of thyroid gland.
Battey Shaw* writes: “Capitan and Camus describe the favorable results
of thyroid treatment in cases of severe chlorosis. Treatment by iron
v.-astf.?und to be more successful when combined with thyroid treat-
ment.’ :

Other agents which have proven beneficial are the iodides.
But even the iodides tend to increase the gastrie disturbance in
these cases. The syrup of the todide of iron is sometimes borne
without trouble, in 10- or 15-drop doses in a half tumblerful of
water. Strychnine, in full doses, with inhalations of ozygen, is
very efficient in mild cases. All are adrenal stimulants, The
seashore hastens recovery in such cases.

* Author’s conclusion.
42 Battey Shaw: ‘‘Organotherapy,” p. 99, 1905.
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HAMOPHILIA.

Syxonyms.—Bleeder’'s Disease; Sporadic Hemophilia.

Definition—A tendency to serious and sometimes uncon-
trollable hemorrhage, due to a deficiency of fibrin ferment
(adrenoxidase) in the blood and a corresponding diminution of
the coagulability of the latter.*

Symptoms and Pathology.— The abnormal tendency to
bleed is usually discovered through occurrences to which, as a
rule, little importance is attached: mose-bleed, the extraction
of a tooth, the application of a leech, a slight cut, vaceination,
religious circumeision, ete. It may occur as the unsuspected
source of metrorrhagia, or as the so-called “renal” haemophilia,
the urine being bloody. The skin is frequently the seat of
hemophilia; vesicles are formed either during apparent health
or during eruptive diseases, scarlatina, varicella, ete., or more
or less extensive extravasations appear under the skin, owing fo
capillary oozing, either as the result of a pinch, a blow, etc., or
without provocation. The haezmorrhages may be internal ; hemo-
philia may thus act as the underlying cause of cerebral hzmor-
rhage. Reddish striz of minute dilated vessels are sometimes
witnessed in these cases.

The pathological anatomy of the disease affords but little informa-
tion. The walls of the blood-vessels are said to be “thin” or “fatty,” but
Nancrede* says that this supposed thinness has only been witnessed once
histologically. As to their being fatty, we have seen that “fatty degen-
eration” so-called is due to post-mortem changes. Abderhalden® recently
ascribed hemophilia to localized changes in the development and struet-
ure of the venules and arterioles of the regions involved, but, as shown
below, vascular changes are of secondary importance in that they only
tend to predispose these regions to act as outlets for the blood. In a
case noted by Chauffard* for instance, the recurrent hemorrhages were
always from the same areas.

Affections of the joints are very important in this connec-
tion, as many hamophilics have lost their lives through surgical
intervention. A joint in such subjects may suddenly and with-
out appreciable injury become filled with blood, swell, become
painful, ete., and slowly recover. This may recur repeatedly,
but ultimately be attended by alterations of the synovial mem-
brane and cartilages and finally deformity. It is in these cases

* futhor's definition.
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of haemophilic arthritis that a fatal error in diagnosis may be
made. These cases usually show a pallor of the membranes;
but the characteristic features are a history of hamophilia,
ecchymotic patches, and dilated capillaries. Recurrent epistaxis
should always awaken suspicion. In tuberculous arthritis—the
diagnosis usually made—the doughy patches of ecchymosis are
absent, scars are likely to be present; inequality of the femoral
condyles or of the head of the tibia may at times be discerned.

Froelich,” who lays stress on these diagnostic points, states that
aspiration of the joint, tenotomy and foreible extension should not be

attempted in such cases. As shown below, however, even major opera- -

tions may be done after appropriate treatment. Without such, however,
surgical procedures of any kind, even cauterizations, as shown by Nové-
Josserand,” are likely to lead to a fatal issue.

Etiology and Pathogenesis—Heredity is a marked feature
of hamophilia, having been traced back in one family through
nearly three centuries. It is offen transmited by women not
themselves affected (Nasses so-called law). Another peculiarity
18 the marked fertility of bleeders’” families. Again, a woman
belonging to a family of bleeders may not herself be a bleeder,
and may bear offspring who are, especially if her children are
males.

The genealogy of a family of bleeders traced back nearly 300 years
was recorded by Hoessli®® A marked example of transmission through
non-hemophilic women reaching back 200 years and affecting only males
was published by C. Hicks® All suffered from arthritic disorders,
Steiner™ observed a case in a negro, the first on record in this race, and
traced it back to the great-great-grandmother. The family was ex-
tremely fertile, but both males and females were bleeders, though inva-
riably transmitted through the females. Pincus® states positively that
hemophilies should not marry, but this view is subject to modification,

in view of the facts submitted below.

Deficiency of the fibrin ferment—the adrenoxidase—
in the blood is the underlying cause of haemophilia. Fibrin
ferment being a necessary constituent to the formation of fibrin,
this substance is not formed in adequate quantities and the blood
cannot coagulate.*

Haemophilic subjects appear normal because coagulation re-
quires an excess of fibrin ferment (adrenoxidase) over and above

* Author's conclusion.

4 Froelich: Revue d’orthopédie, vol. xv, p. 289, 1904,
48 Nové-Josserand: Revue de chir.; vol. xx, p. 768, 1899,
4® Hoessli: Zeit. £. klin. Med., Bd. xv, S. 277, 1888.

5 C. Hicks: Trans, Med. Assoc., Georgia, 1903,

5 Steiner: Johns Hopking Hosp. Bull,, Feb., 1900,
Pincus: Central. f. Gynzek., Bd, xxvi, S. 573, 1902
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the needs of tissue respiration, and this excess is not available in
them. Ag adrenoxidase is the oxygen-laden adrenal secretion,
the primary cause, therefore, is a deficiency of adrenal secre-
tion.*

I have shown that fibrin contains adrenoxidase and that it is
identical with fibrin-ferment. That the advenals are the source of
this substance, and that a deficiency of their gecretion is the primary
cause of hemophilia, is illustrated by the fact that stimulation of the
adrenal center by its normal stimulant, i.e., thyroid extraet, counteracts
the hemophilia. This is emphasized by several cases given in outline
under Treatment. In the first series, thyroid extract was employed
empirically; in the second, Dr. W. J. Taylor’s cases, 1 had recom-
mended its use with the view of increasing the fibrin-ferment. Dr.
Taylor carefully noted the blood’s coagulability and found that it in-
creased from day to day under the influence of the thyroid extract.
Direct proof is afforded by the fact that adrenalin likewise arrests the
bleeding in these cases; here it does simply what, as I have shown, it
does in the lungs,

Treatment.—We have in thyroid gland not only a prophy-
lactic, but also a curative agent, since it stimulates powerfully
the pituitary body and raises its functional activity when its use
is prolonged. Three grains (0.2 gm.) three times daily, i.e.,
after each meal, suffice for this purpose. This causes gradual
increase in the coagulating power of the blood, thus rendering

even serious operations safe when the coagulating time has been
reduced to the minimum normal, 2.e., three minutes.

The cases in which thyroid extract has been used successfully are
already quite numerous. Délace® promptly stopped a menorrhagia which
had lasted fourteen days in a hemophilic; alveolar and subcutaneous
hemorrhages were also present. Instances in which unmistakable cases
were successfully treated have been reported by Combemale,® €. R. Jones,™
Scheffler,’® E. Fuller™ and others, The remedy was administered empiri-
cally in these cases, as previously stated. Not so with three cases re-
ported by William J, Taylor,® however, Having in mind my view that
it was by increasing the coagulating power of the blood that thyroid
extract prevented hemorrhage, he tested the blood’s coagulating time:
in a profuse bleeder requiring an operation it was reduced from 111
minutes to 2 minutes and 6 seconds, and nephropery was successfully
performed, the wound being “remarkably dry.” Thyroid gland was
also given by him in a case of osteomyelitis attended with constant
bleeding, and caused the latter to cease in one week. In a third case, it
rendered possible the extraction of a tooth in a heemophilie, no hamor-
rhage occurring, though the gums were badly lacerated.

* Author’s conclusion.

% Délace: Jour. de méd. de Paris, vol. X. p. 48, 1898,

5 Combemale: La méd. moderne. yol. ix, p. 278, 1898.

5% C. R. Jones: Brit. Med. Jour, Nov. 10, 1900.

% Schefler: Arch. de méd. et de pharm. milit., vol. xxxvii, p. 246, 1901
5 B. Fuller: Medical News, Feb. 28, 1903.

¥ W. J. Taylor: Monthly Cyelo. of Pract. Med., July, 1905.
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Caleium chloride has likewise given good results, owing to
the well-known influence on coagulation, but its effect is only tem-
porary. It is given in 10-grain (0.6 gm.) doses, three times daily.
If given to prevent bleeding during a minor operation (it allows
of no other than trifling ones, extraction of teeth, opening of
small abscesses, ete.), the coagulation time should be taken, and
if this does not reach below five minutes, thyroid extract should
be given in addition. Digitalin in full therapeutic doses is also
useful.

Sympson,” Wallace,® Parry™ and others have obtained good results
with ealeium chloride in heemophilia. Ballantyne™ used it successfully as
an antenatal remedy, 4.c, to prevent hamophilia in the third child of a
woman whose two first children were bleeders. I used tincture of digi-
talis and obtained a prompt recovery in the case of a hoy whom recur-
rent heemorrhages had almost exsanguinated.

The most valuable local hemostatic is adrenal chloride (1
to 1000 solution), gauze saturated with it being applied directly
to the wound. A thick layer of the powdered extract also arrests
the bleeding promptly. The ordinary styptics, perchloride of
iron, ergot, etc., have been used, but seldom with success in

serious cases. Fresh entire blood may be transfused, a small

quantity being sometimes sufficient to arrest a profuse flow.

Adrenalin has been used successfully in the above manner by W.

Milligan,® E. Franeis.* and the extract by W. T. Thomas®™ and others,
The use of entire blood was recommended by Hayem,® who thought that
hig “hemotoblasts” caused the formation of a clot. I have shown® that
these hematoblasts or blood-platelets are droplets of adrenoxidase, i.e.,
of fibrin-ferment.

5 Sympson: Lancet, May 13, 1899,

9% Wallace: Brit. Med. Jour., May 10, 1902.

9. Parry: Lancet, Feb. 21, 1903.

% Ballantyne: Jour. Amer. Med, Assoc., Aug. 24, 1901,
% W. Milligan: Brit. Med. Jour., Feb. 1, 1902.

% B. Francis: Ibid., May 28, 1904.

¢ W. T. Thomas: Ibid., Nov. 23, 1901.

% Hayem: Le bull. méd., vol. ii, p. 1235, 1267, 1888,
% Of. this vol., p. 829.

CHAPTER XXXII.

THE INTERNAL SECRETIONS IN THEIR RELATIONS
TO PATHOGENESIS AND THERA-
PEUTICS (Continued).
THE ADRENAL SYSTEM IN INFECTIONS OF THE LYMPHATIC
SYSTEM.

We have already seen that in tuberculosis, infection occurs
to a great extent through the lymphatic system. In the diseases
reviewed in the present chapter, syphilis and bubonic plague,
infection not only occurs by way of this system, but the
lymphatic glands act as foci for the development of pathogenic
organisms. Hence the occurrence of buboes and kindred com-
plications. An important feature emphasized is the need of
energetic measures, as represented by the value of mercury, the
1odides, ete., in the treatment of such disorders. Toxwmias are
readily antagonized by ordinary adrenal stimulants because it
is in the blood that the bactericidal and antitoxic agents which
these remedies evoke first appear. TIn the lymphatic system,
however, the protective process is relatively deficient, owing
to the absence of red corpuscles, and therefore of adrenoxidase,
in the lymph, a fact which involves a deficiency of auto-anti-
toxin in this fluid. Hence the freedom with which bacteria
multiply therein; hence also the presence in the lymphatic
glands of a multitude of phagocytes, small and large, whose
purpose is to rid them of pathogenic elements of all kinds.
The aim, therefore, should be to inerease the proteolytic power
and the aggressiveness of the phagocytes by agents which cause
their digestive vacuoles to be well supplied with auto-antitoxin
(their digestive triad) and to semsitize actively the bacteria.
These requirements are met hy mercury, the iodides and thyroid
extract, as suggested helow.

SYPHILIS.

SyNowyMS.—Lues; Poz; Lues Venerea.

Definition.—A specific disease due to inoculation, prob-
ably by the spirocheta pallida, characterized by three stages: -
(1) the primary stage, in which the seat of inoculation is con-
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