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temperature to 104° or 105° P. (40° or 40.5° C.) when reac-
tion occurs, with marked intensification of the knee-jerk and
bilateral paralysis.

William Browning“ states that in children the chances of partiai
recovery are good; that in adults the recovery depends upon the sey-
erity of the apoplectic attack; -and that in old age, when the arteries are
tortuous or caleified, but limited recovery is to be expected, Barps“s
concludes that if either renmal disease, Cheyne-Stokes respiration or
hyperpyrexia be present, the patient will probably not recover,

Pathogenesis and Pathology.—Whether we ascribe the Tup-
ture of the artery to miliary aneurisms, to endarteritis, to the
so-called “fatty erosion” or to “diffuse degeneration,” we are
always brought back in cerebral hemorrhages that are not due
to traumatism or to an acute infection, leukemia, ete., to a com-
mon cause: arteriosclerosis, the lesions being similar to those"
of that disease (g.v.). The multiple causes of arteriosclerosis:
overeating (gout), aleohol, syphilis, senility, excessive exertion,
excitement, starvation, lead, etc., are likewise those of arterio-
sclerosis.  This applies as well to the renal lesions of this dis-
ease. On the whole, the relations of cerebra] hemorrhage to
the adrenal system are those of the latter fo arteriosclerosis. *

The reader is referred to the article on Arteriosclerosis for tle
details of the process, Whittaker=s writes in this conmection: “In all
cases the process depends upon arteriosclerosis, which runs a slow and
insidious course for months and Years, and usually eludes al] discovery.,
The catastrophe is sudden, but the disease process which leads up to it
is very slow.” Allen Starr," in a study of 200 cases of apoplexy, found
that 80 per eent. presented prodromal symptoms which he regarded as
probably due to arteriosclerosis, Broadbent,” in a study of the vas-
ou[ar‘ohanges in 16 cases, found senile degeneration of the vessels in

eration of the vascular intima. The cerebral
thinned and hyaline or studded with white patches, which, on micro-
scopie examination, were found to consist of localized thickening and
degeneration of the subendothelial tissues, over which the museular
coat, thin and atrophied in some instances, could not, as a rule, be
traced. These are, we have seen, precisely the lesions found in the
arteries of the body at large in arteriosclerosis, Stein™ observed the
typical loss of elasficity, end states that miliary aneurisms are far less
frequent than is generally believed, the lesion being atheromatous,

vessels were dilated,
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Unfortunately the phenomena which mak_@ it }‘msmlrhlc]_hi
recognize the presence of ari,criosr-]er.n.aus, hardening of ﬂ'll:.]‘&( l'ﬂ
and temporal arteries, the arcus senilis, etc., are npt alw 113:.'].)1(:’-
sent. The arterial lesion being present, coughing, sm:emr:l,g,
straining, etc., may suddenly increase the genleral \‘as-c-.ullall.r tcfl-.
gion and cause rupture of the vessel, a mass of blood varying in
size from that of a small cherry to that of an orange or more
being suddenly projected under a pressure varying ffom. 1f00. toi-
200 mm. Hg. upon the brain. As it cougulates at once, it 0}:115
a relatively dense body which may foreibly compress or 61:11'1-‘
tegrate more or less the brain-substance, and as this sub'stanc';,‘ll:,
not renewed in the latter case, permanent lesions remain. he
“stroke™ is the result of shock, which reactft; upon t%lc cutn“e
cerebrospinal system, while the lns§ of consciousness is due to
the suddenly-induced cercbral ansemia. '

The hazmorrhage is derived either from a me.mngeal or cen-
tral artery, but rupture of a meningeal branch is often due to
traumatism. Tn most cases it occurs within the ﬁfzid of the cen-
tral branches of the circle of Willis rather than in the cortical
branches of this circle. The branches of the middle (‘Berebral
artery, which penetrates the brain by way of the. antem‘or per-
forated space, are especially prone to rupture; this applies par-
ticularly to a branch that passes to the internal capsule and the
lenticular nucleus and which has been named by Charcot the
artery of “cerebral heemorrhage.”

;Thmlgh any portion of the brain may become the seat of
the hemorrhage, certain regions suffer more frcqllent.l_\f'_tll‘an
others. The principal among these are, in the order ni.‘ dnngl-
ishing frequency: the internal capsule, the corpora striata, 1?
thalami optici, the corona radiata, the convolutions and the pons
Varolii.

i ves is v t, owing to their
The pressure in the central vessels is very great, sl
proximity 1;0 the great chanm-.l‘s‘“th(? carotu‘lﬂ. fHﬁnﬁfog(]l]:dpi‘;; :lltl:“n{l;:‘r]f;
i nee of a short neck, especially in massive, ull-bloode ok
g]tfilxl:':‘? showed that the pressure of the blood projected mtn‘th? cplrl'?!{:i
tissues was 100 to 200 mm, Hg, The destructive action {wcomlti:.igt:: ?xr;
 view of T : izssues under normal cond 8 ¢
in view of the fact that the same tissues nnd s ke
i ‘ 7 10 mm. Hg. Boudet™ reportec ase
subjected to a pressure of only 16 & A i
in which three-fourths of the right hemisphere was 2$tro} \
lt::n':“]"uon1phusizcd the importancg of the great pressure in the basilar
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arteries as well as in the median cerebral arteries and the thinness of
the walls of the cerebral vessels which predispose them, when they are
the seat of atheromatous or miliary aneurisms, to hemorrhage. Zapin-
sky* in 15 autopsies found degenerative lesions in the vessels of the
base in every instance, the atheromatous plates being sufliciently marked
to be seen with the naked eye.

Treatment.—Measures 1o PREVENT THE DEVELOPMENT OF
AN ATTACK.—In some cases some of the prodromal symptoms,

slight thickness of speech, torpor, or numbness of an extremity, °

headache, vertigo, fullness in the head, etc., occur several days
before an attack. When there is any evidence or likelihood of
arteriosclerosis, measures should at once be instituted to pre-
vent the stroke. If the arterial tension is high, the pulse tense
and hard, an attack may occur at any moment; agents which
cause immediate relaxation of the vessels by obtunding directly
the vasomotor centers* are necessary. Among these are nitro-
glycerin, which acts on the pulse in two minutes, and the effects
of which have entirely passed off in three hours; sodium nitrite,
the action of which shows itself in about five minutes and lasts
the same length of time; erythrol tetranitrate, in the solid form,
acte in from twenty to thirty minutes, and its effects continue
from seven to eight hours. To thwart the attack, therefore,
either of the two first agents should be given every two hours
and the third every six hours. An immediate result may be
obtained with amyl nitrite, 5 drops, inhaled from a handker-
chief; or a slight degree of help may be derived from sweet
spirits of miter, two teaspoonfuls in a little water, pending the
arrival of a stronger vasodilator.

The period of onset and the duration of the effects i i

¢ ons 2 effects of nitroglycerin
are those given by C. R. Marshall,** those of sodium nitrite by %éﬂch,‘“
and those of erythrol trinitrate by Bradbury,™ both cited by Marshall.

Important in this connection is the avoidance of any effort
or excitement and of agents which tend to stimulate the 'patient
and cause a rise of the blood-pressure: stimulants, emetics, digi-
talis and strychnine are particularly harmful in this connection.
Strophanthus and potassium iodide, casually mentioned by some
authors among the useful drugs, are also contraindicated in
threatened apoplexy. Saline injections may also prove harmful

:{lgthf}r'i conclusion.
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by increasing the body fluids and the blood-pressure. The
bowels should be kept free, to avoid autointoxication.

As attacks sometimes come on at night owing to the recum-
bent position, vasomotor depressants should be taken on retir-
ing. To those mentioned may be added sodium or potassium
bromide, chloral hydrate and veratrum viride. These three
agents may be advantageously combined.

The patient’s diet should be light, and coffee, tea, and other
stimulating beverages should be dispensed with.

Preston™™ rightly holds that more could be done in the prodromal
stage if this condition were carefully studied.

MEAsURES T0 PREVENT EXTENSION OF THE CEREBRAL
Lestoxs During TaE ATrAcK.—After the first outpour of blood,
the hemorrhage almost always continues some time, and if steps
be taken to decrease the cerebral blood-supply, the extension of
the lesions may be, to a certain extent, curtailed, provided the
patient be seen sufficiently early.

The patient is usually found lying on his back; his trunk
and head should be gently raised until he is in a semirecumbent
posture; the back and head being supported by the back of an
overturned chair, made comfortable with pillows if these are
available. If the face is dugky or cyanotic and the pulse is hard,
incompressible, inhalations of amyl nitrite, 6 to 8 drops or more,
should be resorted to, the handkerchief upon which the drug is
poured being held in front of the patient's mouth and nose.
This eauses immediate relaxation of all arteries and the patient
is bled, as it were, into the large trunks of the splanchnic area.
In the meantime, the necessary preparations for venesection hav-
ing been made, the patient should be bled. The brain is thus
relieved instantly by the drug, and kept in that condition by the
bleeding; the destructive process is thus necessarily counter-
acted. To prevent recurrence of the high vascular tension vera-

trum viride, 10 drops or more, if need be, of the tincture (1905
U. 8. P.), should be given every two hours.

Browning'® writes in this connection: “Some cases are promptly
fatal, meningeal and ventricular forms being usually of this kind.
Nearly always, however, the effusion progresses for some time. It is
liere that the physician can be of great service.” Some elinicians hav-
ing advocated the recumbent position, Heidenhain™* refers to several

127 Preston: Maryland Med. Jour., July 28, 1903.
1% Browning: Loc. cil.
12 Heidenhain: Berl. klin. Woch., Bd., xxvii, S. 126, 1830.
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instances in which the placing of this position had been followed imme-
diately by aggravation. Osler, Tyson, Bramwell* and others all rec-
ommend venesection, the latter stating that it is contraindicated when
the pulse is feeble, rapid or irregular, the heart dilated and weak, and
the patient very old and debilitated. As illustrated by a case reported
by Benham,* it tends furthermore to arrest convulsions, which, owing
to the intense vascular tension accompanying them, must increase
greatly the cerebral effusion. The value of the measures outlined above
are further suggested by the fact emphasized by Grasset™ that “what-
ever may be the pathogenic theory regarding apoplexy, it is essentially
characterized by a congestive condition of the head and by circulatory
erethism.”

A purgative aids the remedial process by further depleting
the vascular system. By causing, moreover, congestion of the
intestinal vessels, it acts as a derivative besides insuring the
elimination of substances capable of causing aufointoxication,
Two drops of erofon oil mixed with a little glycerin or olive oil,
dropped on the back of the tongue, or */, grain (0.016 gm.) of
elatertum dissolved in a little water in the same manner are
usually employed with advantage. An enema of lukewarm water
is also useful. A hot foot-bath also serves a good purpose as a
derivative,

By this time the patient has received all the truly useful atten-
tion he requires. Counterirritation to the neck serves only to irritate
him by increasing his discomfort. The ice-bag placed on his head to
meet the popular notion on the subject only serves to contract the peri-

pheral vessels and increase in proportion the internal pressure—while
affording a secorfd source of discomiort,

As in the premonitory stage, all stimulants and tonies,
including particularly strychnine, digitalis and the iodides,
should be avoided, as they all tend to raise the blood-pressure,

It is often necessary to relieve the bladder by means of the
catheter,

Measures To A1p THE PROCESS 0F RESOLUTION.—When the
reaction sets in, the fever is a protective phenomenon—an effort
of the organism to rid the brain of the hemorrhagie coagulum
and of what detritus has accumulated around it. Trephining
has been used with success to remove a meningeal clot, but a
clot in the deeper tissues is usually beyond reach. Potassium
todide is usually given at this stage in the hope of hastening the
absorption of the clot, but, like digitalis, it increases the vascular
tension in the usual therapeutic doses, and, therefore, exposes

1% Bramwell: Treatment, July, 1897,
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the patient to another stroke. 1t is preferable to allow the phy-
siological resources of the body to act without interference on
our part.*

Whittaker™ writes in this connection: “Certain lymph cells, plm:-
gocytes, begin at once to remove the obstruction, and e.ells which 113}1)1;
porate ’blood-('orpustrles are seen as early as the third day. Diirc
found on the eighteenth day free pigment, and nothing but pigment on
the sixteenth day.”

When the period of resolution has set in, ho\.vever, much
may be done to prevent the development of paralysis. ‘

We have seen that the cerebral lesions are located in the
brain proper, the source, therefore, of \’(?IUI‘ltﬂ!'y impulses, the
spinal system per se, governed by the pituitary !.?ot-lv\' and the
source of involuntary, i.e., automatic impulses, remaining whole.*
The loss of voluntary stimuli does not mean, however, that the
spinal system has lost its control over the muscles of th'e para-
lyzed side, or that the vasomotor supply through which the
muscles are nourished is the least impaired.* It only means
that the strictodilator nerves which incite function in certz?lll
muscles no longer receive one of the two kinds of stimuli which
they are in the habit of receiving through the intermediary of
thercord, i.e., the voluntary from the impaired area of the organ
of mind, in contradistinetion to the automatic from the somatic
brain, the pituitary body.* Even this may be reduced .to a mere
question of quantity as far as the vasa vasorum (\\'hIC]?, whe'n
constricted, cause the arterioles they nourish to dilate and admit
more blood into the muscular elements) are concerned, since all
impulses to them, whether originally derived from the brain or
from the spinal cord, serve hut one purpose, namely, to provoke
their constriction,*

Such being the case, paralysis finally occurs, merely because
the muscles are allowed to degenerate through deficient use.*
It would be prevented to a great extent, and perhaps altogether
in some cases, were measures to do so initiated as soon as ﬂ}e
patient has recovered from the immediate effects of the paralytic
stroke.

i i ridence to

The reader is referred to the sixteenth chapter for evi '
the effect that all somatic functions, including intricate musecular move-
ments, can be performed independently of the brain. Not only do exten-
give injuries of the hemispheres—the crow-bar case, for instance—fail

* Author's conclusion.
188 Whittaker: Loc. cil.
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to impair muscular activity, but even their entire removal as in so
high a mammal as the dog, will fail to do so. This has been shown
by Goltz's animal, which lived eighteen months after both lobes and a
part of the optic thalami had been removed. That timely measures are
useful is shown by the following lines of Browning’s:* “Recently a
German writer has done good service by calling attention to the impor-
tance, in these cases, of doing everything to bring activity again into
the patient’s merve tracts. He shows that by rousing these persons,
lifting them—when not too feeble—into a sitting position, getting them
once more interested in life; further by ewercising aetively and semi-
passively the paretic muscles, we ean save the patient from further
degeneration that so often ensues and may effect great gain. To the
value of this principle I can heartily subscribe. Ere beginning this plan,
however, we must wait until the danger of immediate relapse is past—
say, usually until the end of the first week or ten days.”” The practical
side of the question thus sustains the explanation T submit.

An important practical point in this connection is that the
vitality of muscles can be preserved reflexly, and enhanced when
defective, by massage. The latter should be begun as soon as
possible, therefore, avoiding much pressure. The muscles of
the trunk, especially the trapezius, should not be overlooked in
this connection. Passive movements should follow the massage,
taking care to give each member exercise in the line of its usual
functions. Thus, the fingers should be gently flexed and un-
flexed upon the hand, and separated and approximated: the arm
likewise at each joint, and rotated, etc. After the massage and
passive motion, the patient should attempt to repeat the same
motions voluntarily. He will be aided in this not only by the
temporary inerease of nutrition which the previous procedures
will have brought about, but also by the fact that the somatic
brain is able to supply, when movements are alone in order,
impulses which strikingly recall those projected by the organ of
mind.*

Interpreted from my standpoint, manipulations such as those prac-
ticed by osteopaths and masseurs promote nutrition of the structures
thus treated by enhancing reflexly the propulsive activity of the arte-
rioles through the sympathetic, and aid materially thereby the restora-
tion of funetion.

When the patient is able to go about, he should be treated
as a case of arteriosclerosis—a condition quite amenable to treat-
ment in a large proportion of cases.

Many highly accomplished men, ihc]uding Samuel Johnson, have

Ii'ved.!.nany years of usefulness after an attack of apoplexy. As to
disability, Whittaker refers to the fact that Schmidt “described 30

* Author's conclusion.
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DIABETES MELLITUS. 1583

¢ases of cerebral lesion in which no sign of brain aflection cm:l(l]1 bs;
demonstrated during life,” these cases constituting un‘e-t!nnll‘"olfla : t?S
local lesions which came to autopsy during eight years in HRichhors
elinie.

DIABETES MELLITUS.

SyNoNyM.—Glycosuria.

Definition.—There are two forms of glycosuria: (1) Dia-
betes Mellitus, due to hyperactivity of the adrenal system, and
(2) Asthenic Glycosuria, due to hypoactivity of the adrenal sys-
tem.*

Diabetes mellitus, an excessive excretion of sugar and urine,
is due to hypersensitiveness of the fest-organ, and to the pres-
ence in the blood of waste-products or other irritating substances
which keep this organ, and through it the adrenals, 0\'e|'ac.tivfe.
An excess of adrenoxidase is thus produced, and the intrinsic
metabolism of all tissues is correspondingly activated. The
pancreas being thus caused to secrete, besides its other ferments,
an excess of amylopsin, the hepatic and muscular glycogens are
converted into sugar with unusual rapidity, and the surplus of
sugar formed is eliminated by the kidneys.*

Symptoms.—The onset of diabetes mellitus is insidious, and
any one of its symptoms may appear first. As a ru'e, however,
the earliest phenomena observed are unusual thirst and dr‘vne?s
of the mouth and pharynx, and viscidity of the saliva. Polyuria
may either appear concurrently or be the first symptom observed,
the excretion of urine being increased to a daily quantity vary-
ing from 6 to 30 pints or more, the urine itself being pale and
acid, and having a specific gravity varying from 1020 to 1040,
or even higher. It contains from !/, to 5 per cent. or more of
sugar (glucose), the daily excretion of which may vary from
one ounce to as much as two pounds. Stains on the linen or
on the shoes or clothing, where drops of urine happen to fall,
prove on analysis to be sugar.

The patient may sweat profusely under the influence t?f
slight exertion or during moderately warm weather, or his skin
may be dry or more or less harsh owing to deficient perspiration.
Pruritus may cause considerable suffering, especially in women,
owing to involvement of the meatus urinarius and the labia,

*Author's definition.
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i
T'he gums may I-w(-onm spongy and the teeth show an unusnal
!)muh\'l[}‘ to caries; recession of the gums is also apt to oceur
in these cases and render the teeth liable to fnlllouf ;;:i
tongu.c is often red, dry and glazed; the breath may have a
peculiar odor recalling that of apples. Excessive appetite is a
common symptom, though the patient gain no wei'rht- or ('\"L‘:l
lose flesh and grow weaker. ) X -

’J,‘huﬁe‘ symptoms may appear in rapid succession and the
case remain a benign one—at least for a time—or they may
develop very slowly, constituting a chronic case. "
9 As the disease progresses, complications may occur. Neu-
ritis, especially of the brachial and crural nerves, is 1‘1'('.( 11cjni|\'
observed. Gangrene may be readily produced by what] under
normal (fcmdilions would prove to be trifling inim:\' or disorder

a-n abrasion, a boil, ete. ; it ig apt to begin in m; e‘X}l'CHliI\'- o8 w:
cially the toes, and to extend upward.  Gastrointestinal '{li;fn'-
ders are frequently observed, consisting of imlirr-osti(;n 1;'.ith
]’pymsm and gastralgia, constipation and flatulence C(‘n' diraz'rhmatl
T'he odorﬁ of the breath changes to an unpleasant 0;10, sufrcfes‘rint;
t]-lat of vinegar or stale beer. The patient at this starfehi: es )0,:
cn%lll\_' prone fo intercurrent diseases, especially those Pof tkheklrv.-
spiratory tract, tuberculosis, pneumonia, l_n'ol‘llchiﬁé ete.  Car-
buncles gre frequently observed in the course of ‘1]10 .f‘li‘e-;%-
and promptly assume an alarming aspect. ey
v 7]11_ adm-m:r.'d cases the temperature, though not materia'ly
affected early in the discase, may become subnormal. The ten-
dlun reflexes are, as a rule; diminished, Symptoms I‘L'('t';”.l';'l;.{
_E:)SE ?f. ’filbes: the so-caileq “diabetic tabes,” may occur, \\'i-ﬂl
Steppage™ gait and paralysis of the extensors. Atrophy of the
optic nerve, cataract and other disorders of vision may app
imfh_ eyes being affected simultaneously. The other “;r;q]]z:ﬂrt:

ﬁfeem] sense.mﬂy likewise become im}uiired. I:'rlpotolléei‘steri(;-

]1] gpi’::;]d:-lmrhon are common complications, as is also interstitial

Ifmb{*h'r coma occurs in advanced cases, usually as a fatal
f'ump]:ca‘tlon. It is often preceded by general malaise irri’[nbiil-
ity, vertigo, anxiety, constipation with abdominal and’mmr-ular
eramps. Conversely, it may occur suddenly with spocia]h' re-
monifory symptoms, the patient lapsing into unconséiousnl%

KAy
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with the eyes half closed, the respiration sighing, the pulse rapid
and weak. The temperature, at first somewhat above normal,
gradually declines, cyanosis appears, the precursor of death,
which ensues usually between twenty-four and forty-eight hours
after the onset of the coma. Death from coma occurs, however,
in less than half of the cases of diabetes.

Diabetes mellitus, as here understood, begins in sthenic and
more or less vigorous subjects.*

Pathogenesis and Pathology.—Diabetes mellitus is due to
excessive irritability of the test-organ and to the presence in the
blood of waste-products, stimulating drugs, poisons, toxins, etc.,
which cause this organ to react inordinately owing to its over-
sensitive condition. By thus provoking an excessive production
of adrenal secretion, these agents excite hyperoxygenation of all
organs, including the pancreas.* As this organ (its islands of
Langerhans) supplies a ferment, amylopsin, which on reaching
the muscles through the intermediary of the leucocytes,* and the
liver by way of the splenic vein,* converts the glycogen of all
these organs into sugar, a larger quantity of the latter is pro-
duced than usual, and the excess is promptly excreted by the
kidneys.* Hence the presence of a more or less great quantity
of sugar in the urine, the excess voided over and above the nor-
mal ratio being proportionate with the degree of hyperactivity

of the adrenal system.*

In the first volume of this work (Jan., 1903)® T concluded, after
submitting evidence to that effect, that toxic glycosuria was “primarily
due to overstimulation of the adrenal system, the excessive functional
activity which inereased oxidation produces giving rise to an inordinate
production of an agency that converts glycogen into sugar,” In the
present volume™ I pointed out that diseases of the anterior lobe of the
pituitary body (the seat of the adrenal center) attended by hyperemia
or hypernutrition provoked glycosuria, and that the adrenal center was
the so-called “glycogenic center.” This term applies, interpreted from
my standpoint, only in conmection with the abrormal production of
sugar, for I regard the vagus center as the true “glycogenic center” in
the sense that it adjusts the conversion of glycogen to the physiological
needs of the body at large, by regulating simultaneously the functions
of the pancreas and the liver. The production of glycosuria by stimula-
tion of the adrenal center accounts (1) for the fact that Blum, Herter,
Croftan and others produced this symptom by injecting adrenal extract;
(2) for the cessation of toxie glycosuria when, as observed by Claude
Bernard, Kanffmann and others, the splanchnies—which contain the
nerves from_ the adrenal center to the adrenals—were severed; (3) for

* Author’s conclusion.
128 0f, vol. 1, p. 866
122 (Of, this vol., p. 102L
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the recent observation of André Mayer'™ that after extirpation of the
adrenals Claude Bernard’s puncture no longer provoked glycosuria; and
(4) for the rapid diminution of sugar both in normal glyeemia and
glycosuria, when, as observed by Kauffmann, the inferior vena cava—to
which the adrenal seeretion is carried by the adrenal veins—was ligated.
As all these observations had remained unexplained before T had shown
the functional relationship between the pituitary body and the adrenals,
they now stand as evidence of the correctness of my interpretation,

As the adrenal system includes the thyroid gland, thyroid extract
should also cause glycosuria. This fact was not only observed by Ewald
in 1894 and by many observers since; as we have seen in the seventeenth
chapter and as shown below, but Lorand found that it was even more
active than adrenal extract in this particular.

The “internal seeretion” referred to in the text only means, accord-
ing to the current view, the substance secreted by the islands of Lan-
gerhans as distinguished from the pancreatic Juice secreted externally,
i.¢,, in the intestinal canal. The manner in which this substance reaches
the liver, however, has not been shown. In the first volume® I sug-
gested that the sugar-forming ferment passed out of the pancreas with
its venous blood into the splenic vein; that it met in the latter the
internal secretion (nucleo-proteid derived from broken-down lencoeytes )
of the spleen, which rendered it active, and then passed to the portal
system, where it converted glycogen into sugar. - Additional evidence to
this effect is available in the literature on the pathogenesis of glyco-
suria; a small part of which only ean be submitted here.

We owe to Mering and Minkowski™ the view that the pancreas
produces an internal secretion which governs carbohydrate metabolism
and to Laguesse the demonstration that the islands of Langerhans were
the source of this secretion—both of which conclusions have been repeat-
edly sustained, especially by Schiifer’s'st independent researches. But
Laguesse'® concluded, moreover, that the secretion-granules of the isl-
ands, at least in the embryo, were carried away by the blood-vessels.
This applies to the developed islands as well, since they also are
deprived of ducts. My own conclusion that it is carried to the splenie
vein not only affords the only normal path for the internal secretion to
the liver, but it explains also why ligation of the pancreatic duct, while
causing disuse-atrophy of the rest of the panereatic parenchyma, leaves
the islands of Langerhans practically unharmed, thus showing that their
functions are not arrested. Indeed, as shown by Ssobolew® in the
guinea-pig, rabbit, cat and dog, the islands persisted 400 days, i.e., until
all the vital activity of the glands had ceased. Moreover, the atrophy
of the gland elements did not modify carbohydrate metabolism; it only
became impaired when the entire gland, including therefore the islands
of Langerhans, had been extirpated.

Conversely, Arthaud and Butte™ arrested glycosuria by ligating
the veins of the pancreas, which open, as is well known, into the mesen-
teric and splenie veins. This result ( although the observers mentioned in
no way refer to the possibility of an internal secretion such as that
suggested by myself twelve years later) proves conclusively that it is
through its veins that the internal secretion which provokes glycosuria
enters the circulation and through it the liver,

BT André Mayer: Arch. gén. de méd., July 17, 1808,

138.00f. vol. 1, pp. 367 et seq,

% Mering and Minkowski: Arch. f. exp. Pathol.,, Bd. xxvi, §. 371, 1889
40 Laguesse: C. r. de la Soc. de biol., § série, vol. v, p. 819 1893,

1l Schifer: Lancet, Aug. 10, 1895.

14 Laguesse: Loe. cil.

15 Ssobolew: Virchow's Archiv, Bd. clxviif, 8. 91, 1902,

M4 Arthaud and Butte: C. r. de la Soc. de biol., 9 série, vol. i, p. 59, 1890.
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As to the participation of a splenic inlterrfllul tse'crftieuwini :.hedegg:ﬁ
ie process st refe or to the first volume' for 8,
enic process, I must refer the reader i miliSut e
fign \\'hi[eh i‘lﬁ’a('tion upon trypsinogen is stluchg.d, a;lld \txludla;ltjlyptllllin ;-!90
bohydrates i “Referring to the investigators anc -
the carbohydrates as well. Referring : nvetigators and dhe-re:
searches I mention therein, Hammarsten'' says: “Such a .Clglallglnl‘lgmi{
the pancreas by the spleen has been repeatedly suggested h_}t. chi e
his statements have not only been (-uum'n}ml b: tthes({ﬂ:fgf?l 1&\3 tﬁig
jons i rt also explained.” He also states, however, §
tions, but in part also explained. ST ANSE, ph S
is caused “inp;l still unknown manner by a body whose nature is
mknown.” 7 ) ‘
} We thus have for the conversion of glycogen into sugai u~t]1m.d
composed of the blood’s adrenoxidase and nucteo-proteid fl:nm the atpmt?‘
which, by their interaction, supply the heat-energy reguired tc? ac Mi;
the pancreatic proferment amylopsinogen, to \\'lnch tlie wymem:gl -7
due, the three forming, in reality, the compound® now known as amy
opsin. '
Several drugs in. common use are capable, in suﬂimen‘tly
: RN iy ; ich
large doses, of provoking glycosuria: adlenal. extract, whice
causes it indirectly by enhancing the oxygenation of the pan-
creag; thyroid extract, which initiates the same process by stim-
ulating the adrenal center; strychnine, mercury and other diuga,
which also stimulate the adrenal center, but less vigorously.
Various diseases, the pathogenic agents of which cause
: i el
marked stimulation of the adrenal center,* may also prm'ol{t,
glycosuria. These include pertussis, measles, \'111'1(-011&13 diph-
theria, enteric fever, epilepsy, convulsions and malaria, and
i . : 1 1 r by s
diseases such as gout and rheumatism, but only during ex
acerbations of adrenal activity caused by an accumulation of

toxic wastes in the blood.

We have seen that adrenal extract readily prs)\-'okels_ glycoilnlzl;.
Thyroid extract, which acts much as does the thyroid secl-etl{:o?l lli(i-u-,
by stimulating the adrenal center, was found to [‘yrovduce 'x}n.u*} ‘91 %:ken
suria by W. Dale James' in the case of a physician \‘\ o 1<ud “:hm
thyroid for a psoriasis of old .standmg.._ The sugar dl?ll[l)pmr?)byrvéd
the use of the drug was diﬂmntm}le‘d: bnml\ar cuf.aesf Lml\‘f fm.end b :1(-, "
by Ewald,** Lorand and other clinicians. Georgiewsky foun pd]' o
dbgs the use of fresh thyroid gland as food, or of tihe '}e:\(]l)ress. _]}:l e
by injection, produced a glycosuria which Sl)l]l@tll!les'{('jl](. w.. B2 nu{;me;
17 per cent., and which disappeared when the thyroid l\'\a? n% g
given. Strychnine was found to cause glycosuria by (‘ 'I;J(G;l ;:1 =
Schiff and many others; Demant™ showed t’t]hat it m:lllael t e opt(‘;mt
glycogen to be rapidly reduced. Langendorfi*! observe 1, moé‘{;me::l,inim'
extirpation of the liver prevented strychnine ;:,rly(_»osgryl.ﬁ l(!a fihionl
use of mercury was also found to bring on glycosuria by Reynoso,

* Author's conclusgion.

s f, vol. 1, pp. 367 et seq. e

18 Hfam‘;garsten: “7, B. of Physiol.,” p. 323, 19%.9‘

47 W, Dale James: Brit. .Tlouzr.“of ;)e;émaééé Jilsgi, X

18 Bwald: Deut. medizinal Zeitung, S. : .

ue g:o':-]sgiewsky: Centralbl, f. b. med. Wissen., Bd. xxsagﬂsli, S. 465, 1895.
1% Demant: Zeit. f. physiol. Chemie, Bd. x, 8. 4“5'91188'6

18 Langendorff: Arch. f. Physiol, Suppl. Bd., S. 269, i
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bach, Bouchard and others. Handfield Jones™ noted, moreover, that
mercury caused marked hepatic hypermmia. Phloridzin glycosuria is
likewise due to marked stimulation of the adrenal center. The fact that
it is accompanied by excessive metabolism is shown by Cartier’s™ state-
ment that “all authors who have studied phloridzin unite in saying that
the animal experimented upon becomes voracious, and, if not overfed
rapidly wastes.”

As to the causative influence of various diseases, Charrin and Car-
not** produced diabetes by injecting diluted culture of bacillus pyocy-
aneus. Thomson, of Glasgow,™ in a study of a large number of cases
found a large excess of sugar in children suffering from pertussis (‘[}i-,
lepsy and convulsions, and a slignt increase in cases of varicella, variola
enteric fever and peritonitis. Teschemacher™ observed a case of measles
in which the urine contained 4 per cent, of sugar. Mossé, Charles Blane
and others™ observed it in cases of intermittent fever, Striimpell, ™
Dyce Duckworth™ and many others refer to gout as a cause of transi-
tory glycosuria. I

4

In a large proportion of the cases mbt with, the glycosuria
1s due to the presence in the blood of an excess of normal phy-
siological waste-products. These, by overstimulating the adrenal
center, produce glycosuria in the same manner as thyroid extract
and the other agents referred to above.* :

The accumulation of these poisons is principally due to the
ingestion of food in excess of the body’s needs; excessive work
is thus imposed upon the adrenal system and through it upon
the pancreas.* Overeating becomes more active as a cause of
glycosuria when, in addition, the blood is simultaneously being
deprived, by the free use of alcohol, of some of the excess r:}
oxygen the immunizing overactivity of the adrenal system is
providing.* Hence, the fact that diabetes is usually observed in
vigorous subjects who are large eaters, many of whom partake
freely of alcohol.

All conditions which impose excessive wear and tear upon
the body, prolonged overexertion, mental or physical, worry,
anger,—which are all attended by an excessive pmduétion of
toxic wastes—may also provoke diabetes through the same mor-
bid process.*

Thvis involves the conclusion that in this class of casas general
metabolism must be correspondingly excessive. Lépine'™ states that it

* Author's conclusion.

182 Handfield Jones: Ci :
o Carties ) fyones: 15lted by F. Cartier: Theése de Paris, 1891

1% Charrin and C z i
Eéri?gﬁ ,‘]"_01- A iig;l‘?t C. r. hebd. des séances de la Soe. de biologie., 10
homson: Glasgow Hosp. Rep., vol. ii 324, 1900,
18 Teschemacher: Berl, klin, Woch., Bd.'xlillx. 8, 33, 1892,
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o vg‘;?s;?’stg‘.?aﬁlsess_ Blane, and others: Cited by Verneuil: Semaine méd.,

1% Striimpell: Berl. klin. Woch., Bd i 7
:2 Dyce Duckworth: Lancet, Au'g. ﬁ,' ]xlxg).mi, ik <
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is a positive fact that in many cases of diabetes there is exaggerated
destruction of nitrogen, a fact now generally recognized. Tyson'™ also
says that the “urea is almost invariably increased,” and considers as
one of the causes of this symptom “the ingestion of large amounts of
nitrogenous food, whether to appease the appetite or by the physician’s
advice.”

A. Lorand, of Carlsbad,'® also holds that diabetes is due to the
fact that “people are taking more food, especially carbohydrate food,
into their bodies than they can burn.” As interpreted from my stand-
point, it is the attempt to destroy the excess of wastes that this entails
which causes glycosuria, the conversion of glycogen into sugar, glyco-
suria being in reality but one of the phenomena indicating that exces-
sive metabolism is in progress.

The morbid influence of aleohol is illustrated by cases studied by
Strauss of von Noorden’s elini¢'® in which glycosuria followed the use
of a mixed diet after a drinking bout. In one patient, who had lost
the tendency to glycosuria after a carbohydrate diet without sugar, the
glycosuria could be made to return by administering alcohol, Striim-
pell had already shown that aleohol favored the appearance of aliment-
ary glycosuria.

The influence of physical strain, such as that caused by long tramp-
ing, is shown by five cases reported by Hoppe-Seyler,'™ in which rest
caused the glycosuria to disappear. Gobbi'® made a similar observa-
tion in eight runners who, before the race, had no sugar in their urine.
Other instances of this kind have been reported. Mitra'® states that
diabetes is four times more prevalent in Bengal than elsewhere, and that
it is practically limited to hard-worked professional men, officials and
stndents. Bolye Chunder Sen'” had already emphasized that while the
country Hindoos were comparatively free from the disease, the propor-
tion was large among the brain workers. Worms' found that among
scientists and others leading intellectual pursuits, the proportion of
diabetics was 10 per cent. in Paris, where, as shown by Bertillon, the
mortality from diabetes had almost doubled between 1883 and 1892,
Worms observed that the condition of diabetics was aggravated by worry.

The development of pathelogical changes in the organ which
bears the brunt of the morbid process, the pancreas, occurs late
in the history of the case. It is merely overworked, and is able
to meet the needs of the stress imposed upon it. Glycosuria
cannot, therefore, be attributed primatily to disease of the pan-
creas in this form of diabetes.* After a more or less prolonged
period of overwork,* however, this organ begins to show morbid
changes, though previously, and notwithstanding the presence of
considerable sugar in the urine, and all the typical symptoms of
diabetes, it had shown none whatever.

The general trend of the pathological process is a general

® Author's conclusion.
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