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FPREEACE.

Ax incredible amount of labor has already been
bestowed upon the fundamental and minute questions
of muscular dynamies.

Interesting as these investigations undoubtedly are
in themselves, there is, nevertheless, another field of
physiological research, which, according to my way
of thinking, transcends all others in importance—I
mean the economical questions involved in normal
and morbid intellection.

The demands upon the thinking apparatus have
never been greater than at present; but, at the same
time, the factors which exert a prejudicial influence
upon the cerebral mechanism have never been more
NUMmMerous.

That these are indeed faets, and not assertions
derived from mere empty hypothesis, is abundantly
proven by the alarming increase of intellectual dis-

orders in this country during the last few years.
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INTRODUCTORY AND RETROSPECTIVE.

Tae first distinet account of a case of cerebral ex-
haustion with which I am acquainted is contained in
an article entitled “Mental Labor: its Effects on the
Blood,” by Theophilus Thompson, M. D., read before
the Medical Society of London, in 1856.% After speak-
ing of the unfavorable effect upon the mind induced
by excessive competition, the author says: *Intellectu-
al, like muscular action, probably involves an expendi-
ture of living material, and introduces a changing series
of particles—those which have been used giving place
to others, which come with the energy of new life to
perpetuate the action.” “There may be decay from
stagnation—there may be waste from persistency, undue
haste, or intensity, especially in creative efforts.” It
is only when the function is performed in a calm and
equable manner that the equilibrium of expenditure and
supply is maintained, and that power is preserved and
increased.” + These ideas, though not couched in tech-

* The “Journal of Psychological Medicine.” London, 1857.

1 N. B.—Dr. Ray, in a lecture on the * Physical Health of the Brain,”
published in 1851, has referred to the prejudicial effects exercised upon the
brain by excesses of various kinds. His recital of the symptomatology in
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nical terminology, are certainly the outgrowth of a very
high order of physiological perceptiveness, and one
which, if followed to its proper sequence, would cer-
tainly conduce to rational therapy and hygiene.

Upon these preliminary remarks follows the reeital
of a case which is evidently a very fair illustration of
cerebral exhaustion. It is true that the symptomatology
18 anything but perfect ; but enough is stated to establish,
beyond reasonable doubt, the identity of the disorder.

With respect to remedies, the author considers those
most salutary “which tend to enrich the blood.”

Again he says: “As respects the application of
medical theories, a wider range of thought should be
pursued.” “The modifications of many prevalent dis-
eases may have reference as much to mental states as to
hygienic conditions of atmosphere and diet.” “Every
remediable infirmity is a violation of the law of progress.
If medicine is to render to the community a full amount
of good, it must be not simply in treating the maladies
of individual patients, but in ministering to the condi-
tions which disturb the vitality of the race, and thus,
while improving our appliances for daily work, remem-
bering that we are enlisted in the service of mankind, we
may make posterity our debtors.” On the whole, this
is a very able paper, considering the slight attention

these cases is, however, so imperfect that it is impossible to form a just esti-
mate of the nature of the disorder which it is intended to deseribe.

The above observations apply with equal foree to an article on “ Over-
worked Brain, and the Nature of the Phosphatic Deposits in the Urine in
such Cases,” by Dr. E. A. Parkes. “Medical Circular,” February 23,
1859,
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which had been bestowed upon functional nervous dis-
orders thirty years ago.

The ideas expressed relative to specific deterioration
of blood consequent upon excessive mental work appear,
however, rather metaphysical, but afford, nevertheless,
conclusive evidence of the scientific mind of the author.

Da Costa, in the fifth and earlier editions of his work
on * Diagnosis,” draws attention to an *“affection of the
brain which may be confounded with softening : an ex-
haustion of brain-power, encountered among professional
men or those engaged in laborious literary undertak-
ings.” “ What the precise disturbance of the brain con-
sists in is uncertain; it is possible that the nutrition of
the organ has been interfered with from over-use and
worry, and that the further continuance of mental toil
and anxiety would have led to softening.” ¢ The phe-
nomena differ from those of this serious cerebral dis-
ease by the absence of, or at least by the far less, perma-
nent and marked headache, by the comparatively unim-
paired intelligence, and by the non-oceurrence of spasms,
or of paralysis of motion or of sensation.”*

I can not indorse the statement of this able writer to
the effect that spasms do not occur in cerebral exhaus-
tion. They certainly do occur, though rarely, especially
where the accompanying circulatory anomalies are at all
considerable. Where spasms occur, they are usually lim-
ited in character, confining themselves to the small mus-
cles of the hand, face, and fore-arm.

# & Medical Diagnosis,” by J. M. Da Costa, M. D. Fifth edition. Phila-
delphia: J. B. Lippincott & Co., 1881, p. 178 also edition of 1864.
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Under the designation “Nervous Asthenia,” Flint
deseribed some of the symptoms of cerebral exhaustion
in his work on the ¢ Practice of Medicine,” the first edi-
tion of which appeared in 1866.%

His exposition of the subject is, however, extremely
limited in scope, both as regards the clinical manifesta-
tions and pathology of the disorder. Moreover, this au-
thor is mistaken in supposing that he was the first ob-
server to consider the morbid condition in question as a
% distinct functional affection.” Expositions of the symp-
tomatology of the disorder, quite as lucid as his own, had
been given prior to 1866.

Forbes Winslow, in his well-known work + published
in 1860, gives some very graphic cases illustrative of
mental exhaustion. He speaks of the memory in some
of these cases as “being nearly paralyzed”—a charac-
terization the appropriateness of which will sufficiently
appear to those who are familiar with this class of dis-
orders.

Anstie} speaks of the evils of excessive brain.
work, and of the detrimental influence exerted upon
the nervous system by an undue exercise of the emo-
tions.

A case of “cerebral exhaustion” was reported by

%A Treatise on the Principles and Practice of Medicine,” by Austin
Flint, M. D. Fifth edition. Philadelphia: Henry C. Lea’s Son & Co., 1881,
p. 778.

$ “On Obscure Diseases of the Brain,” by Forbes Winslow, M.D. Lon-
don, 1860.

1 “ Neuralgia, and the Diseases that resemble it,” by Francis E. Anstie,
M.D. New York, 1872,
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Dr. George M. Schweig * in 1876. The symptomatology
is, however, so defective that it is difficult to satisfy the
mind as to the correctness of the diagnosis. The patho-
lﬂgicall opinions entertained by the author appear, how-
ever, to be judiciously formed.

A case of cerebral exhaustion reported by Dr. Da-
vid Mack t in 1874 is more complete as regards symp-
tomatology than the case of Dr. Schweig.

In 1869 the late Dr. George M. Beard published his
original paper on ¢ Neurasthenia.” }

Some years after the publication of the above article
a second communication appeared from the pen of the
same author, in which the points of difference existing
between ¢ neurasthenia,” hysteria, and ansemia were
clearly set forth.# The difference existing between the
clinical manifestations of spinal “ neurasthenia” and
those of cerebral origin were previously set forth in an
article published in 1874.|

The symptomatology of both forms of the disorder

were described in a more detailed manner in an article
which he published in 1878.~

In 1880 the views previously expressed in the above
papers, as well as in numerous other communications,

* & Cerebral Exhaustion,” by George M. Schweig. * Medical Record,”
October, 1876.

t “A Case of Cerebral Exhaustion,” by David Mack, M.D. Boston
“ Medical and Surgical Journal,” February 12, 1874.

1 Boston “ Medical and Surgical Journal,” April 28, 1869.

# # The New York Medical Journal,” March, 1879.

| ¢ Journal of Nervous and Mental Diseases,” 1874.

A ¢ Virginia Medical Monthly,” June, 1878. Also “ Journal of Nervous
and Mental Diseaszes,” April, 1879.
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were modified and considerably amplified in the form of
a monograph.®

When Dr. Beard first began to communicate his
views upon functional nervous disorders to the profes-
sion, his opinions were received with a neglect bordering
upon incredulity.

This skepticism is traceable to a variety of causes.
First of all, owing to the obscure nature of the pathologi-
cal processes which give rise to this class of disorders,
modern morphological research has as yet done little to
inerease our positive knowledge respecting the minute
protoplasmatic changes which doubtless lie at the root of
this and many other forms of functional derangement of
the higher centers.

But although inductive research has as yet done little
to advance our knowledge respecting the intimate nature
of these occult morphological changes, and will, in all
probability, accomplish but an insignificant amount in
this direction in the near future, there still remains the
possibility of establishing very satisfactory conceptions
concerning the sources of these groups of morbid symp-
toms by calling physiology to our aid. In other words,
we are reduced to the necessity of formulating a system
of inferential pathology which, though far from afford-
ing the realization of ideal scientific exactness, is never-
theless vastly preferable to that utopian and transcenden-
tal pathology which has been put forth by various medi-
cal visionaries in connection with functional nervous
disorders. It was Dr. Beard’s misfortune, like that of

# ¢ Neurasthenia,” by George M. Beard. New York, 1880,
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most other men of copious understanding, to have said,
and also to have recorded, some things which had, per-
haps, better have remained unsaid and unwritten. Re-
garded, however, from the standpoint of a broad and
liberal interpretation, his writings assume commanding
proportions ; they are indeed what may be regarded, to
all practical intents and purposes, as the pioneer efforts
of a farseeing mind in the hitherto unexplored regions
of one of the most important domains of neurology.
True, some of the phenomena had already been observed
by others; but the fact still remains that, previous to the
advent of his writings, a most important domain of neu-
rology was practically closed to exploration. He showed
the way ; and I venture to predict that many will follow
in the path which his perspicuity served to illuminate.
The field is broad ; there is no lack of room for scientific
workers. The contributions to the department of neu-
rology, which oeccupies itself with the consideration of
functional phenomena, has exhibited a well-marked pro-
gressive tendency since the publication of Dr. Beard’s
earlier papers. This is particularly true of the very ex-
tensive literature upon these subjects which has appeared
in Germany of late years.

Among the most comprehensive papers which have
appeared upon the subject of cerebral exhaustion since
Dr. Beard’s earlier publications is Dr. Radeliffe’s admira-
ble article published in 1873.* It is matter for sur-
prise, however, that this author should have presented so

* Article in London “ Lancet™ of April 12, 1878, by C. B. Radcliffe,
M. D.
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extensive a survey of the subject; should apparently
have profited by the writings of Dr. Beard, and yet have
made no kind of reference to the same. Indeed, he ap-
pears to imagine himself the first in the field. Such
glight omissions require correction, as they are liable,
when passed by unchallenged, to lead to misapprehen-
gion.

Weir Mitchell’s * little book on “ Wear and Tear” is
among the more recent contributions to the literature
concerning the effects of over-work and worry upon the
mind. The subject is, however, treated in an extremely
popular manner, little heed being paid to the intricate
questions of physiology and pathology involved.

Dr. Hammond’s + admirable little work on “ Cerebral
Hyperemia” contains many facts of interest in connee-
tion with the subject of mental strain. The novelty of
the work consists more particularly in the nature of the
pathological conclusions at which the distingunished author
arrives. Thus pre-eminent importance is assigned to vas-
cular changes, particularly to the condition of cerebral
hypersemia.

Though, according to my own way of thinking, these
phenomena, when they exist, are, pathologically speak-
ing, secondary to primary exhaustion of the cerebral cell,
they are by no means of subsidiary importance from a
therapeutic point of view, as, when once established,

* 4 Wear and Tear.” Philadelphia: J. B. Lippincott & Co. The date of
publication is not indicated on title-page.

4 Vide also chapter on * Cerebral Congestion,” contained in Dr. Ham-

mond’s work on “ Diseases of the Nervous System.” New York: D. Apple-
ton & Co., 1881.
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they in their turn react in a most prejudicial manner
upon the already affected ganglia.

I can not help believing, therefore, that, in drawing
attention to the importance of these vascular phenomena,
Dr. Hammond has rendered substantial aid to the subject
of morbid cerebral economies.

Dr. J. Crichton Brown belongs in the category of
those English writers who in recent times have done
much toward systematizing the study of functional nerv-
ous disorders.

My own prineipal contributions in this direction are:
An article published in the “ Medical Record,” February
18, 1882 ; a monograph published by Anson D. F. Ran-
dolph & Co., New York, March 29, 1882; a paper
read before the New York Neurological Society, June
6, 1882, and subsequently published in the ¢ Philadel-
phia News” of June 17, 1852; an article published in
the “Medical Record,” April 7, 1883; a monograph on
“Brain-Rest,” published by G. P. Putnam’s Sons, New
York, March 15, 1883; a paper “On the Nature of
Nervousness,” contained in the “Medical Gazette” of
November 24, 1883 ; a paper read before the Medical So-
ciety of the County of New York, and published in the
“New York Medical Journal” of December 29, 1883,
and the present publication on “ Brain Exhaustion.”

2
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THE RELATION OF THE LAW OF THE CONVERTIBILITY OF
FORCEE TO THE DYNAMICS OF THE HEALTHY AND
MORBID BRAIN.

Smvce the time when physiology first took rank
among the sciences there has been an endeavor on the
part of investigators, in this most important branch of
research, to identify the forces manifesting themselves
in the living organism with those acting in the domain
of the inorganic world. Dut, while many of the phe-
nomena of the living organism may be explained on the
basis of what is known of the operations of external
forces, there remains yet another group of manifestations
which appear to differ in some important respects from
the usual phenomena of chemistry and physics. These
manifestations have received from some writers the
specific designation of wital forces, of which subject
more hereafter. One of the most important and far-
reaching prineiples of physies is the comparatively recent
doctrine of the “ Convertibility of Forces.” The essen-
tial features of this broad generalization were first clearly
enunciated by Mayer, a physician of Heilbronn, Ger-
many, though Newton doubtless predicted the eventual
establishment of the doctrine.
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Regarded from Dr. Mayer’s point of view, “forces
are causes, in which full application of the axiom must
be found that every cause must produce an effect which
corresponds and is equal to the cause. ¢ Cousa aequat
effectum. Thus, if a cause, C, produces an effect, E,
then C=E. Should the effect E become the cause of
another effect, e, then also E=e = C. In such a chain
of causes and effects, no link or part of a link can ever
become nothing = nothing. Should a given cause, C,
have produced its corresponding effect, E, then C ceases
to exist, for it has been converted into E. Consequently,
as C passes into E, and the latter into e, it follows that
all these causes, as far as relates to their guantity, possess
the property of indestructibility, and to their gquality
that of conwvertibility.” * It is with this characteristic of
convertibility that we shall be chiefly concerned in the
following considerations, which, however, possess no
claim to exhaustiveness. The object, indeed, of the
present discussion is purely suggestive, it being essen-
tial, according to my way of thinking, in the present
state of knowledge, to make all forms of intellection
correspond, as far as possible, with the highest forms of
scientific generalization. By this I do not wish to
arouse the anticipation of any especially novel views
with regard to brain-function as such. What most con-
cerns me here is the refutation of that absurd doctrine
which insists upon regarding mind as something with-
out the pale of natural law—as a thing swi geners in its

*® “The Connection and Equivalence of Forces,” by Justus von Liebig,
contained in his * Familiar Letters on Chemistry.”
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relation to other vital phenomena. No doubt the ma-
jority of biologists, and sociologists as well, have long
gince come to regard brain-force from a standpoint in
harmony with the teachings of evolution. There are
many persons, however, who still look with suspicion
upon the physiological method of regarding mind ; and
for no other reason, apparently, than because of a morbid
fear that such a manner of contemplating intellectual
phenomena might result in abrogation of the doctrine
of the immortality of the soul. Nothing more illogical,
however, can be imagined than such a deduction. We
are bound, indeed, to study the laws under which mind
manifests itself in living organisms; but what has such
investigation to do with the eventual destiny of the
phenomena themselves when they escape beyond range
of scientific inquest ?

The law of the indestruetibility of force is rather an
argument in favor of the perpetuation of mental phe-
nomena in some form than otherwise.

But to return to the specific subject of discussion.

This law of the convertibility and indestruetibility
of causes, this doctrine of the “conservation of forces,”
has received such substantial support from the researches
of Joule, Grove, Farady, Tyndall, and Thomson, that it
may now be ranked among the most thoroughly estab-
lished generalizations of physies.

This is, however, not the place to enter upon the
discussion of the application of the doctrine of the cor-
relation of forces to the phenomena of the inorganic
world. It is eminently proper, however, in the face of
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the great gain aceruing to scientific iﬁvestiga.tinn in the
inanimate world by the application of this law, that an
earnest effort should be made to apply the principles of
its teachings not only to the contemplation of vital
phenomena as a whole, not only to the general dynam-
ics of the organism at large, but also to the economics
of the individual organ.

First, then, as to the relation of the law of the con-
vertibility of forces to the phenomena of vegetable and
animal life in general.

‘When carbonie acid, water, ana zinc are brought to-
gether they exercise a certain effect upon each other.
By reason of chemical affinity, a powdery compound is
formed, which contains carbonic acid, zine, and oxygen
from the water. At the same time hydrogen is evolved.

In plants, the bud, or part of the plant, takes the
place of the zine. The growth of the plant resunlts in
the formation, from carbonic acid and water, of chemical
compounds containing carbon and hydrogen, or carbon
and elements of water, and oxygen is at the same time
evolved.*

Sunlight acts upon the plant very much in the same
manner as electricity, which neutralizes the attraction of
the elements of water, thus separating them from each
other. The light of the sun is therefore absolutely ne-
cessary to the growth of the plant. Moreover, heat is
indispensably requisite to the evolution of the phenom-
ena of plantlife. Not only, however, does the plant
owe its development to heat, but the germ, that supposed

* Op. cil.
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repository of an independent “wital principle,” «bil-
dungstrieb,” or “ germ_force,” is absolutely incapable of
any specifically constructive act of its own, without the
active assistance of heat. Thus, if the seed be excluded
from a free access of air, if moisture be denied it, and
if the temperature be maintained sufficiently low, it may
be kept in a condition of perfect inaction for any length
of time. When, however, the three requisites of air,
moisture, and heat are again brought to bear upon it,
germination takes place. It is therefore perfectly evi-
dent that heat can not be regarded simply in the light
of “a vital stimulant” to the germ, as some would have
us believe, but that it must rather be looked upon as the
active constructive force. Otherwise, if heat were mere-
ly a primary “stimulus,” the seed having germinated
and the plant having started on its career of develop-
ment, there should be no further use for this calorie
“gtimulus.”” As we have seen, however, heat is a devel-
opmental sine gua non throughout the entire career of
the plant. Viewed in the light of the foregoing exposi-
tion, Carpenter’s® proposition, to regard the functions
of the germ in the light of a “ directive agency,” is par-
ticularly appropriate.

As Carpenter { rightly observes, however, “the con-
dition of the plant which has attained a more advanced
stage of development differs from that of the germinat-
ing embryo essentially in this particular, that the organiec
compounds which it requires as the material for the ex-

* % On the Correlation of the Phyzical and Vital Forces.” A paper, by
William Benjamin Carpenter, 1850, $ Op. cit.
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tension of the fabric are formed by itself, instead of
being supplied to it from without.” ¢ The tissues of
the colored surfaces of the leaves and stems, when acted
on by light, have the peculiar power of generating—at
the expense of carbonic acid, water, and ammonia—vari-
ous ternary and quaternary organic compounds, such as
chlorophyll, starch, oil, and albumen; and of the com-
pounds thus generated, some are appropriated by the
constructive force of the plant (derived from the heat
with which it is supplied) to the formation of new tis-
sues, while others are stored up in the cavities of those
tissues, where they ultimately serve either for the evolu-
tion of parts subsequently developed, or for the nutri-
tion of animals which employ them as food.”

From these facts Carpenter draws the inference that
“the influence of light upon the vegetable organism ap-
pears to be essentially exerted in bringing about what
may be considered a higher mode of chemical combina-
tion between oxygen, hydrogen, and carbon, with the
addition of nitrogen in certain cases; and there is no
evidence that it extends beyond this.” “That the appro-
priation of the materials thus prepared and their con-
version into organized tissue in the operation of growth
and development are dependent on the agency of /eat,
is just as evident in the stage of maturity as in that of
germination.”

Through the agency of the continual decay incident
to plant-life, a portion of the products drawn from the
inorganic world is restored to it in the form of water,
ammonia, and carbonic acid. Another portion of vege-
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table products is consumed by men and animals as food,
while yet another part is reserved as fuel (wood, ete.).

The eventual entire decay of the plant completes the
process of restoration. We have here a most beautiful
illustration of the indestructibility of matter and force.

But what is their characteristic in the sources of that
vital force which lends animation to the organism of the
‘higher animals ?

The first fact of importance in this connection is the
evolution of the germ in the mammalia by the Aeat to
which the ovum is exposed within the body of the animal.

During the period of early infancy the child is sup-
plied with an adequate amount of nourishment by the act
of lactation.

Later on it becomes dependent upon food derived
from the external world for its maintenance. This food
is derived either directly from the vegetable kingdom, or
from animals which have obtained their nutriment from
plants. In any case the dependence of the vital phe-
nomena exhibited by animals upon plants is sufficiently
clear. It is therefore evident that all vital manifestations
are ultimately dependent upon heat derived from the
sun. Some have gone even farther, and sought to deter-
mine the source of solar heat itself.

The great difference between the vegetable and ani-
mal kingdoms consists in the diversity of their respective
relations to the inorganie world.

Thus the vegetable is continually occupied in *rais-
ing” its structural materials from a lower to a higher
chemical grade by means of the force derived through
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the instrumentality of the solar rays. The animal, on
the contrary, elevates one portion of these constituents
(of the plant) to a still higher grade by the disintegration
of another portion, through the process of oxidation.

The maintenance of the collective vital functions of
living men is dependent upon the co-existence of two
phenomena. The first of these is the disintegration of
the tissue itself by oxidation, and the second is the re-
pair of the waste consequent thereupon. The forces lib-
erated by these processes are ultimately traceable to
Jood.

‘Now, when we come to examine as to the special con-
ditions which are necessary to the maintenance of the
specifie functions of an individual organ, we find, in the
first place, an elaborate distributive apparatus—the circu-
lation—consisting of canals, containing a fluid the hetero-
geneous composition of which, under normal circum-
stances, corresponds to the nutritive requirements of every
tissue in the body. The blood-stream may, in fact, be
regarded as the principal repository of all those elements
which, having been primarily organized in the plant,
were subsequently modified in the organism itself in such
wise as to meet the vital exigencies of every tissue. DBut,
in addition to transporting the pabulum of the organism,
the blood-stream also receives oxygen from the external
atmosphere through the intermediation of the pulmonary
air-cells, and conveys the same to every tissue. It is thus
that the perpetual calorification necessary to the life of
the individual is maintained. Under normal circum-
stances the oxygenation of the tissues is neutralized by
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commensurate nutrition. Sometimes, however, under
certain morbid conditions, to be presently referred to,
this is not the case, and a predominance of tissue-waste
over repair is the inevitable result. This waste may
manifest itself in a devitalized condition of the whole
organism, or in that of a single organ, according to
whether the morbid demands upon vital resources have
been general or circumsecribed. The wide significance of
these economie considerations will appear in the course of
the discussion.

From the repository of vital energy represented by
the blood-stream, each organ, with an elective faculty
peculiar to itself, selects only such elemental combinations
as are required for the evolution of those vital forces
peculiar to itself. Now, imperfect as is still our knowl-
edge of tissue metamorphosis, we have yet accumulated
evidence sufficient to show that the qualitative and quan-
titative nutritive exigencies of the various organs differ
widely. As long, however, as the output of vital force,
from any single organ or group of organs, does not differ
too greatly in amount from that required from the re-
maining tissues of the body, all will be found to go well,
as the diversity of the nutritive facilities of the blood
will be found to equal all ordinary demands.

When, however, one particular organ exercises its
funetions to an inordinate degree, two phenomena are
witnessed. In the first place, the elements of the blood
required for the maintenance of the specific functions of
the particular organ in question are more or less com-
pletely exhausted. Secondly, when this state of things
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has become established, the inordinately active organ pro-
ceeds to borrow nutriment from those other organs which
contain the elements required for the maintenance of its
own specific funections.

One of the most striking instances of this plundering
of one organ by another is exemplified by certain inordi-
nate brain-workers. It happens not infrequently in the
case of such persons that the fatty, and particularly the
muscular, tissues are reduced to a surprising degree—so
much so, in fact, that these individuals often exhibit a
considerable amount of emaciation. This is particularly
true of those whose digestive facilities are deficient or
deranged. Such persons as these are extremely prone to
beecome the vietims of brain exhaustion, or some other
form of functional cerebral derangement. Nor is this to
be wondered at when the striking exhibition of physio-
logical impairment which these persons afford is duly
considered. I have remarked that these individuals are
inordinately susceptible to even trivial sources of mental
irritation. Thus, worry, and, indeed, all forms of emo-
tion are liable to become the source of funetional, or even
permanent brain trouble in such cases.

Having thus traced the progressive conversion of
forces from the store-house of the vegetable world to the
organ of the living animal, it now remains to consider
briefly some of the conditions which are necessary to the
normal evolution of vital forces within the cell. Unfor-
tunately, the subject of cell nutrition is as yet involved in
considerable obscurity. Nevertheless, there are certain
phenomena which, when properly interpreted, will enable
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us to establish inferentially some principles with regard to
the matter which may prove of practical utility, particu-
larly in dealing with cases of functional brain trouble.
One of the most important facts in this connection is
the occurrence of cerebral exhaustion in cases where
there is no discoverable decrepitude of the apparatus of
assimilation on the one hand, nor any appreciable blood
impoverishment on the other. The exciting causes in
such cases will usually be found to be excessive worry
or excessive work, or, more frequently still, the two
factors combined.

We have here presented the spectacle of an abundant
supply of nutriment to the organ, and yet inability on
the part of the cell to appropriate it. There is but one
inference to be drawn from such facts, namely, that the
brain-cell, like the organism at large, is only capable of
exercising a certain amount of absorbent force. Now,
let the capacity of restoring waste possessed by the cell
be overtaxed ; let its power of individual recuperation be
annulled by excessive function ; let cell-waste prevail over
cell-repair, and we have a state of things which leads as
certainly to cerebral bankruptey as does impairment of
the digestive faculties to that of the whole organism.

Thus, from the interpretation of pathological phe-
nomena, do we arrive, not only at certain just conclusions
respecting the dynamics of the cell, but also at a proper
estimate of the limitations of therapeutics in cases of
impaired brain energy.

It will be found in the course of the subsequent dis-
cussion that some of the points referred to in this place
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will be alluded to hereafter. This repetition is, however,
necessary, in order to exhibit the facts involved from dif-
ferent points of view.

Where the pathology of a subject, eluding the ordi-
nary methods of morphological research, is capable of
elucidation only by the aid of deduection, it is impossible
always to consider the physiology and pathology of the
subject under separate headings. I have therefore al-
lowed myself to be cramped by no mere arbitrary sub-
division of subjects.

There is one general fact which the foregoing con-
siderations have served to exemplify, and that is the para-
mount importance of heat to the metamorphosis of both
the vegetable and animal economy. Indeed, we seem
justified in asserting that the correlation between heat
and the organizing forces of the plant, the animal, the
organ, and the cell, is not less proximate than that exist-
ing between heat and motion.

The truth of this will appear still more evident when
a more specific examination is made into the question of
cerebral function.
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FURTHER CONSIDERATIONS ON CEREBRAL METAMORPHOSIS.

Having in the previous paragraphs discussed some of
the fundamental principles of vital motion, more espe-
cially as applied to the dynamical exigencies of cerebra-
tion, it now becomes necessary to bestow some attention
upon the prominent features of brain metamorphosis as
far as they are at present understood.

Before proceeding to the consideration of the laws,
the observance of which is necessary to the preservation
of the physiological integrity of the mental mechanism,
it is necessary to form some conception of those principles
which lie at the root of healthy mental phenomena. By
this I do not wish to arouse the anticipation that the
whole field of cerebral anatomy and physiology is to be
reviewed. On the contrary, what is aimed at is to set
forth, in the light of their true importance, certain prin-
ciples of cerebral action, the proper comprehension of
which is essential to any well-considered plan of brain
hygiene.

Not only, however, is some specific knowledge of the
principles of cerebral physiology necessary to an en-
lightened ;nental hygiene, but even the limited demands -
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of a yet imperfect cerebral pathology exact, as a prelimi-
nary condition, some sort of an estimate of normal brain
action. The above applies with particular force to funec-
tional brain troubles, in the investigation of which the
usual resources of the pathologist can be of but slight
avail. I do not offer these observations with any desire
to disparage what has already been accomplished in the
pathology of organic diseases of the brain and spinal
cord. What I do mean to say, however, is this: that, in
estimating the significance of functional cerebral troubles,
physiology will prove our most valuable guide, in the
present state of knowledge at least, whatever the future
is destined to bring forth.

Previous to the time when the mechanism of intellec-
tion was regarded as a legitimate field for scientific ex-
ploration, the most diverse and fantastic theories prevailed
respecting the evolution of mental phenomena. Thanks,
however, to the researches of the last twenty years, our
conceptions concerning cerebral physiology have been
very considerably extended. There are various reasons
why delay should have occurred in this branch of research,
the most prominent of which, as previously noted, is un-
doubtedly found in the wide-spread habit of regarding
mental phenomena as something suz generis—as a mani-
festation of forces beyond the ken of even the most ad-
vanced science. As a result of all this, a belief is widely
prevalent to the effect that the mind is in a measure in-
dependent of the laws which prevail in the more profane
domain of bodily action. This habit of divorcing the
mind from the body has been one of the most prolific
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sources of evil; not because all forms of bodily decrepi-
tude necessarily end in mental failure, but beeause non-
recognition of the physiological principles underlying
mind has led to the most wholesale abuse of the mind
mechanism. Of the metaphysics of mind, then, little
will be said in the following pages. I shall rather con-
fine myself strictly to certain cardinal physiological prin-
ciples, leaving the unascertainable in the hands of the
speculative psychologist.

There are three factors of primary importance to
brain-action, viz.:

1. The condition of the nerve-cell.

2. The condition of the cerebral blood-stream.

3. The physiological relationship of the first two.

In order that a nerve-cell concerned in the evolution
of mental force shall properly perform its funection, it is
necessary that the intra-cellular nutritive econditions shall
be both qualitatively and quantitatively physiological.
There should be such a supply of explosive material
within the cell as to exclude the possibility of a prema-
ture exhaustion of cell-energy. Again, the protoplasm of
the cell itself should be of such kind as to undergo the
metamorphosis ineident to function with sufficient readi-
ness to preclude lethargy, but not so rapidly as to give
rise to needless expenditure, as is, for example, the case
in acute mania and certain forms of excessive irritability.
Although the present means of investigation do not ad-
mit of our penetrating very profoundly into the mystery
of the physics and chemistry of the cell, there is no
doubt that, if this chapter could be adequately written,
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it would form one of the most transcendent acquisitions
of exact science. Nevertheless, in spite of the fact that
there are phenomena of cell-life which baffle our present
means of investigation, we are still in a position to indi-
cate approximately, at least, some of the more important
conditions to the existence of the nerve-cell.

The Nutritive and IFunctional Office of the Blood-
Stream.— After the nerve-cell has exercised its functions
for a certain length of time, the energy of its action grad-
ually diminishes until there is more or less complete sus-
pension of activity. At all events, the above holds true
of those cells concerned in the evolution of psychical and
motor phenomena. Those groups of cells, however,
which constitute the * vital centers” (neud wital), ap-
pear to be constantly active. I say appear to be con-
stantly active; for, when we come to examine more
closely into the nature of this activity, we find that we
have in reality to do with rhythmically interrupted funec-
tional periods. During the rhythmiecal pauses in respira-
tory and cardiac activity there is a corresponding cessa-
tion of activity on the part of the centers which control
those functions. These periodic pauses are virtually
what sleep is to the higher centers ; without them a per-
manent condition of cell-exhaustion would soon become
established. This obvious repose of the “ vital centers,”
which is in perfect accord with all which we know re-
specting the periodicity of cell-function, has, apparently,
been overlooked by some physiologists; but without
some such arrangement, as we have seen, the vital re-
sources of the cell would soon become extinguished.
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To return again to the specific consideration of men-
tal phenomena, we find that only after the waste in-
curred by the psychical mechanism during the day has
been neutralized by repair, which takes place during
gleep, is the merve-cell again prepared to resume its
wonted activities. Now, if the blood-stream were capa-
ble of effectnally neuntralizing the waste of the cell dus-
eng the functional activity of the latter, we should have
nervous expenditure with concomitant reimbursement,
and there would remain not the slightest necessity for
sleep. As it is, however, waste outstrips the resources
of supply; and it is only when all mental funetion and
consciousness itself has been temporarily suspended that
the blood-stream is able to again supply the protoplas-
matic deficit of the previously active nerve-cell.

It is evident, therefore, that during activity, disinte-
gration outstrips the resources of repair, whereas dur-
ing sleep the amount of integration far exceeds any
slight waste which may result from a minimum of ac-
tivity on the part of the cell (as in dreaming, uncon-
seious cerebration, ete.). DBut what is the condition of
the blood-stream during the activity as well as during
quiescence of the cell?

Experimental research has shown that during mental
activity the amount of blood circulating in the brain is
increased, and that with this increase there is a rise in
temperature over the cerebral hemispheres.* Now, is

* Vide “Sleep and its Deranzements,” by William A. Hammond, M.
D. Philadelphia: J. B. Lippincott & Co., 1869, Alsze, * The Physiclogy of
Sleep,” by Arthur L. Durham, ¢ Guy's Hospital Reports.”

[
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this afflux of blood and rise in temperature a mere acci-
dental concomitant, or is it a physiological factor of con-
sequence to the maintenance of cerebral function? In
a geries of experiments undertaken over two years ago,
I sought to elucidate this matter;* and, for the sake of
the completeness of the argument, I append the results
then obtained, although they have already been pub-
blished elsewhere.

Experment I.—I compressed both carotids of a man
of full habit with an instrument devised by me for the
purpose, and observed, as pressure was rapidly augu-
mented—

@. Facial pallor.

. Drooping of the eyelid.

¢. Dilatation of the pupil.

d. Soporific tendency.

e. Dizziness.

J- € Heaviness” and confusion of ideas. (The sub-
ject eomplains that he is unable to “collect” his
thoughts, and is unable to think.)

g. Syncope (produced by excessive pressure).

Besides the above experiment, which was undertaken
with great care and frequently repeated, I also had oc-
casion to investigate the effects produced by ansemia of
the brain upon muscular contraction. As those experi-
ments have, however, little to do with the present argu-
ment, I abstain from quoting them on the present occa-
sion. Enough that the above experiments incontestably

* Vide a paper read by me before the New York Neurological Society,
June 6, 1582, and published in the * Philadelphia News " of June 17, 1882.
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prove the paramount necessity of the blood-stream to
brain-function ; only in so far as the ganglia are supplied
with arterial blood do they live and exercise their func-
tion. To such a degree does the above hold true that
even a momentary suspension of the circulation in the
encephalon is suflicient to cause arrest of the entire vital
mechanism. Furthermore, if the head of a decapitated
animal be injected with defibrinated and oxygenated
blood, the indications of life frequently return in the
most wonderful manner. Thus Dr. Brown-Séquard has
resorted to this expedient in the case of dogs, in order to
exhibit the exceptionally intimate relation existing be-
tween arterial blood and cerebral function.* Decapita-
tion having been performed, defibrinated blood was in-
jected into the vessels of the brain; and, signs of life
returning, the animal was called by name, when, won-
derful to relate, the eyes of the head turned in the direc-
tion of the experimenter.

It was reserved, however, for the physiologist, Schiff,
to durectly investigate the temperature of the brain when
under the influence of external excitations.{ He em-
ployed for this purpose very delicately constructed ther-
moscopic instruments, by means of which extremely ac-
curate results were obtained. In speaking of the evolu-
tion of heat during the processes of intellection, Schiff
says: “The psychical activity, independently of the
sensorial impressions which call it into play, is connected
with a production of heat in the nervous centers, a

#4 Annales médico-physiol,,” 1870, p. 350 ef seq.
t * Archives de Physiologie," 1870,
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greater amount of heat than that which simple sensorial
impressions engender.” Furthermore, Schiff has shown
that the local development of heat consequent upon the
advent of an impression in the particular district where
it disseminates itself is a dynamic phenomenon, quife
distinct from any mere activity on the part of the cir-
culation. We have, briefly stated, to do with an evolu-
tion of heat in the psychical centers which takes place
on the advent of the sensorial excitation.

Now, since the phenomena of brain-activity are
evoked by the presence of owygenated blood, and since,
furthermore, venous blood is absolutely fatal to normal
intellection (witness the mental condition of an epileptic
during the second stage of the attack), we are perfectly
justified in assuming that the evolution of mental phe-
nomena is essentially a chemico-vital process, in which
oxygenation of the cell-plasma is the great feature. The
more intimate nature of nerve-cell chemistry is, to be sure,
a terra incognita, into the fastnesses of which even the
most sanguine physiologist can hardly hope to penetrate.
Nevertheless, the wonder is that we know anything of
brain physiology whatever, when we consider the ex-
treme inaccessibility of the organ to direct experiment.
Bat, although the more intimate molecular changes of
the ganglionic protoplasm are, as we have seen, stil
unknown, there is yet one principle of mental chemistry
which appears to be well established ; I refer to the im-
portant place occupied by the phosphates in cerebral
physiology. It is to Dr. Hammond that we are in-
debted for a series of experiments bearing upon this
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question in cerebral metamorphosis. ¥ These researches
shed considerable light upon the question as to how far
the composition of urine is affected by increased and di-
minished intellectual labor. Although some would have
us believe that the results obtained by Dr. Hammond
in this direction are open to question, I have yet to
see sufficient evidence to detract, in whole or in part,
from the scientific exactness of his conclusions. As the
experiments here referred to are very suggestive, I can
not do better than summarize, in Dr. Hammond’s own
words, the conclusions at which he arrived after a series
of very carefully conducted urinal analyses.

Those eonclusions are :

1. That increased mental exertion angments the quan-
tity of urine.

2. That, by its influence, the urea, chlorine, and phos-
phoric and sulphuric acids are increased in quantity.

3. That the uric acid, on the contrary, is very ma-
terially reduced in amount.

4, That diminished intellectual exertion produces
effects directly contrary to all the above.

The nature of the method adopted in these experi-
ments will appear more fully in the course of the subse-
quent discussion.

More recently, Byasson t has demonstrated that the
activity of the ganglia is accompanied by an expenditure
of phosphorized material, and, furthermore, that this

* & Orological Contributions,” by William A, Hammond., “The Ameri-
can Journal of the Medical Sciences” for April, 1856.
1 “Journ. d’anat. de Robin,” 1869.
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waste product of brain-activity is eliminated from the
organism through the urine, in the form of phosphates
and sulphates. In addition, this observer found that the
amount of phosphates and sulphates secreted stands in
a certain ratio to the quantity of mental energy ex-
pended ; and that, in a word, the above waste produects
could be utilized as a measure of the amount of brain-
work accomplished in a given length of time. In order
to reach these conclusions, Byasson conducted the fol-
lowing experimental researches upon himself: e ascer-
tained the exact quantity of sulphates and phosphates
contained in his diet, as well as the amount excreted in
the urine. Then, without varying his diet, he com-
menced to employ himself mentally. The quantity of
sulphates and phosphates excreted in the urine was again
determined, the result being a notable increase of both
these chemical products. Besides this, it was noted that
the quantity of phosphates and sulphates was in direct
proportion to the amount of mental work.

It will thus be seen that the experiments of Ham-
mond have found substantial confirmation. Very recent-
ly, however, some experiments have been published by
Dr. Edes, * by which that gentleman has sought to prove
“ that the amount of phosphates derived from the meta-
morphosis of brain-tissue in the condition of physiological
activity is so small, in comparison with that from the sys-
tem generally, that it has no perceptible effect on the

# & The Excretion of Phosphoric Acid by the Kidneys as affected by
Mental Labor,” by Dr. Robert J. Edes, “Arciives of Medicine” for
August, 1883,

i -ﬁ:l.—-
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total of phosphates found in the urine.” In this paper
I find no mention of the well-known experiments of Dr.
Hammond, nor yet of those of Byasson, and can only
infer that Dr. Edes is unacquainted with them. But
this evident lack of familiarity with the work of pre-
vious observers in this direction might be extenuated
had Dr. Edes’s experiments been undertaken with the
requisite amount of preliminary precautions. But this,
so far as can be judged by the published report of his
paper, is not the case. I can find no trace of a regular
dietetic scale, nor yet of any sort of system with respect
to physical exercise or sleeping.

In all such investigations as these it is necessary to
reduce the food, physical exercise, and mental labor to a
perfect system ; otherwise we have no sort of protection
against sources of error. Nothing is more certain, for
example, than that ordinary variations in food and physi-
cal exercise would influence the results of such experi-
ments. Now, in Dr. Hammond’s experiments careful
attention was bestowed upon these points. First, a
normal standard of the several constituents of the urine
was obtained under exact conditions of nourishment,
physical exercise, and mental labor. Then, without vary-
ing either the amount of physical exercise or that of the
food, the mental labor was doubled. Therefore, any
variation in the constituents of the urine can only be
attributed to the increased mental labor, since that was
the only factor which was in the slightest degree varied.
Hence the increase of phosphoric acid and other urinary
products can only be regarded as the direct result of the
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increased mental labor. But now, suppose that with the
increase in the amount of mental labor there had also
been modifications of diet and physical exercise, could,
therefore, the results of urinal analysis obtained under
such circumstances be utilized to prove or disapprove
that brain metamorphosis was or was not wholly or in
part responsible for those same results ¢ Most assuredly
not ; and yet this is precisely what Dr. Edes asks us to do.
Tt must thus appear evident, to even the most superficial
logician, that Dr. Edes’s experiments possess inherent
defects, which seriously detract from their value as sci-
entific evidence for or against the opinions now so widely
prevalent respecting the important part played by the
phosphates in the processes of intellection.

But, as we have seen, not only is there a considerable
increase of phosphoric acid incident to intellectnal work,
but likewise all the other urinary produets are inereased,
except the uric acid. This decrease in the amount of
urie acid is, however, perfectly comprehensible, if we
accept the theory of Liebeg respecting the origin of
urea.

All these facts are in perfect accord with what we
know respecting the effect of excessive brain-work upon
the general system. Those who are obliged to use their
brains very intensely for considerable periods of time
often exhibit a very great loss in weight. This is par-
ticularly true of those of inconsiderable size—individuals
whose stock of reserve resources must of necessity be
small. DBrain failure is very common among this class of
persons. Sometimes they become victims of brain ex-
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haustion while attending the school or college ; but quite
as often the morbid brain fatigue appears as a sequence
of some sudden excess, combined, it may be, with worry
or great mental labor.

On the other hand, brain exhaustion is not necessarily
one of the possible heritages of the weak and physically
ill-favored alone, for it is frequently encountered among
those of pronounced muscular development. When in-
terrogated, such individuals usunally state that their
principal occupation has been one demanding an amount
of mental labor nothing short of excessive, and that, in
order to counteract the ill effects of over-mental work,
they have had recourse to violent muscular exercise.
Instead, however, of obtaining relief, the stomach, as
well as the brain, at last gives way, and the subject is
reduced to a deplorable state of incapacity. We have
here presented to us the picture of an already overtaxed
and inadequately nourished brain, exposed to additional
impoverishment by reason of the demands of an abnor-
mally developed muscular system upon an already insuf-
ficient blood-supply. In an effort to supply both the nu-
tritive demands of the overworked brain and the abnor-
mally developed muscles, the digestive powers are over-
taxed and the miserable picture is complete. These
cases have received all kinds of designations. Some-
times they are called hypochondria ; again we hear them
cited as instances of nervous dyspepsia, or it may be they
have been set down to the account of “malaria” or
“neurasthenia.” Whatever such cases may be called,
however, it is of the utmost importance to have definite
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ideas respecting the true nature of their ultimate cansa-
tion, otherwise scientific treatment becomes an iﬁposai~
bility.

Finally, let me say that this slight clinical digression,
though apparently out of place in this chapter, has been
undertaken as an illustration of the fact that the brain,
like other organs, is capable, through an excess of funec-
tional activity, of diverting nourishment from other por-
tions of the body, thus giving rise to inadequate develop-
ment of the latter. And, on the other hand, that, where
the digestive facilities are not of the best, an inordinate
development of other organs, particnlarly of the musecles,
has a tendency to-limit the blood-flow to the brain, and
m2y even be a predisposing factor of cerebral exhaustion.
That the amount of nourishment required by the brain,
as well as the degree of metamorphosis in the same must
be prodigious, is amply proven by the great-size of the
arteries and veins which lead to and from the encepha-
lon, as well as by the extreme vascularity of the organ
itself. Moreover, the great loss of weight resulting from
excessive and prolonged use of the mental faculties af-
fords a graphic illustration of the prodigious amount of
vital energy which the brain is capable of appropriating.
Where the amount of organized material, appropriated
by the digestive faculties from the external (plant) world,
is insufficient to meet the exorbitant demands of the in-
ordinately active brain, the necessary substance is pur-
loined from other tissues, and emaciation and physical
degeneracy are the result.

Inordinate development of the muscles in persons of
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limited digestive facilities tends to the nufritive impov-
erishment of the central nervous system, and, consequent-
ly, to a limitation of their specific vital functions. On
the other hand, inordinate abuse of the mental faculties
tends not only to the production of intellectual decrepi-
tude, but also to nutritive impoverishment and degen-
eracy of the entire system. Excessive development and
nuse of the muscular system, combined with worry and
inordinate intellection, means usunally both physical and
mental bankruptey—it is simply burning the candle at
both ends.



Tt
THE EMOTIONS OF THE HEALTHY AND MORBID MIND.

Accorping to some psychologists, the term emotion
is used to include all that is implied by feeling, pleasure,
pain, passion, sentiment, affection, hate, ete., etec. DBain,
among others, employs the term in this sense.

In order that an emotion shall be produced, McCosh
is of the opinion that “ there is need first of some under-
standing or apprehension.” * With this opinion Ham-
mond 1+ is inclined to disagree, and very properly, it
seems to me, assigning as a reason the well-known fact
that a simple perception, even though not attaining to the
dignity of an idea, may result in the production of very
considerable emotional phenomena. Thus various vis-
ceral disorders—such as indigestion, constipation, hepatic
and kidney troubles—may give rise to symptoms of
profound depression. Hammond goes even a step farther
and declares that “emotions may be developed as the
direct consequences of disturbances in the viscera, unac-
companied by any sensation whatever, as, for instance,

# % A Manual of Psychological Medicine.,” London, 1858, quoted by
Hammond.

t “Treatise on Insanity,” ete,, by William A, Hammond, M. D., p. 25.
D. Appleton & Co,, New York, 1883.
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the mental depression, with its accompanying emotional
disturbances, due to painless liver disorders, and like
states developed by morbid conditions of the blood cir-
culating in the brain.” *

Very curious is the influence exercised by musical
tones of different degrees of combination and pitch in
the development of the emotions. Some time since,
while fulfilling the functions of physician to an insane
hospital, I profited, by the abundant opportunity af-
forded, to conduct some researches respecting the effect
of various musical sounds upon the insane mind. I was
greatly assisted in these investigations by the aid af-
forded me by Dr. Joseph M. Cleaveland, Superintendent
of the *“ Hudson River State Hospital for the Insane ”—
a gentleman, by the way; whose courtesy is only matched
by his efforts in the cause of scientific psychiatry. With-
out going into details, I will simply state that my ob-
gervations in this direction have led me to the follow-
ing conclusions: 1. That the Zind of instrument has
very little to do with specific effects upon the insane
mind. The result produced by the violin, flute, piano,
organ, or horn, were practically the same. 2. On the
other hand, variations in pitch preduced the most marked
effect upon the emotions of those of unsound mind, the
impression produced being, in fact, far more extreme in
character than the corresponding result in those of sound
intellect. The deep notes of the organ reduced those
whose delusions were often of an exalted nature to a
condition of the utmost depression, while the sharp,

4 * Op. et loc. cit.
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ghrill notes of a flute, or the rasping tones of a violin in
the upper octaves, were quite sufficient to arouse a whole
ward from previous lethargy to the wildest excitement.
I remember, in this connection, the conduct of a patient
rather advanced in years, and usually of a somewhat mo-
rose and silent disposition. On hearing a few accords in
the high octaves played upon a violin by an attendant of
the hospital, this man gprang’ ffcim' the corner in which
he was accustomed to sit-during a gmg.ter part of the
day, ran acros e (16, 411(1,]};@@@ gained sufficient
momentum, threw himself-apen a _ga.hlé over which he
shot very much ﬁtef t’hg mannes, of ;aértam French acro-
bats. The somewhat peculiar manifestation of this old
gentleman’s exaltation was at once so startling that the
inmates of the entire ward were convulsed with the
most immoderate laughter.

This excessive susceptibility to emotions, particularly
those of depression and anger, is not only characteristic
of extreme mental derangement, but is also one of the
most striking peculiarities of those suffering from the
milder forms of funetional brain trouble. The above
applies particularly to the first stages of brain exhauns-
tion. There is no doubt that in those of sound mind the
emotions are capable of being very largely controlled
by the will ; not only this, but there is strong evidence
showing that the emotions, besides being subject to the
counteracting influences of the will, are actually capable
of being more or less completely suppressed by it.

In those suffering from functional brain disorders the
above applies to a far less degree. This is particularly
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true of those who, having suffered from worry and over-
work, at length become the victims of a greater or less
degree of exhaustion of the centers of ideation (and emo-
tion).* Such persons are aroused, by even the most triv-
ial ecircumstance, to the exhibition of an amount of emo-
tion utterly out of proportion to the magnitnde of the
exciting cause. Sometimes the emotions assume the
form of violent anger, which an insignificant circum-
stance is sufficient to evoke ; at others, the subject suf-
fers from sudden, unaccountable attacks of depression,
which a constant habit of morbid introspection only
serves to aggravate. DBy degrees the morbid mind be-
comes absorbed entirely in itself, and gropes about in
quest of some cause which shall adequately account for
the disagreeable impressions. The most trivial circum-
stance is eagerly interpreted as the real cause of the
trouble. If a slight pain is felt in the right hypochon-
drium, then he has the “liver complaint.” If an aec-
quaintance chance to pass him in the street without ex-
changing the customary greeting, then forthwith the con-
vietion becomes established that his conduct must have
something unusual or improper in it, and that society,
having become conscious of his idiosyncrasy, is inimical
to him. Thus, by degrees, a positive dread of his kind
is engendered. It is thus that a whole host of morbid
fears 1 has its origin. It is true that it may not always be
possible to trace out the primary etiological factors in

* The centers of ideation and emotion have been regarded as separate
entities by some, while others consider them identical. The latter view

geems to me the most probable.
t Vide “ Neurasthenia,” by Dr. G. M, Beard,
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these cases, as the latter are often remote, and the patient
himself can not always give a chronological history of his
trouble. But I am convinced that, if it were possible to
obtain all the facts in such cases, the primary source
of the morbid, hypochondriacal manifestations would be
found to consist in some functional decrepitude of the
ideational centers, consequent upon execessive sanguine-
ous irrigation, or irritation of the cerebral substance.

. An interesting case, illustrative of the more or less
permanent morbid emotive condition engendered by con-
gestion of the higher centers, is related by Hammond.*
“A person of my acquaintance had his whole character
changed by a slight attack of cerebral congestion. Natu-
rally he was of a good disposition, amiable in his char-
acter, and considerate in his dealings with others; but,
after a vertiginous seizure, attended with unconsciousness
of but a few moments’ duration, his whole mental organ-
ization underwent a radical change; he became deceitful,
morose, and exceedingly overbearing and tyranniecal
toward all with whom he came in contact and whom it
was safe for him to maltreat. His likes and dislikes
were entirely reversed in many important instances.”
Such cases are interesting, not because of their rarity, but
rather on account of the frequency of their occurrence,
and also because of the importance which they possess
from a possible medico-legal standpoint. Moreover, there
is a large class of cases variously designated as “nerv-
ousness,” “hypochondria,” ete., which are directly trace-
able to some such recent or remote anomaly of the cere-

* Op. cit,, p. 24.
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bral circulation, or to the effect of some sudden emotional
disturbance, disregarded, perhaps, at the time, but quite
sufficient to permanently maintain the state of central
irritability. It would be of great interest to ascertain,
by a sufficiency of statistics, how far such circulatory
anomalies are responsible for the permanent vascular
changes found in general paralysis and epilepsy. Con-
siderable speculation has been indulged in on this point,
but more adequate statistics are required. It is interest-
ing, however, to note that the majority of circumstances
which have been assigned as the predisposing causes of
general paralysis are such as produce demonstrable
effects upon the cerebral ecirculation—tobacco, aleohol,
etc., ete,

The moderate indulgence in a certain class of emo-
tions is not only perfectly in accord with the exigencies
of healih, but is actually econducive to it. Thus the com-
plicated chain of emotions engendered by musie is often
highly beneficial to those whose brains are subjected to
the strain of worry and excessive intellectual effort.

There is, however, a class of emotions the indulgence
in which is franght with danger to the thinking appar-
atus ; they constitute, in a word, one of the most prolific
sources of insanity. In this category belong anger, ex-
treme forms of jealousy and disappointment, and the
complicated group of morbid emotions known as worry.
The group of physical symptoms peculiar to anger are
most interesting, on account of the clew which they
afford to the real cause of the baneful effects produced
by an excess of this emotion.
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The phenomena exhibited in an extreme paroxysm
of anger are the following: The countenance assumes
a distorted and repulsive appearance, owing to the action
of the orbicularis oris, the corrugator supercilii, and the
masseter muscles. The spasmodie contraction of the lat-
ter lends a cold, hard appearance to a picture already
sufficiently repulsive. Some observers will have it that
there is a “ glistening” of the eye. But I believe, with
Darwin,* that the muscles surrounding the eye (orbicu-
laris palpebrarum, ete.), as well as the facial musecles, are
far more responsible for this appearance than any changes
within the globe of the eye itself. In the first instance
the cardiac and respiratory functions are oppressed ; there
is an attempt to “catch the breath,” while the heart
almost ceases to beat. This initiatory stage of depression
has sometimes been so overwhelming in its onset that
the subject has fallen dead, as if smitten by a stroke of
lichtning. Usually, however, the first period of depres-
sion is quickly succeeded by a second reactionary stage,
which is ushered in by an irresistible desire to annihilate
the exciting cause. The motor apparatus becomes rigid,
the hands are clenched, and the jaws fixed.

Against the influence of such a paroxysm the will
is but ill-prepared, and, indeed, in many instances, abso-
lutely powerless to contend. The available energy of
the entire mental mechanism seems focused in the one
hideous whirlpool of emotion, which completely ingulfs
the nobler faculties and aspirations of the understanding.

* 4 Expression of the Emotions in Man and Animals,” by Charles Dar-
win, New York, 1873,
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There has been some disagreement among observers as
to whether there is present in anger a condition of cere-
bral engorgement or angmia. The truth of the matter
is, however, that both conditions are present. In the -
first stage, owing to the depression of the cardiac and
respiratory functions, the face is pale, whereas in the
second reactionary period there is a violent resumption
of cardiac action, and face and scalp become deeply con-
gested. Co-existent with the period of congestion there
is violent excitement of the motor and psychical centers
of the brain, owing to the hyper-irrigation of those re-
gions with arterial blood on the one hand, and to the
diffusion of the shock, occasioned by the exciting cause,
through the sensorium on the other. Where the irrita-
tion is very great, the psychical and motor phenomena
are without co-ordination. This condition is well ex-
hibited in children, and is also seen in various forms of
insanity. If a young child be aroused to anger, the
face and scalp become flushed; it rolls upon the floor,
or strikes surrounding objeects, whether they are animate
or inanimate, or whether they have caused displeasure
or not. Moreover, its protests are utterly without logi-
cal sequence, and consist in a series of inco-ordinate
howls. There is a strong parallelism existing between
this anger of the child and the rage of the acute maniae.
In both instances the psychical and motor manifestations
are without eoherence or direction.

On various occasions I have had opportunities of
proving, by direct experiment, that the excitement of
congestive mania owes its perpetunation to the presence of
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a redundancy of arterial blood in the cerebrum. On re-
ducing the amount of blood flowing to the surface of the
brain through the medium of the carotid arteries, by
pressure applied to the latter, I have succeeded in com-
pletely allaying the excitement and restoring intellectual
coherency.* The tendency to become easily irritated is
far greater among those in which the blood-supply to the
cortical centers is deranged than among those in whom
the vascular apparatus is unimpaired. Thus, those suffer-
ing from the vascular derangements peculiar to general
paralysis are frequently aroused to violent anger by trivial
circumstances. Nor are the vaso-motor disturbances in
paretics a simple secondary product, attributable to the
effect of a primary psychical irritation. On the contrary,
I have frequently had occasion to remark, in those afflicted
with general paralysis, that, before the inception of the
periodical attacks of maniacal excitement to which these
patients are liable, the face and scalp became progressively
suffused, the maniacal condition setting in when the con-
gestion had reached the culminating point.

The truth of the foregoing was well exemplified in
the case of an officer of the United States army who
was afflicted with general paralysis of the insane. When
I first saw this gentleman he was subject to the exalted
delusions peculiar to the disease, but was otherwise un-
disturbed. However, I soon noticed that, about once a
week, he was subject to attacks of great irritability.
Moreover, I observed that before the inception of these

* Vide my monograph on “Carotid Compression.” New York: Anson
D. F. Randolph & Co.
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periods of irritability his face, neck, and scalp became
congested, while both conjunctivee were much injected.
I also remarked that I eould artificially produce an attack
of this character by the administration of alcohol in mod-
erate doses.

A similar state of things to that present in pareties is
also observable in epileptics. During periods of excite-
ment and rage the facial arteries and veins of these pa-
tients are observed to be in a state of great turgidity. If
at such times, as I have previously shown,* the conges-
tion be artificially allayed, the mental condition shows a
marked and immediate improvement. So much respecting
the relation of the cerebral blood-stream to the physiology
and pathology of the emotions.

In addition to the contortions of the facial muscles
during the paroxysm of anger already alluded to, Par-
sons t has described a phenomenon, which consists in
uncovering the canine tooth on one side, and which Dar-
win is led to associate with a desire on the part of the
individual to express “sneering defiance.” I have been
able to produce this expression artificially by the appli-
cation of the faradic eurrent to the zygomatic and levator
labii proprius muscles. A similar expression is often
witnessed among the insane. Where, however, the pas-
sion excited is great, the teeth are violently ground to-
gether, the hands clenched, and the whole system of
voluntary museles is thrown, as we have seen, into a state
of chaotic excitement.

* Op. eit,, p. 20 et seq.
t “Transact. Philosoph. Soc.” Appendlx 1746, p. 65.
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The immediate effect of anger upon the vital func-
tions is often most disastrous. Sweetser* cites a number
of interesting cases of this class. Thus the Emperor
Nerva died of a violent excess of anger, owing to an
offense committed against him by a senator. Valentinian,
the Roman emperor, while passionately reproaching the
deputies of the Quadi, suddenly fell dead at the feet of
the latter.

‘Where the cerebral arteries are weakened by atheroma
or other disease, it not infrequently happens that a fit of
violent passion is sufficient to rupture one or more vessels,
and death from apoplexy results. Dr. John Cooke } re-
lates the case of “a gentleman, somewhat more than
seventy years of age, of a full habit of body and florid
countenance,” who, “on getting into his carriage to go
to his country house, was thrown into a violent passion
by some circumstance which suddenly occurred. He
soon afterward complained of pain in his head, and by
degrees he became sleepy, and, in about a quarter of an
hour, wholly insensible. He was carried into the shop of
an apothecary at Kentish-Town, and was immediately
largely bled. When I saw him, about an hour afterward,
I found him laboring under all the symptoms of strong
apoplexy. In about twenty-four hours he died.”

The celebrated surgeon, John Hunter, died from the
effects of a violent fit of anger. Mr. Hunter was the
vietim of heart disease; and, knowing the danger of
violent passions to one suffering from this species of

*  Mental Hygiene,” etc., by William Sweetser, M. D. New York, 1850.
1 “ A Treatise on Nervous Diseases,”
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physical infirmity, as well as his own liability to sudden
outbursts of anger, expressed the opinion that “his life
was in the hands of any rascal who chose to annoy and
tease him.” This prediction was eventually verified.
Being involved one day in an altercation with his col-
leagues, one of whom presumed to contradiet him in a
peremptory manner, he suddenly ceased speaking, hur-
ried into an adjoining apartment, and fell dead on the
spot.*®

Such examples of the fatal consequences attending
the onset of violent anger, in those whose hearts are
functionally or organically deranged, are by no means
uncommon. The heart is not, however, the only organ
affected by excessive anger. The functions of the stom-
ach, for example, may be much affected by this passion ;
and it not infrequently happens that the appetite is
entirely destroyed by a sudden and violent outburst of
anger. In spite, however, of the manifold physical in-
fluences of anger, its most baneful effects are, as we have
already seen, upon the mind. Anger is one of the most
prolific sources of insanity. It is related of Charles VI,
of France, that, “being violently incensed against the
Duke of Bretagne, and burning with a spirit of malice
and revenge,” he “could neither eat, drink, nor sleep,
for many days together, and at length became furiously
mad, as he was riding on horseback, drawing his sword
and striking promiscuously every one who approached
him. The disease fixed upon his intellect and accom-
panied him to his death.”

* Op. cit,, p. 147,
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Where, however, violent anger does not terminate in
gevere mental derangement, it frequently results in the
production of a state of permanent irritability, which
renders the cerebral mechanism particularly liable to the
inroads of functional disorders. Iiven where resentment
is less acute in its manifestations, and assumes the de-
testable form of revenge, there is no little likelihood that
the condition of chronic erethism thereby established in
the intellectnal and emotional centers may result in more
or legs functional injury, or even severe mental derange-
ment,

The chronic form of anxiety known as “worry ” is
one of the potent causes of funectional eerebral disorders
and permanent mental trouble. Strictly speaking, worry
is not a simple emotion, but is, in the majority of cases,
compounded of a variety of passions. Thus, the worry
oceagioned by pecuniary logs may involve fear of indi-
vidual degradation, losg of the comforts of life, and the
dread of actual misery. Or anxiety for the welfare of
others may be conjoined to the fears of strietly indi-
vidual misfortune, as in family disasters. DBut as these
subjects will be referred to somewhat at length in a
subsequent chapter, it would involve needless repetition
to enter upon their further discussion in this connection.

Enough, however, has already been said to show the
paramount importance to mental health of a rational
hygiene of the emotions.
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MEMORY IN IT8 HEALTHY AND MORBID RELATIONS.

As disorders of memory are among the most frequent
manifestations of functional brain trouble, it is well to
form some estimate of the nature of this faculty of the
mind in order to arrive at just conclusions respecting its
clinical importance. The essential feature of what ise«
termed memory is the ability of the sensorium to hoard up
impressions and to reproduce the same when the primary
stimulus which gave rise to the impressions is no longer
present. This ability of the cell to retain impressions—
this mental photography—is far more developed in youth
than in the later years of adult life. Dut we know that
the cell, like the living being, has a life and a death, and
that at its death new cells spring into being. Now, how
is it, then, that, if the cell die, those impressions which
it retained during its life are perpetuated? Luys® has
given an answer to this question which appears to me both
plausible and ingenious. He says: “It is, then, probable
that the primordial-cells, which give birth to all the gen-
erations of daughter-cells that appear in the course of

* @ The Brain and its Functions,” by J, Luys. New York: D, Apple-
ton & Co,, 1882,
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cerebral development, transmit to their descendants the
special sensitive properties, the specific degrees of phos-
phorescence, with which they were animated at the mo-
ment of their origin ; and that it is in these intimate con-
nections between cell and cell, in these mysterious bonds
of relationship, that we must look for the secret of the
perennial character of certain memories.” Although
there is nothing particularly new in the idea of cell-he-
redity, the application here made of it is, at all events,
plausible, and preferable to any amount of ordinary cere-
bral metaphysies.

Youth is pre-eminently the period of mental absorp-
tion. First come the observations of very early child-
hood, which, constantly repeated, are at length hoarded
away in the sensorium, and finally become fixed enti-
ties. Later come co-ordinated and more abstract im-
pressions, which are the result of the symmetrical devel-
opment of the mental mechanism and intellectual life
of the individual. The comparatively automatic im-
pressions engendered by mere external objects give
place to a higher and more complicated registration,
and at length memory no longer finds itself the mere
recorder of objects and barren forms, but rather the
register of the highest and most abstract ideas of the
understanding.

Lepetitio mater est studiorwm is an adage of the days
when conceptions of intellectuality were closely allied to
the functions of the encyclopedia and quiz-master. In
those good old days the mechanical storage of impres-
sions in the safety vaults of the memory played a far
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greater part than now. DBooks of reference were scarce,
and every man was in a measure his own encyclopadia.
But the idea that the repetition of impressions is the
fundamental principle of effective memorizing was cor-
rect. In order that the impression of a certain set of
sounds or colors shall be permanently retained in memory,
it is necessary that the impressions themselves shall be
often repeated. Hence an active émpressionable con-
dition of the peripheral sensory apparatus is one of the
prime conditions of a good memory. In addition to
this, however, it is equally evident that the central gan-
glionic apparatus must maintain itself in a receptive at-
titude toward the impressions which arrive through the
medium of the peripheral mechanism. There must be,
in other words, an active, harmonious union between the
apparatus which received the primary stimulus from the
external world and that which appropriates and retains
the same in a permanent and available form. ¢ Thus it
is, then, that external impressions of all kinds, the di-
verse emotions we have felt, become finally attenunated
in the plexuses of the sensorium, and, in the form of
persistent vibratory thrills, become the posthumous ex-
pressions of impressions and past emotions which remain
alive in us when the primordial excitations have long
ago disappeared.” ¥

This is certainly very picturesque language, and in
the main serves to express the proper psychological idea.
Instead of * persistent vibratory thrills,”” however, it
seems to me that it would be more in harmony with a :

* Op. cit., p. 147.
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true conception of the nature of the psychieal process to
say : wn the form of revivable vmpressions. This excludes
the sufficiently questionable assumption of * persistent ”
protoplasmatic vibrations—a conception which, followed
to its logical sequences, would be at variance with what
we know concerning the functional periodicity of the
higher centers. Reminiscences are difficult to conceive
of “in the form of persistent vibratory thrills.” On the
contrary, we have to do with latent, revivable impressions
—not active “vibrations.” It is nothing short of a con-
fusion of terms to speak of the protoplasmatic changes in
the cerebrum, incident to function, as ¢ vibrations” ; and
of the sfate engendered by such changes also as “ vibra-
tions.”
ly been compared to photography—the primary impres-
sion stored away in the higher centers corresponding to
the faint image produced by the rays of light upon the
sensitized plate. The subsequent incidental impressions
which revive former “latent’ impressions have been

Memory, as we have already seen, has frequent-

compared to those chemical agents which “ bring out”
the faint tracings upon the sensitized plate. This is
about as accurate as most analogies.

One of the fundamental truths connected with the
power of reminiscence is the great influence exercised by
an association of ideas upon the faculties of retention.
This is well shown in conjunction with certain geo-
graphical names. Africa means nothing to the lad who
encounters the name for the first time among a number
of other non-descriptive designations, and is soon forgot-
ten. But if he can bring the name into juxtaposition
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with a deseription of the continent and its inhabitants,
then the term becomes a living reality. The appearance
of a negro, the sight of an elephant at a menagerie, or the
mention of the Zulu war, are sufficient to call up the
whole sociological conditions of the country. The same
principle holds true with regard to language, the use of
which necessitates a more or less constant appeal to the
highest resources of memory. To acquire German at
home is no easy matter; but, brought into association
with Rhine wine, the thing is perfectly simple!

The employment of figurative methods of speech is
nothing more than an appeal to a more complex associa-
tion of ideas. Take from the brain the power of co-ordi-
nating impressions apparently but little associated, and
there is an end to all imagination. It is indeed the im-
agination which lends power to language, which “ puts
windows into style.”” Nothing is more absurd than to
suppose that perfection of expression is to be obtained
either through the agency of an automatic assimilation of
words, or by means of the inquisitorial shifts of the quiz-
master.

The degree to which the power of memory is devel-
oped in some individuals borders on the marvelous.
Thus, instances have been known in which persons have
succeeded in repeating, word for word, the contents of
whole volumes. Napolean Bonaparte had a prodigious
memory for dates and minute circumstances of history.
Daniel Webster is also said to have been gifted with
an unusual memory. The cultivation of the memory
formed a,nﬁimpc:-rtant part of the training of the orators
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of ancient Greece and Rome. It is related of Demos-
thenes that not only did he frequently commit the entire
substance of his various and elaborate discourses to mem-
ory, but that, in addition, he was in the habit of perus-
ing those authors whom he deemed worthy of study to
such a degree that he was able to recite entire volumes
of their writings without missing a single sentence. One
of the most extraordinary memories on record is that of
the winner of the recent chess tournament, Mr. Zucker-
tort. It is related of this remarkable man that not only
is he able to play a game of chess by heart—that is, with-
out regarding the board—but that, having been informed
of his adversary’s move, he forthwith replies with a
counter-move, retaining the relative positions in his mem-
ory, however altered these may be. Moreover, he played
sixteen games at the same time in the same way—that is
to say, in front of each of sixteen tables sat a player
with a board, and these informed him, one after the
other, of their respective moves. Under these trying
circumstances he replied, never confounding one position
with another, nor one game with another; nor did he
make a false move, but, on the contrary, detected on two
separate occasions false moves which were made with a
view to testing him. DBesides these wonderful feats,
Zuckertort has performed many others illustrative of the
capacity of his astounding memory.

These seem incredible performances, and, indeed,
they form no standard by which to judge of the power of
reminiscence of ordinary individuals. It is questionable,
moreover, whether it is possible to establish any normal
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standard of memory, on account of the great variability
in the development of this faculty among those of per-
fectly sound minds. Thus, there are some persons who
never have been able to retain historical dates, others again
who have no recollection for proper names, forgetting even
the names of acquaintances and friends. In addition to
these forms of forgetfulness, there are frequent instances
of individuals who have no memory for faces, or indeed
for any kind of form. This variety of deficiency is
usually associated with lack of remembrance for places.
I remember a case of this sort in which a person of other-
wise healthy mind was in the habit of forgetting the
location of the residence of his most intimate friend,
although the latter had lived in the same place for over
six months, and a frequent interchange of visits was com-
mon. Another striking example of deficiency in mem-
ory for place is often exhibited in the dissecting-room.
If the students be interrogated respecting those portions
of anatomy which have already been practically demon-
strated, the greatest difference in the power of recollect-
ing the topographical relations of the various parts will
be found to exist among them. Thus, when asked to
draw from memory the muscles of any particular district,
some will give but an indifferent sketch, others will fail
altogether, while yet others (and they are usually vastly
in the minority) may be able to give as perfect a drawing
as could be desired.
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Deterioration of the Facully of Memory in Functional
Brain Disorders.

Among the very earliest symptoms of impairment of
brain-function are disorders of the faculty of recollection.
It is therefore necessary, in the examination of every case
of suspected functional cerebral disorder, to make careful
investigation respecting the condition of the memory.
Not only should the subject’s power of remembering
past and recent events be tested, as recommended by
some writers, but careful inquiry should also be insti-
tuted as to whether memory for place, names, dates, writ-
ten or spoken language, is in any way affected.

In such investigations as the foregoing it would be
great matter of convenience if we had some general nor-
mal standard with which to institute a comparison. Un-
fortunately, however, as already seen, the faculty of rec-
ollection is an exceedingly variable quantity even among
those whose intellects, judged by the conventional stand-
ard, are healthy. TUnder these circumstances the best we
can do is to compare the subject’s present ability of re-
taining impressions with his previous aptitnde of recol-
lection. And, although this method of examination does
not possess the “ideal ” features sought after by certain
theoretical alienists in connection with the examination
of those of unsound mind, it will nevertheless be found
to afford excellent results in practice.

Subjects afflicted with cerebral exhaustion, morbid
fears, vaso-motor disturbances affecting the cortical blood-
supply, and other functional brain disorders, frequently
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exhibit impairment of the faculty of recollection of the
most varied character. Sometimes the power of attention
of these patients is profoundly deranged. When en-
gaged in conversation their eyes have a distant, “ bottom-
less” appearance, and their observations show that they
are oblivious to the particular subject of discourse. They
interrupt the conversation of those with whom they may
happen to be conversing with the most unaceountable ob-
servations—remarks wholly at variance with the particu-
lar subject under discussion. Owing to this mental irrele-
vaney, impressions from the external world have no time to
become fixed. Hence the anditory impressions of but a
moment ago, though distinctly heard at the time, leave no
permanent imprint, and are almost immediately forgotten.
The same may be said of optic impressions, though to a
more limited degree. And it may be also remarked in
this connection that the ability of receiving and remem-
bering optic impressions to a better degree than those of
acoustic origin, which is often so characteristic of chil-
dren, is present in these patients to an exaggerated degree.

An instance of this kind of exaggerated forgetfulness,
oceurring in a gentleman who had long been a victim of
brain-exhaustion, recently came under my observation.
In this case the subject could not read the ordinary oc-
currences recorded in the daily prints without experienc-
ing the ntmost fatigue ; five minutes of such reading were,
in fact, sufficient to cause most violent pain at the vertex.
The peculiarity of this case was that, while the subject-
matter of conversation and reading was soon forgotten,
as well as the most ordinary musical airs, visual impres-
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gions were registered with wonderful exactness. Thus,
his memory for faces became so acute that he was con-
stantly greeting persons whom he had merely seen while
passing through the streets, or while standing in the lob-
bies of hotels or other public places of resort. So trouble-
some did this habit become that society, already sufficiently
distasteful, was finally relinquished altogether. In order
to avoid seeing and being seen, he was in the habit of
leaving his rooms only after dark; and ultimately a posi-
tive dread of his kind was developed.

Sometimes the occurrences of the early years of life
- are remembered with great vividness by those suffering
from funectional cerebral disorders, while more recent oc-
currences leave but slight impressions, or are forgotten
altogether. Sometimes, however, the memory for both
recent and remote events is impaired. Of these disorders
of memory occasion will be had to speak more specifically
in connection with the clinical characteristics of brain
exhaustion.

Memory, like volition, is a variable quantity, even in
the same individual. There is something very significant
in these fluctuations of memory ; and, when accurately
studied, they are found to constitute a species of barome-
ter of the sanitary condition of the mind. Deterioration
of the faculty of recollection is one of the earliest indi-
cations of grave mental disorder. Depleting excesses, or
such as tend to an exhaustion of the cerebral centers of
the brain, manifest themselves by an immediate deteriora-
tion of the faculty of recollection. The above is par-
ticularly true of venereal excesses.
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The inordinate abuse of tobacco and aleohol also exer-
cises an extremely detrimental effect upon the memory.

Senility is another potent cause of defective memory ;
in very old persons the power of perception, as well as the
faculty of permanent registration, is impaired. The su-
perior ability of remembering the occurrences of early
youth peculiar to very old persons is attributable to the
indelible nature of those impressions, owing to the greater
receptive capacity possessed by the young brain. Recent
occurrences are readily forgotten by the aged, because
they are tardily and imperfectly perceived, owing to the
deteriorated condition of the peripheral sensory apparatus,
and by reason of the blunted receptivity of the ganglionic
centers.

The evolution of memory is gradually achieved under
normal conditions; its decline should therefore be equally
oradual, all things being equal, and in harmony with the
slow development of the processes of senility within the
brain-cell.












V.

BRAIN EXHAUSTION.*

Uxper this designation I propose to consider a group
of clinical phenomena, the chief feature of which is a
morbid limitation of the ratiocinative capacity of the
individual, consequent upon functional brain disease.

The manifestations of cerebral exhaustion are chiefly
comprised under the following headings:

(1. Morbid Limitation of the Ratiocinative Pro-
cesses,

2. Morbid Emotional Phenomena.

Psychical | 3. Derangements of Memory.

Symptoms, 4. Volitional Impairment.

5. Evanescent Mental Confusion.

6. Disorders of Sleep—Morbid Dreams,

| 7. Lack of Mental Concentrativeness,

[ 8. Ocular Symptoms.

9, Acoustic Symptoms.

Physical : ]
Symptoms. | 10. Vaso-motor Disturbances and Cardiac De-
rangements,
| 11. Local Head-Pains. :
S%mndary (12, Tnsufficiency of Voluntary Muscular Power.
ymptoms, .

Sometimes 13. Morbid Fears.
consecutive 4 14. Lachrymose Condition in the Male, wrongly

to the pri- called Hysterical.
E‘gﬁf exhaus- 15. Morbid Sexual Manifestations.

# The basis of this chapter is my paper on *Cerebral Exhaustion,”
read before the Medical Society of the County of New York, and published
in the “ New York Medical Journal ” of December, 1883.
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Psychical Symptoms. ]

-
Morbid Limitation of the Ratiocinative Processes—

The first symptom which is usually noted in these cases
is great restlessness duringr/ the day and more or less
wakefulness at night. éometimes, however, there is
great drowsiness in the beginning of the attack, es-
pecially during the day. TPersons thus afflicted complain
that they do mot thoroughly awake till after mid-day.
Soon the disturbance becomes greater; pains are felt in
the region of the vertex, above the superciliary arches or
at the upper portion of the neck. The cervical pain is,
however, far less constant than the head-pains. Even
the slightest mental exertion is sufficient to bring on the
vertical or frontal head-pains. The ratiocination inci-
dent to ordinary conversation and reading is absolutely un-
endurable to these patients. A gentleman recently came
under my observation who, after reading the newspaper
for only five or six minutes, is attacked by most intolera-
ble vertical pain, vertigo, and confusion of ideas. If
spoken to at such times, he has the utmost difficulty in
co-ordinating his ideas, and the replies which he gives on
these occasions furnish ample evidence of the state of
mental confusion. This confusion is of slight duration
and soon passes off; its evanescent nature, indeed,
constitutes an interesting characteristic. There is no
loss of consciousness.

Sometimes the abnormal mental fatigue is exhibited
in the operation of writing. The subject attempts, for
example, to compose a letter, but soon finds that his fac-
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ulties are entirely unequal to the task. There is confu-
sion of ideas, the wrong words are used, letters are
omitted or misplaced, sentences are altered and re-al-
tered. A severe pain is gradually developed at the ver-
tex or over the eyes; objects become indistinet, and
finally the task has to be given up altogether. Where
the intellectual operation is mathematical in nature, such,
for example, as footing a ledger, the subject experiences
the utmost difficulty. A column of figures is half added
up, when the last number is forgotten, and the operation
has to be begun over and over again. The repeated
efforts incident to the undertaking becomes at last in-
tolerable. Excessive irritability is developed; sleep-
lessness at night and drowsiness during the early portion
of the day combine to further demoralize the mental
economy, and at last even brief mental effort is found to
be unendurable.

Morbid Emotional Phenomena.—Next in importance
to the specifically intellectual symptoms are the emo-
tional disturbances to which these patients are liable at
the beginning of the attack, and, indeed, throughout the
entire duration of the disease.

Trivial disappointments and losses are magnified to an
inordinate degree. Insignificant occurrences, such as
subjective sensations of discomfort, temporary depres-
sion of spirits, indignation, or the failure to attain some
unimportant end—things, in short, which under normal
circnmstances would be totally disregarded, are magnified
a thousand-fold, and give rise to frequent outbursts of
uncontrollable anger. This extreme irritability is one of
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the most characteristic features of the disease, and is ab-
solutely beyond the control of the patient. 'When labor-
ing under an attack of this peculiar form of anger he is
capable of perpetrating the greatest extravagance, and
may be extremely violent and abusive to those about
him. These paroxysms of anger may be extremely brief
in duration, or may continue for several hours. During
their continuance the subject manifests a morose and
sullen attitude toward all with whom he may be thrown
in contact. Sometimes he is revengeful, and concocts ex-
travagant and fantastic plots against those who are sup-
posed to be inimieal to him. At others he is lachrymose,
and disposed to look upon himself as a martyr—as one
misunderstood by his fellow-mortals.

I have remarked that these manifestations usually
come on toward evening, and that they are materially ag-
gravated by the use of coffee and tobacco. Tea, on the
contrary, seems to be of benefit. DBut of all remedies
with which I am acquainted, the extract of coeca is the
best for dealing with this condition of irritability—mnot
excepting the bromides. It has the soothing effect of
the latter remedies, but without their characteristic de-
pressing inﬂuence{  The preparation of coeca known as
Mariani’s Coca Wine is, o far as I know, the best in the
market. It possesses the decided advantage of being
manufactured from the fresh leaves, which, if we are to
believe the accounts of travelers who have investigated
the specific effects of the leaf in South America, is an
indispensable requisite. ) The period of extreme irrita-
bility is almost invariably succeeded by more or less
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severe depression. This secondary melancholia may be
sufficient to provoke active attempts at suicide. Usually,
however, it gradually abates in severity ; but it is a note-
worthy fact that a certain degree of depression is rarely
absent in these cases during the entire duration of the
disease.

Derangements of Memory.—The faculty for regis-
tering impressions is often materially deranged. Some-
times the names of familiar places, persons, and objects
are forgotten. At others, the simple ideas occurring in
ordinary conversation are not retained. This latter type
of forgetfulness resembles in many respects that form of
the disorder found in old age. Sometimes the memory
for past events is affected, but by far the majority of
cases exhibit defective recollection for recent occurrences.

In some instances of exhaustion these derangements
of memory are among the first symptoms which excite
the apprehension of the subject. They constitute an ex-
tremely annoying feature of the disease, giving rise to no
end of trouble.

In the chapter on Memory reference has been made
to aggravated forms of this gsymptom.

Volitional Impairment.—The will exhibits in this, as
in various other forms of functional derangement, marked
impairment. Such operations as are incident to the vo-
cation or social life of the individual are performed in an
indifferent and perfunctory fashion, in spite of a strenuous
desire on the part of the subject to exercise his volitional
faculties to some effect. Nor does this state of things arise
alone from an inability on the part of the exhausted in-
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tellect to perform the necessary amount of labor, for the
same inertia is shown in absolutely trivial matters. Thus
the patient has to make the most strenuous efforts to
write a letter, or even to remove his hat, in order to re-
spond to the salutation of a friend—mnot because these acts
are exhausting in themselves, but because of the voli-
tional paresis preventing the inauguration of the intel-
lectual processes necessary thereto.

I once had the opportunity of studying a case of cere-
bral exhaustion in an elephantine specimen of humanity
of extraordinary muscular vigor, and whose will was en-
feebled to a surprising degree. It was amusing to the
last degree to hear this Titanic personage describe the
difficulty which he experienced in summoning a suffi-
ciency of will-power to enable him to get out of bed in
the morning.

" Evanescent Mental Confusion. — There are fre-
quently exhibited in these cases of cerebral exhaus-
tion evanescent attacks of mental confusion, resembling
in many respects the condition found in healthy individ-
uals during the period of semi-consciousness preceding
sleep. These attacks, so far as I have been able to ascer-
tain, are prone to occur in those cases which exhibit
marked derangement in the cerebral circulation. They
are characteristic of the hypersemic condition, but are
also observed very frequently in cases of cerebral or gen-
eral angemia.

Such attacks of mental confusion are readily pro-
voked, in severe cases of cerebral exhaustion, by even
brief attempts at reading, writing, speaking, or listen-



BRAIN EXHAUSTION. 31

ing. The patient complains that the letters “swim”
before his eyes, and that he misplaces the letters in writ-
ing.

Disorders of Sleep—Morbid Dreams.—Derangements
of the function of sleep are almost invariably found in
well-marked cases of cerebral exhaustion. One of the
first symptoms to attract attention in the inception of the
disease is an overpowering drowsiness, which is most
marked during the day, particularly during the early
morning hours. At such times the face is suffused ; but
the congestion is far more venous than arterial, as is
proven by a peculiar cyanotic appearance, particularly
visible about the ears and conjunctivze.

While this condition persists, the patient is incapable
of any kind of mental exertion, and saunters about in an
objectless manner, or lies upon the sofa in a state of com-
plete intellectual inertia. As such individuals rarely be-
come thoroughly awakened till after mid-day, and as
their subsequent efforts at mental occupation are spas-
modic and more or less abortive, it transpires that, when
the proper hour for retiring has actually arrived, they are
unable to sleep, owing to a condition of persistent cere-
bral erethism. The expedients to which resort is had
under these circumstances are endless. They change
their positions in bed again and again ; they apply them-
selves to reading or writing, with the hope of producing
sufficient mental fatigne to induce sleep; they drink
brandy, gin, or beer; they resort to chloral, the bro-
mides, or opium—all in vain.

W]ZI.BD& as dawn approaches, sleep actually does super-
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vene, it is troubled by dreams, which are often of a disa-
greeable and even frightful nature.

The entire mind seems wrought up to a degree bor-
dering on despair, and the unhappy vietim appears sur-
rounded by a host of relentless tormenters. These
dreams have often the characteristics of veritable night-
mare ; and the modifications of which they are capable
defy enumeration. Sometimes a monster is seen to ap-
proach with glaring eyes and open mouth, ready to de-
vour him., Every species of disgusting or horrible
thing which the legends of earth or hell can furnish are
unrolled before him. Fiends, serpents, witches, hags;
all the monsters of water and air form a ghastly proces-
sion, before whose awful presence the heart almost ceases
to beat, and life seems about to be extinguished.

~ Sometimes the unhappy vietim imagines that his
breast is being bound down with chains by a hag or
demon, that he is about to be thrust over the brink of
a chasm, or that a great rock is about to be rolled upon
his breast. At other times there is the vision of a fiend
sitting at the foot of the bed and brandishing a glitter-
ing knife, with which the monster is about to cut the
throat of his hapless vietim.

The hallucinations of this form of nightmare are in-
deed almost endless in number and variety.

Such disorders as those just deseribed have usually
been attributed to some derangement of digestion; but,
for my own part, I can not agree with this opinion, as
I have found the condition existing in the absence of
any ascertainble evidence of gastric derangement. Nor
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can I agree with Macnish that “ Any thing, in fact, which
impedes respiration, may give rise to the disorder.” *

The disorders of respiration are in fact not a cause,
but an effect of the cerebral conditions which give rise
to the nightmare. One of the most obvious effects of
sudden and powerful emotions upon the waking indi-
vidual are exhibited in a sudden acceleration or retarda-
tion of the respiratory functions. And what is troe
of the mind during waking is equally true of the same
when asleep, or in conditions analogous thereto.

I can not, therefore, agree with Macnish that the di-
rect cause of nightmare is something which impedes res-
piration ; but am convinced, on the contrary, that the
proximate cause of the disorder is found in a greater or
less degree of functional disorder of the ideational centers
of the brain itself. As predisposing factors are to be
reckoned indigestion, hepatic trouble, worry, or, in short,
each and every form of morbid accident which results in
the production of certain forms of functional cerebral
derangement. Of much more common occurrence in
cerebral exhaustion than the condition of nightmare, just
referred to, are the phenomena of ordinary dreaming.

The nature of these dreams consists essentially in the
revivification of ideas which at some former period occu-
pied the mind. Usually, however, they are not resusci-
tated in an entire condition, but are intermingled in a
more or less heterogeneous manner.

The fact that most of those suffering from cerebral

# & The Philosophy of Sleep,” by Robert Macnish. New York, 1834,
(American edition. )
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exhaustion resort to stimulants and nareotics has doubt-
less much to do with the dreaming of which they are
the victims. Nothing is more certain than that these
substances are capable of promoting, to a surprising de-
gree, during sleep, the revival of those impressions
previously made during waking.

The subject of dreaming has, from time immemo-
rial, been associated with superstition; and even com-
paratively modern authors have not escaped from the
influence of these hereditary opinions. Thus, Baxter*
believes that our dreams are prompted by separate
gpirits—an opinion prevalent among barbarians. Such
crude conceptions as the above have, in all ages of the
world, given rise to a vast amount of imposture, and
even insanity.

Professor Dugald Stewart ¢ has endeavored to re-
duce the phenomena of dreaming to fixed psychological
prineiples.

Dr. Abercrombie, on the other hand, has instituted
a comparison between dreaming and insanity. He con-
siders the difference in the two conditions to consist in
this: that in insanity the erroneous impressions, being
permanent, affect the conduct, whereas in dreaming
no influence on the conduct is produced, because the
vision is dissipated on awaking. Such comparisons ap-
pear to me, however, entirely inadmissible, inasmuch
as they spring from subjective conceptions of insanity
on the one hand, and from inadequate ideas concerning

* ¢ Essay on the Phenomenon of Dreaming,” vol. ii. third edition, 1745.
} * Elements of the Philosophy of the Human Mind,” pp. 328 ef seq.

qﬂ
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the pathology of dreams on the other. To me a dream
is a phenomenon which detracts from the physiological
ideal of sleep; it is therefore essentially a morbid pro-
duction. And, furthermore, inasmuch as it is a psychi-
cal manifestation of morbid brain-function, it constitutes
a species of temporary mental derangement in itself.

These ideas will doubtless prove too comprehensive
for some, but they are in the direction which psycho-
logical opinion has been pursuing for many years past.

To return from this temporary digression, we find
that the tendency of modern writers is to adhere en-
tirely to the physiological theory respecting the origin
of dreams. Unfortunately, there is a lack of unanimity
as to the proximate physiological causes of dreams,
owing in great part to meagerness of our positive knowl-
edge regarding the details of brain-function. One thing,
however, is very certain—that the phenomena are alone
explicable on a physiological basis.

This fact should be insisted upon when dealing
with cases of functional brain trouble in which dream-
ing is a prominent factor. The reason for this is, that
such persons, even when possessed of considerable edu-
cational advantages, often attribute supernatural signifi-
cance to these morbid manifestations; and it not infre-
quently happens that they are wrought up to a pitch of
apprehension often bordering on serious mental disorder.
The misguided interpretations and sympathy of friends
have much to do with this result.

Socrates and his scholar Xenophon considered dreams
as manifestations of the gods. Pythagoras aseribed a
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higher origin to dreams. Plato taught that, when man
strives after a mnoble life, the soul reveals its immortal
nature in dreams and becomes the recipient of higher
knowledge. Aristotle was the first who made dreams
the subject of philosophical investigation. Many of his
assertions have, in fact, received the assent of advanced
science and psychology.®* Even at the present day, how-
ever, in spite of the results of modern investigation,
there are still found many individuals, otherwise intelli-
gent, who ascribe a supernatural origin to dreams. I
once met a person of this character—a gentleman of
signal intellectual attainments—who entertained ideas of
this description. He was well supplied with a fund of
frightful anecdotes bearing on the question, which he
was negver weary of rehearsing. The effect of these
narratives was particularly prejudicial to the health of
his wife—a feeble and neurotic person.

I have been thus'explicit with regard to morbid
dreams, as they often constitute not only an important
concomitant of cerebral exhaustion, but also of many
other forms of functional disorder.

When the primary affection which predisposes to
their occurrence has once been removed, they usually dis-
appear altogether.

Morbid Curtailment of the Power of Mental Concen-
tration.—By this I do not mean what is commonly termed
“ absent-mindedness,” which signifies a condition in which

% ¢ Schlaf und Traum. Eine physiologisch-psychologische Untersu-
chung,” von Paul Radestoclk. Leipzig, 1879.
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the whole mind is focused in one direction, but rather
that morbid mental state in which great difficulty is ex-
perienced in bringing the mind to bear with vigor upon
any one point.

This lack of concentrativeness is particularly charac-
teristic of cerebral exhaustion. The subject attempts to
read, and soon finds the words dancing before his eyes in
meaningless array. He sees, and reads them too, per-
haps ; but they convey but a shadowy significance.

A similar condition is found in the healthy subject, it
is true, but there is this difference, that in health the in-
dividual, by an exercise of volitional power, can dispel
the condition of accidental reverie, whereas in certain
functional brain-troubles— particularly in cerebral ex-
hanstion—this is usnally impossible. Macnish * cites an
example of imperfect attention, the result of “excessive
application,” and which, although by no means a typical
case of cerebral exhaustion, I quote as being particularly
illustrative of the condition of defective concentrative-
ness evoked by even evanescent forms of mental over-
work.

The account of the case is given by the patient him-
self in the following words: “I was this morning en-
gaged with a great number of people, who followed each
other quickly, and to each of whom I was obliged to give
my attention. I was also under the necessity of writing
much ; but the subjects, which were various, and of a
trivial and uninteresting nature, had no connection the
one with the other. My attention, therefore, was con-

* Op. cit., p. 247 et seq.
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stantly kept on the stretch, and was continunally shifting
from one subject to another. At last it became necessary
that I should write a receipt for some money I had re-
ceived on account of the poor. I seated myself and
wrote the two first words, but in a moment found that I
was incapable of proceeding, for I could not recollect the
words which belonged to the ideas that were present in
my mind. I strained my attention as much as possi-
ble, and tried to write one letter slowly after the other,
always having an eye to the preceding one, in order to
observe whether they had the usual relationship to each
other; but I remarked, and said to myself at the time,
that the characters I was writing were not those which I
wished to write, and yet I could not discover where the
fault lay. . . . For about half an hour there reigned
a kind of tumultuary disorder in my senses, in which I
was incapable of remarking anything very particular,
except that one series of ideas forced themselves involun-
tarily upon my mind. I endeavored, as much as lay in
my power, considering the great crowd of confused
images which presented themselves to my mind, to recall
my principles of religion, of conscience, and future ex-
pectation ; these I found equally correct and fixed as be-
fore. I endeavored to speak in order to discover whether
I was capable of saying anything that was connected ;
but, although T made the greatest efforts of attention,
and proceeded with the utmost caution, I perceived that
I uniformly spoke other words than those I intended. . . .
Thank God, this state did not continue very long, for in
about half an hour my head began to grow clearer, the

N Y
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strange and tiresome ideas became less vivid and turbu-
lent, and I could command my own thoughts with less
interruption. . . .’

The above is a vivid description of a mental state
peculiarly prone to exhibit itself in those who are suffer-
ing from the chronic exhaustion induced by excessive
mental work and worry. In such persons the defective
attention is shown in conversation, in writing, and par-
ticularly in reading. Not only do brief attempts at men-
tal exercise provoke confusion of ideas, but, in addition,
severe vertical and frontal headaches are produced, which
are only aggravated by further abortive attempts at intel-
lectual concentration. Five minutes of reading or writing

are sufficient, in many cases, to produce this result.

Physical Symptoms.

Ocular Symptoms.—Photophobia and photopsia are
among the most common accompaniments of severe cere-
bral exhaustion. The patient complains that exposure
to even moderate sunlight is disagreeable to him, that
he is unable to read by gas-light without sensations of
pain in the eyes, that he is troubled by flashes of light,
and that the transition from darkness to light is accom-
panied by extremely disagreeable ocular sensations. So
susceptible are these persons to light that they not infre-
quently resort to colored glasses in order to shield their
eyes. This was the case in a patient of mine—a profes-
sional gentleman—who was the victim of well-marked
symptoms of cerebral exhaustion.

The pupils are sometimes dilated, at others consider-
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ably contracted in these cases. As far as I have been
able to observe, the condition of the pupil is dependent
upon the particular condition of the cerebral circulation
at the time of observation, being dilated where the state
is one of an®mia, and contracted where there is well-
marked congestion.* There is, moreover, a vague, bot-
tomless appearance about the eyes of these persons hard
to describe but extremely characteristie.

Acoustic Manifestations.—The sensibility to sound is
also frequently abnormally developed. The rumbling of
a cart, the squeaking of a door, or even musical sounds,
are in many instances absolutely intolerable. Tinnitus is
present in some cases, particularly during the first stage
of the attack.

Vaso-motor Anomalies.—These are present in by far
the greater number of cases. Sometimes they assume
the form of cerebral angemia; at others the condition is
one of congestion. Sometimes the two conditions alter-
nate with each other. The hyperseemic condition is more.
frequently observed during the first stages of the dis-
order. The local anemia, on the contrary, is usually a
subsequent accident; but it is impossible to lay down
any absolutely arbitrary rules with regard to the appear-
ance of these morbid vascular derangements. They con-
stitute, however, eloquent evidence of the condition of
profound nutritive derangement, which is so character-
istic a feature of the disease; and, although they do not

# Vide the experimental observations of Dr. C. Pilz, Langenbeck’s
“ Archives fiir Klinische Medicin,” 1868 ; also my own contributions in the
same direction contained in my monograph on *Brain Rest.” Putnam’s
Sons, New York, 1883,
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represent the essential pathological feature of the dis-
ease, they are nevertheless a concomitant of the first im-
portance, inasmuch as they react, in the most preju-
dicial manner, upon the already exhausted and irritated
ganglia.

In any well-judged system of treatment these mani-
festations of vaso-motor insufficiency should claim no
little share of attention.

Cardiac Symptoms.—These are intimately associated
with the vascular derangements just referred to, and
therefore demand special consideration. Sometimes
they manifest themselves in the form of palpitations;
at others the cardiac action is feeble and irregular.
When this state of things exists there is often vertigo
and fainting. The cardiac derangements I believe to
be the outgrowth of a secondary irritation affecting the
“vital” centers in the medulla oblongata. In the pro-
dunction of this secondary irritation the vasenlar derange-
ments are probably important factors. Some writers,
howerver, in counter-distinction to these pathological con-
ceptions, believe that the local vascular disturbances are
the result of the heart trouble. While admitting that
the cardiac derangements exert an undoubted influence
in the perpetuation of the morbid vascular appearances,
I can not bring myself to believe that the former are
by any means the primary pathological factor in the
case; where, however, the phenomena are so involved,
and the separation of cause and effect fraught with such
difficulty, a difference in opinion is decidedly admissi-
ble, and is indeed to be expected.
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Local Head-Pains—In the large majority of cases
these are located at the vertex or over the eyes. They
are usually dull and heavy, but are sometimes of a
“ragping ” nature. Particular care should be exercised
not to confound them with the characteristic “ splitting ”
pains of syphilis. These local pains are aroused and
intensified by even slight efforts at intellectual work,
Thus, I have seen an attempt at reading of only five
minutes’ duration produce most severe vertical pains and
dizziness in a gentleman suffering from an acute attack
of cerebral exhaustion. The peculiar aged appearance
often seen in cases of brain exhaustion was particularly
well marked in this patient; there was also an snords-
nate craving for stimulanis—a very characteristic symp-
tom. Emotions of a disagreeable character—such as
worry, disappointment, and chagrin—are prolific sources
of the form of local pains just referred to. The appli-
cation of a sponge saturated with hot water over the
painful spot is often snfficient to cure these headaches,
particularly the vertical variety. Defore proceeding fur-
ther, it may not be out of place to give a brief synop-
gis of a case or two by way of illustration.

The following cases are condensed from my note-
book :

P. G, an American gentleman, aged fifty-six years, -
single, resident of the northern part of the State of New
York, came under my observation some months since.
In 1876, patient was very much engrossed in business.
Employed his intellectual faculties from early in the
morning till far into the night. Was obliged to do this



BRAIN EXHAUSTION, 93

in order to keep the books of the firm in proper order.
Became very irritable at this time, was averse to society,
and began to avoid his friends. Sleep became poor, and
recourse was had to copious stimulation, with the hope of
improving it, but without benefit. Was finally obliged
to give up night-work, and sleep improved somewhat.
Lost flesh, however, for the next three years, so that in
1880, at the solicitation of friends, he consulted a neurolo-
gist of reputation with regard to his condition. What
the exact nature of the treatment was, as prescribed by
the medical gentleman in question, I have been unable
to ascertain. The patient states, however, that he experi-
enced no benefit.

In July, 1883, he consulted me with regard to his
condition. At that time he was a sufferer from frequent
attacks of acute indigestion. Sleep poor. DBowels con-
stipated. Skin dry. Expression of countenance hag-
gard. “ Bottomless” and lifeless appearance of eyes
well marked. Contraction of pupils moderate. Tongue
coated and elightly tremulous. Iad employed his intel-
lectual faculties to an immoderate degree for some time
past, and had been much worried about his business. Of
late he had been troubled by pains at the vertex, noises
in the ears, and by sudden attacks of facial pallor accom-
panied by vertico. IIis memory for recent events had
become poor. DBut the most pronounced symptom was
his total inability to continue for over a few minutes any
species of employment requiring thought. Reading and
writing were absolutely impossible, and even conversa-
tion for over fifteen or twenty minutes produced severe
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frontal headache and mental confusion. The circulatory
anomalies were not especially well marked in this case.
There was extreme irritability, and an uncontrollable
tendency to become enraged at trifles.

Sometimes, especially when conversing about his
mental condition, he would burst into alternating par-
oxysms of laughter and crying.

An amelioration of the insomnia, combined with
hyper-nutrition and moderate exercise, produced a won-
derful improvement in the condition of this patient; but
it was impossible to induce him to abandon the use of
alcohol. The stomachic difficulties are among the great-
est obstacles to be encountered in the treatment of these
cases. Fortunately, they are by no means a constant fac-
tor.

Before this patient’s cure was entirely accomplished
I lost sight of him, and can not therefore state what was
the ultimate result.

M. E., American, aged thirty years, usual weight in
health about one hundred and fifty pounds. Has fol-
lowed wvarious professions. While at college, enjoyed
good health ; joined in the athletie sports, and became a
good oarsman. Took especial pride in his museular de-
velopment, which was above the average. Did not, how-
ever, neglect his studies, but, on the contrary, was very
punctilious in the discharge of his academical obliga-
tions.

After a time, however, sleep became poor, and, hav-
ing passed an examination which had caused him much
worry, he noticed that his memory was not as good as
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formerly. Even moderate mental work caused pain at
the vertex, confusion of ideas, and vertigo. Was trou-
bled by immoderate drowsiness during the early morning
hours.

Went abroad shortly after this, and, while absent, ex-
perienced improvement in health. On his subsequent
return to this country he began the study of a liberal
profession, and soon experienced a renewal of the former
symptoms. Sleep became much deranged, appetite was
poor, and the digestive functions were considerably de-
ranged. His mental faculties became “dull,” and he
was incapable of protracted intellectual labor of any
kind. There was marked impairment of venereal power.
In the morning he was dull and stupid, whereas later in
the day he frequently suffered from mental exaltation.
When laboring under these attacks he would sometimes
attempt to put his thoughts upon paper. Some of these
compositions were submitted to me for inspection, and I
found them to consist of a series of extravagances which,
though coherent enough in themselves, were utterly at
variance with his usual mental habitude. Indeed, he
confessed to me that he never could have written them
except when laboring under the influence of these at-
tacks of morbid exaltation.

The above was substantially his condition some
months before he came under my observation, and there
wag practically no change in his physical and mental
health when I saw him, although he had undertaken ex-
tensive journeys to various parts of the country with the
object of improving his health.
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I put him upon beef-juice and milk, and, by degrees,
as his digestion improved, soft boiled eggs were added,
with a moderate quantity of dry bread. Later he was
able to take tender beefsteak very finely hashed.

Before retiring, I ordered a douche of warm water
over the entire body. His feet, which were habitually
cold at night, were placed in a hot bath after the douche
had been taken, and, when they had been thus immersed
for the space of from five to ten minutes, were carefully
dried and wrapped in flannel. While taking the foot-
bath the patient was carefully enveloped in blankets,
but not to such a degree as to cause profuse perspira-
tion. This plan worked so well that there was soon a
wonderful improvement in sleep. During the first four
weeks I used the bromides during the day, in conjunc-
tion with moderate doses of chloral at night; but at the
end of the seventh week he was able to sleep without
the aid of either of these remedies.

A small wine-glass of Mariani’s coca-wine three
times a day was ordered shortly previous to the fourth
week, and this remedy was continued up to the end of
the ninth week.

Ultimately this patient was able to sleep about thir-
teen of the twenty-four hours, and his appetite showed
marked amelioration.

There was a considerable gain in weight, but not as
great as I have seen In some cases.

No local galvanism to the head was used in this case,
as the patient had tried electricity in every form with-
out result, and had contracted a positive antipathy for it.
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During the whole of this treatment complete cessa-
tion of mental work had been maintained, in spite of the
fact that he had succeeded in obtaining more sleep than
for many years past. Reading and writing were entirely
given up, and even protracted conversation was enjoined.

The most potent influence in maintaining such astate
of apparently impossible quiescence was the cocal It is
impossible to say too much in praise of this wonderful
remedy ; but the first condition to its effective employ-
ment is that it shall be skillfully prepared from the
fresh leaves ; and I believe that the proper treatment of
these latter is a matter which exacts no little amount of
tact and experience. The dose is another important
feature, and must be regulated according to the constitu-
tional idiosyncrasies of each patient. Coca possesses this
great advantage over the bromides, that it does not exer-
cise the depressing influence which is so characteristic a
feature of the latter remedies. It serves to adjust the
individual to the exigencies of his environment to a far
greater degree than any mere fiat of the will; and where
the latter is enfeebled, as it is in very many of these cases
of eerebral exhaustion, coca is an invaluable resource in
treatment. I do not, however, wish to detract in the
slightest degree from the deservedly high esteem in
which the bromides are held by the profession. On the
contrary, my only desire is to draw attention to the spe-
cific excellence of a remedy which is now beginning to
excite the interest of clinicians, both in this country and
abroad, but which also, for some unaccountable reason,

remained for a long time utterly neglected.
7
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After treatment had been continued substantially as
above described for about three months, the patient left
for the West, apparently entirely restored, both mentally
and physically. He could read and write for several
hours a day without trouble; the irritability had almost
entirely disappeared, and he was able to again begin the
active duties of his vocation.

I have not heard from him since, but do not doubt
the permanency of his cure, provided that there has been
no resumption of his former intellectual excesses.

A. V. C,a lady of literary habits, aged thirty years, '
married, has had children, one still living and healthy,
wrote me from Europe an account of her condition,
which is at once so graphic and interesting that I ean
not do better than give a brief synopsis of its more
prominent features. Six years ago (one year after birth
of last child) patient became considerably prostrated,
both mentally and physically, but recovered, apparently,
after some months, and continued well until 1881. Dur-
ing this year devoted herself to charities of various de-
seriptions, as well as to society. DBy degrees her duties
increased to such an extent that, as she graphically ex-
presses it, she beecame involved in a “tornado” of mental
work. To make matters worse, her husband, who has
always been extremely devoted, suffered heavy pecuni-
ary reverses, which caused her an excessive amount of
mental worry. Sleep became much deranged. During
the beginning of the night she was extremely restless,
and beset by disagreeable dreams ; in the morning, on
the contrary, sleep was unusually profound. On awak-
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ing, her condition was characterized by mental lethargy
and extreme physical prostration. During the summer
of the same year she appeared to rally somewhat, but
toward the latter part of September, having again over-
exerted her intellectual faculties, she suffered a relapse
of such severity that;in her own language, she was un-
able to put her foot to the ground. Her mental pros-
tration was so great at this time that she was unable to
read even a line of print. The reading of a letter caused
her to feel “as if struck upon the top of the head with
a club.” When, somewhat later, she attempted, in spite
of various disagreeable sensations in the head, to read
the newspaper for only a few moments, her heart was
thrown into a state of violent palpitation, which lasted
for days.

Her condition during the past eighteen months has
been substantially as follows:

Mental Condition.—Her memory, which has been
very poor, has begun to show a little improvement.
She can read for about five minutes at a time, but, if
an attempt is made to increase this brief period of intel-
lectual occupation, vertigo and intense vertical pains
are the result. Conversation, on the contrary, is possible
for about half an hour at a time without great inconve-
nience. When she attempts to walk for more than
fifteen minutes she experiences violent pains in both
parietal regions. There are, however, not the slightest
sensations pointing to muscular fatigue. These head-
pains, consequent upon voluntary muscular movements,
are by no means always found in cases of cerebral ex-
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haustion. Where they do occur, they are commonly
supposed to be the result of muscular fatigue. I can
not, however, agree with an opinion, which seems to me
directly opposed to the observation, that these head-pains
occur after an exercise of volition in the absence of all
symptoms of paresis or muscular fatigue. These local
" head-pains seem to me, therefore, far more indicative of
a certain degree of exhaustion of the voluntary motor
centers in the cortex than of general muscular fatigue.
Moreover, the fact that they are relieved by remedies
which exert a specific tonic and soothing influence
upon the centers of volition and ideation, such, for
example, as coca, goes far to support this view of the
question. I have besides observed that massage is with-
out effect in such cases when deprived of the thera-
peutic co-operation of specific cerebral treatment (rest,
hyper-nutrition, tonics, ete.).

The function of sleep still continues to be profoundly
deranged. Sometimes it is heavy, “as if drugged” ; at
other times it is light, and troubled with dreams. These
dreams are sometimes of a pleasant nature, but quite as
often they are frightful.

The entire category of the bromides—chloral, hyos-
cyamus, opium, aleohol, ete—have been employed, with
the hope of relieving the insomnia, until only very large
doses produce the slightest effect. Electricity has also
been tried ; and, although administered by an electrician
of celebrity, she has experienced little or no benefit, and,
indeed, has contracted a positive repugnance for this
form of treatment.

=t
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She is very irritable, and easily excited, by even the
most trivial circumstance, to a pitch of anger bordering
on ferocity.

This patient has been seen by six of the leading
physicians of Europe, who all agree that she has no
organic trouble, but are unable to render her any assist-
ance.

There has been considerable gain in weight; but
this gain is not owing to any augmentation of muscular
tissue, but rather to an accumulation of that flabby kind
of fat peculiar to ansemies.

Massage is indicated in such cases; but, as before ob-
served, in order to be effective, it must be accompanied
by treatment directed to the supply of the specific re-
quirements of the exhausted brain. Those requirements
are (1) rest, (2) nutrition, and (8) tonics (cerebral).

It is too early as yet to speak of the results of treat-
ment in this case. My primary object in citing it was,
however, not to exhibit therapeutic results, but to illus-
trate first the possibility of the occurrence of cerebral
exhaustion in women (doubted by some); and, secondly,
because it affords an admirable illustration of the con-
comitant exhaustion of the voluntary motor centers.

Cerebral exhaustion is, indeed, far more common in
men than in women ; but this is attributable to the fact
that women are less exposed to the peculiar excesses,
worries, and varied mental strains which are such prolifie
sources of this variety of functional brain trouble.

Besides the symptoms already enumerated, and which
I have sought to systematize as far as possible, there is
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another category of phenomena, which, for the sake of
convenience, I have termed secondary, as they are by no
means constant accompaniments of cerebral exhaustion,
although sometimes consecutive to the primary state of
exhaustion. I am fully aware that my position in this
regard will be questioned by those who obstinately insist
upon grouping all the heterogeneous manifestations of
functional nervous disorders under such a sweeping desig-
nation as “neurasthenia.” DBut I am compelled to take
issue with such strange pathological conceptions. To
call the most diverse gastric symptoms ‘ stomach nervous-
ness”; to speak of extremely divergent symptoms of
functional derangement of the spinal cord and brain as
“cerebral neurasthenia” and “spinal neurasthenia,” re-
spectively, seems to me, to say the least, questionable
pathology. If the symptoms designated by such sweep-
ing terminology really represented the exhaustion of the
dynamical capacity of the cell in the spinal cord and
brain, then there would be less cause for complaint, and
a certain clumsy consistency would be recognizable in the
arguments of the advocates of such generalizations. As
the case stands, however, the spectacle is witnessed of an
attempt on the part of some observers to include under
one common designation a host of symptoms, the hetero-
geneous nature of which absolutely precludes the possibili-
ty of a homogeneous origin. Erb * has been fully alive to
the chaotic nature of the method at present in vogue of
classifying functional affections of the cord and brain.

# 4 Neurasthenia Spinalis,” by Professor Wilhelm Heinrich Erb. Ziems-
sen’s * Cyclopaedia,” vol. xiii, p. 869. American edition, 1878,

i
i
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Some years ago this gifted writer drew attention to
the necessity of more consistency in this matter, particu-
larly with respect to functional derangements of the cord.
Since then, however, progress has not been as rapid as
the state of the case would seem to warrant. Neverthe-
less, something has been gained in the direction of a
more consistent codification of symptoms.

The symptoms which are about to be enumerated have
been placed to the account of “nervous exhaustion” by
many of the followers of the late Dr. G. M. Beard.

While perfectly willing to admit that these conditions
are sometimes found in conjunction with exhaustion of
the centers of the cord or brain, or both, I feel compelled
to maintain that some of them may exist perfectly inde-
pendent of any concomitant or previous state of exhaustion
of the central nervous system.

This is particularly true of the extensive group oi
Morbid Fears. These latter delusions are often found
in individuals of otherwise healthy intellects—persons
who are frequently able to perform as much intellectnal
work as those in perfect mental health. I have also
found a distinet “ hysterical” or lachrymose condition
existing in the male as the result of excesses, and per-
fectly independent of any previous state of exhaustion of
the cerebral nervous system. It is true, however, that
this Jaffer condition in particular is frequently more or
less connected with cerebral exhaustion.



VI

MORBID FEARS, OR THE INCIDENTAL HYPOCHONDRIACAL
ACCOMPANIMENTS OF CEREBEAL EXHAUSTION.

Uxper the above heading I propose to discuss briefly
certain delusive opinions, which are sometimes associ-
ated with a greater or less degree of cerebral exhaustion,
but which, nevertheless, may exist independently of all
symptoms of exhaustion. When an individual, either
by dint of extreme mental exertion or excessive worry,
has set up a condition of cerebral irritation of a more
or less persistent character, an interesting series of
mental symptoms is frequently developed. The first
of these to attract attention is a marked difficulty ex-
perienced by the subject to accommodate himself to his
surroundings. Slight irritation provokes sudden resent-
ment and outbursts of anger altogether out of proportion
to the magnitude of the exciting cause. Nothing is
in accord with the disjointed philosophy of such persons;
friends, foes, success and failure, are merged in one
heterogeneous mass of ill-omen. Those who formerly
enjoyed nothing better than the society of friends sud-
denly conceive a positive dislike for social intercourse
of all kinds, abandoning themselves to the influences of
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their own pessimistic reflections. Sometimes the degree
of depression is very considerable, and the absence of the
healthy, reactive influences of society throws the subject
entirely upon the resources of his own morbid reflec-
tions. The mind, instead of being occupied with ex-
ternal objects, turns to itself for inspiration, and, owing
to its morbid conditions, evolves a host of gloomy fore-
bodings. By reason of the isolated position of the sub-
ject with respect to his surroundings, as well as on ac-
count of the morbid habit of introspection, a tendency
is developed on the part of the mind to undue concentra-
tion. Matters of slight account, such as a temporary
attack of indigestion, or even a slight cold, are greatly
exaggerated with regard to their possible significance to
the subject himself. If he has an attack of laryngitis,
he is convinced that his lungs are the seat of organic
disease ; should he feel a slight pain in his right side,
then his liver is involved; and if by chance he experi-
ence a pricking sensation in the soles of his feet or a
slight pressure about the thorax, then straightway he
draws the conclusion that locomotor ataxia is impending.
Hypochondriacs are usually great egotists, not by inher-
itance, nor yet from any defect of education, but rather
by virtue of the morbid intellectual habits which origi-
nated primarily in some occult but real decrepitude of
the mental mechanism itself. It is an interesting fact,
however, that the vietims of hypochondria rarely look
to their own brains for the explanation of their morbid
sensations. And yet, as already noted, the form of de-
lusion which we are here considering is the outgrowth

e
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of a greater or less degree of functional cerebral disturb-
ance.

The form of brain exhaustion with which the hypo-
chondriacal symptoms are somefimes associated is not
usually, however, of so severe a nature as the variety
with which we have already become acquainted. There
may have been no very considerable loss of mental
power ; the circulation may not have been visibly dis-
turbed; and yet a previous history of excessive mental
strain, with subsequent insomnia, irritability, headache,
and matutinal lassitude, is sufficient to warn us that we
have had to do with an overstrain —a morbid fatigue
of the thinking mechanism—if not with positive chronic
exhaustion. Sometimes the morbid brain fatigue per-
sists side by side with the hypochondriacal symptoms;
but quite as often, when the subject is examined, the
primary condition of mental exhaustion is found to
have disappeared, and we have before us the spectacle of
an apparently healthy individual eomplaining of various
diseases, no traces of which can be discovered. If, how-
ever, instead of paying heed to every region of the
body which the subject confidently believes is the seat
of disease, we question him respecting his previous
mental habits and condition, sufficient data will be
clicited, in many cases, to put the primary existence
of a certain degree of morbid brain fatigue beyond
question. The history of these cases frequently reveals
the exciting cause to be either mental worry or over-
exercise of the thought mechanism, or both of these
factors combined. Thus, a student came under my care
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recently who had been addicted for some months to
excessive mental application, preparatory to entering
apon an examination for a degree in science. So great
was the amount of concentration in this case that the
subject was never actually free during the day from
thoughts of the impending ordeal ; and even his sleep
was troubled by dreams in which the mental battles of
the previous hours of activity were refought with all the
extravagance which a perverted imagination could lend.
When this patient came under my observation he had
attained the coveted distinction, but had paid dearly for
the privilege, having lost the power of mental work to
such a degree that his friends were under the impression
that he was about to become insane. An examination
of his mental condition at this time revealed the follow-
ing state of affairs: Memory poor, especially for recent
events; had forgotten, as he said, “half the subjects”
on which he had been examined; had on one occasion
forgotten the number of his own house; and it not in-
frequently happened that the names of acquaintances
were forgotten. This was 'signiﬁﬂant in his case for the
reason that his power of remembering names was usually
most excellent. Sleep, which, as above noted, had often
been troubled by dreams, had now become so far de-
ranged that he was frequently unable to obtain more
than three or four hours of troubled slumber during
the night. His condition on awaking was especially
interesting. While lying in bed, preparatory to rising,
he would suddenly experience a feeling of *fullness” in
the head, accompanied occasionally by slight sensations
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of vertigo, but without the slightest loss of conscious-
ness. At such times his whole mental nature would
seem to be changed. Ordinarily of rather a sanguine
and hopeful temperament, he would nevertheless at
such times become plunged in profound melancholy.
He was also extremely irritable, finding fault with the
domestic arrangements, and showering abuse on all with
whom he came in contact. His power for mental
work was so far impaired that he could continue no
species of intellectual occupation for more than ten or
fifteen minutes at a time. But the interesting features
in this case were the hypochondriacal manifestations.
These latter symptoms were more or less connected with
the digestive apparatus. On every other subject he was
comparatively reticent, but upon this one topic his mind
seemed never tired of dwelling. I learned, on question-
ing him closely, that, shortly before going up for exami-
nation, he had eaten a very hearty dinner with some
friends, and that later he had experienced a disagreeable
sensation in the right side, which at the time was attri-
buted to indigestion. This trivial eircumstance, which
under ordinary conditions would have been forgotten at
once, was now revived and invested with great imagin-
ary importance, until, from constant reflection, the de-
lusion was formed that his liver contained a tape-worm.
It was perfectly useless to talk to him about the impossi-
bility of his theory. He had purchased a small library
upon the subject of human parasites, and his limited
energies were expended in exhausting this unattractive
branch of natural history. He supported his theory by
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arguments as consistent as his fragmentary knowledge of
anatomy would admit of. The means which he had re-
sorted to in order to rid himself of this imaginary in-
truder were manifold in the extreme. He had taken
emetics and cathartics, he had resorted to blisters and
medicated plasters of all kinds, he had tried every
species of electrical treatment, and, indeed, when I saw
him, was wearing a kind of galvanic battery about his
waist. In addition, he had tried enough patent remedies
to fill a small apothecary’s shop, besides consulting every
charlatan of whom he could gain any knowledge. Owing
to his irritability, it was impossible to reason much with
him at first, and, accordingly, no immediate attempt was
made to break down his delusion. Instead of using ar-
guments, I addressed my energies to the problem of im-
proving his mental condition. He was put apon the coca-
wine, beef-tea, and raw eggs, while the bromides were
given in the afternoon and early evening. At night one
drachm of the tincture of hyoscyamus and ten grains of
chloral were given for the insomnia, and with the result
of so far improving the sleep of the patient that the
evening draught was gradually reduced, and finally dis-
continued after five or six weeks. Under this system of
tonic treatment, combined with forced sleep and hyper-
nutrition, the general health of the patient was so far
improved at the end of three months that a veritable
revolution was inaugurated in his brain economy. 1 say
inaugurated, for such cases are not cured in a week, nor
a month.

The hypochondriacal manifestations are, however, by
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no means always traccable to cercbral exhaustion, as
already noted. In his work entitled “ Neurasthenia,” *
Dr. G. M. Beard has enumerated a host of cerebral
symptoms, all of which, according to him, are more or
less associated with “ nervous exhaustion.” Among these
he reckons the vast array of morbid fears, to which, in
common with some other writers, he has given specific
designations. Now, while I cheerfully admit the great
service which Dr. Beard has rendered the profession in
drawing attention to these interesting and important
cases of morbid fear, I can not by any means indorse
his sweeping pathological conclusions upon this as well
as gome other points.

There is no doubt that gome of these cases of morbid
fear are traceable to primary cerebral exhaunstion, but my
experience with this class of disorders has, as I have
already had occagion to remark, taught me that, in a not
incongiderable number of cases, there is absolutely no
evidence of previous exhaustion whatever. Moreover,
during the persistence of the delusions, some of these pa-
tients are able to perform quite as much mental work as
persons in ordinary health.

Doubtless, if we could know all the factors involved
in such cases, we should find that the persistence of the
morbid delusion was contingent on gome minute fune-
tional change in the cortex. Dut such changes are, and
will probably for ever remain, beyond our present meth-
odg of investigation. To attempt to explain them on
the basis of the doetrine of hypersemias or angemais

* Vide on this subject * American Nervousness,” by the same author,
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geems to me entirely out of the question. The number
of possible morbid fears seems to me practically limit-
less, it being apparently matter of the purest accident
what particular form the morbid delusion assumes. Con-
sequently, to give specific designations to any one cate-
gory of these delusions seems to me a waste of time.

The following are some of the forms of morhid fear
most frequently met with: 1. Dread of society. 2.
Dread of being left alone. 3. Dread of open or se-
cluded places, 4. Dread of responsibility. 5. Dread of
contagious diseases. 6. Dread of gome disease affecting
a particular organ of the body. 7. Indefinable feelings
of apprehension. 8. Dread of suicide. 9. Fear of acei-
dents. 10. Fear of sudden death. 11. Fear of para-
sites. 12. Fear of the moon. 13. Dread of forming a
decision, 14. Dread of marriage. 15. Dread of insan-
ity. 16, Dread of dreams. 17. Fear of contamina-
tion.*

There is, in fact, practically no limit to these forms
of morbid dread, the particular variety of the delusion
being dependent upon the degree of education, and upon
the accidental direction and concentration which some
unimportant event may give to the mind of the sub-
ject.

Various writers have published accounts of individ-
ual forms of morbid fear, to the digcovery of which they
have made haste to lay claim. Moreover, they have
endeavored to fortify their claims as discoverers by the
addition of some specific and hideous designation.

* Tirat deseribed by Hammond,
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There can, however, in the nature of thiﬁgs, be very lit-
tle fame in such discoveries, for, as we have seen, their
number is practically limitless. Exhaustion of cerebral
energy, and the irritative disorders to which this condi-
tion may give rise, are often of slow growth; but, when
once established, they require all the resources of a consist-
ent and scientific system of treatment for their complete
cure. The essentials of such a system are: 1. Increased
sleep ; 2. Increased nutrition ; 3. Cessation of mental
work ; and 4. Time. Increased sleep, in order that the
cerebral waste incident to consciousness and the pro-
cesses of intellection thereby implied may be adequately
repaired. This first proposition, besides being confirmed
by common sense—by the usage of practice—is also sup-
ported by irrefragable arguments derived from our knowl-
edge of the physiology of sleep. I have shown on for-
mer occasions the practical deductions to be derived
from this knowledge, * and shall not repeat myself by a
recapitulation of the subject on the present occasion.
An increase of nutrition is desirable, in order that the
lowered vital conditions found in many of these cases
may be elevated to such a degree that the brain, as well
as all other tissues, may be proportionately benefited.
Cessation of mental work, as far as possible, is advisable,
in order that the abnormal amount of waste in the brain
may be checked, and the results of increased sleep
properly realized. And, lastly, the element of time is of

% & (farotid Compression,” Anson D. F. Randolph & Co., New York, 1882,
“ Brain Rest,” @. P, Putnam’s Sons, New York, 1883, ‘Sleep,” “ Medical
Record,” July, 1882,
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importance, as it is a matter of experience that repara-
tive processes within the protoplasm of the ganglia are
slow of accomplishment. To admit this, however, is one
thing ; but to infer, on the other hand, what some would
have us believe, that exhaustive conditions of the brain
are incurable, is as illogical as it is untrue. My own ex-
perience in the management of these cases, however, has
taught me this much: that permanent cure is far more a
matter of brain rest and brain nutrition than a question
of copious medication. It has been charged, and with
truth, that there has been a total lack of sysfem in the
treatment pursued in this class of cases up to the present
time. Not that the cases themselves have escaped no-
tice, for hypochondria, in one form or other, is an old ac-
quaintance. To tell an individual that he or she is a
sufferer from brain exhaustion or the secondary hypo-
chondria often arising from that condition, and that the
“ border-line”” of insanity is near or remote, is one thing ;
but to inform him how that “border-line” is to be
avoided is, however, quite another. Such information, on
the other hand, is not to be embodied in the indiserimi-
nate recommendation of one or one dozen remedies
from out the labyrinth of the pharmacopeia. Medicine,
as required in this connection, will only prove valuable
in so far as it exerts an influence upon certain physiologi-
cal principles. The bromides, hyoseyamus, and chloral
have no direct effect upon the malady itself; but, in so
far as they are necessary to the promotion of sleep, they
should be given. A Turkish bath is often just as effica-
cious, a,nsd, indeed, is frequently to be preferred. It is
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hardly necessary to pursue the discussion of this point
any further. What I have mainly sought to accentuate
on this occasion as well as in former writings is this: that
there are no “ specifics” to be directed against the actual
malady itself ; but, on the contrary, the energies of the
physician should rather be directed to the promotion of
certain great physiological principles, such as rest and nu-
trition, which of themselves, when properly utilized, are
capable of producing the most marvelous results. "When
it is borne in mind that the majority of cases of insanity
and other functional brain troubles begin with some de-
rangement of the function of sleep, and that, when the
insomnia which precedes insanity can be broken up,
mental alienation may often be prevented, the position
here taken receives support which is not to be over-esti-
mated. The therapeutical application of sleep has been
discussed by me in its various details in a monograph to
which I have already had oceasion to allude,* as well as
the treatment of sleeplessness. I shall therefore not re-
open the subject on the present occasion. Enough that
the principles underlying the treatment of brain exhaus-
tion and its consequences, and which I regard as of fun-
damental importance to any rational system of dealing
with funetional brain troubles, have been enumerated
and discussed. Just in so far as the physician is able to
avail himself of these prineiples of natural brain repair
will, I believe, success be met with in the treatment of
this large and important class of diseases.

 Where, however, the delusion is traceable to no pri-

* Op. cit.
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OF A CERTAIN LACHRYMOSE CONDITION IN MAN.

Brsmes the hypochondriacal accompaniments and
manifestations of morbid dread which are often associ-
ated with, or form a subsequent accident of, cerebral ex-
haustion, there is another set of symptoms equally inter-
esting if not as frequent, to which I would now direct
attention. The class of cases here referred to are charac-
terized, first, by extreme susceptibility to emotional dis-
turbances, and, secondly, by marked irregularity in the
blood-supply to the higher centers. A short deseription
of some of these cases will afford the best insight info
their clinical characteristics.

Case IL.—H. E. V., reporter, employed on one of the
large daily newspapers, aged thirty-five, weight one hun-
dred and fifty-three pounds, consulted me some time
since for “mervousness” and persistent wakefulness.
The history of his case was briefly as follows: Three
years before seeing me he had abandoned the law, for
which he had been carefully prepared by study, both in
the universities of this country and Europe. He had
been induced to take this step from a naturally nomadie
tendency of mind, as well as from impatience at the
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slow progress made in his profession. From the law he
went to a banking office in Wall Street, and, not content
with the salary which his position there afforded him,
proceeded to speculate with the slender means at his dis-
posal, the result being the loss of every dollar which he
possessed. Thus reduced, he became morbid, reticent,
and averse to even the society of his intimate associates.
His position soon became untenable, owing to the aver-
sion of his brother clerks ; and, after trying various occu-
pations, he had recourse to reporting, in order to obtain
the mere necessaries of life.

When I first saw this man he showed no emaciation.
On the contrary, his face had a full but flabby appear-
ance, and, when questioned with regard to even the most
trivial matters, his face, neck, and ears would become
flushed. I was, however, unable to note any especial
injection of the conjunctivee. He had hardly seated
himself in my office when he became seized with a vio-
lent paroxysm of weeping. When I inquired what trou-
bled him, he began to laugh and sob alternately, and
finally declared that nothing ailed him, but that he
“ could not help crying.” After a good deal of trouble,
I learned that for a long time past he had been the vie-
tim of sleeplessness and more or less continual worry.
To this condition was added a desultory mode of life,
coupled with no little mental exertion. His dread of
society had become so great that he had lost all affiliation
with friends and kindred.

I can not agree with those writers who affirm that this
and similarly affected patients “talk of suicide, threaten
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it, but never actually attempt it.” Indeed, the very pa-
tient referred to above had, on one occasion at least,
actually attempted self-destruction ; and I have seen the
same thing in those suffering from mental exhaustion and
depression, the result of overwork and worry. But to
return to our patient. After a prolonged period of com-
plete rest of the mental faculties, which he was enabled
to adhere to, thanks to the pecuniary assistance of his
family, a remarkable change took place in this man’s
entire mental as well as physical economy. Sleep be-
came gradually much improved, and worry gave place to
hopefulness. The aversion to society, however, though
much reduced in intensity, never entirely left him. The
lachrymose tendency, on the contrary, gradually disap-
peared.

Case II.—A young man, aged twenty-seven, weight
about one hundred and twenty-nine pounds, came under
my observation about one year ago. Iad been a hard
worker in his profession (engineer), often sitting up
whole nights in order to complete intricate calculations.
‘Was also much interested in invention. Thought, how-
ever, that he had never caused himself injury by this
mode of life. Some time before I saw him he had had
a love affair which turned out unfortunately. To this
was added a temporary pecuniary difficulty, but which
of itself was far too small a matter to have caused worry
in a healthy mind. In his case, however, it was quite
sufficient to cause wakefulness, morbid aversion to men-
tal labor, and extreme irritability. When I saw him, the
expression of his face was emaciated and melancholy.
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There was no faeial flushing, but he informed me that,
when even slightly excited, his face became alternately
flushed and pale. The slightest reference to his condi-
tion was sufficient to provoke weeping and hysterical
laughter.

Case ITI.—A gentleman of rather full habit, aged
fifty-three years, residing in a rather malarious portion
of the northern part of the State of New York, came
under my observation about four months ago. His his-
tory in brief was this: Five or six years previous to
consulting me he had had a severe attack of “malaria,”
for which he had been treated with large doses of qui-
nine. Under this treatment his condition was so far im-
proved that he abandoned the treatment, believing that
a permanent cure had been obtained. For a long time
afterward there was no further recurrence of the morbid
symptoms; but about a year and a half after the first
attack he became subject to frequent pains in the head.
Sometimes these pains were situated over one hemisphere
and sometimes over another. Sometimes they were lo-
cated in the posterior portion of the head directly over
the cerebellum. As a rule, however, they were confined
to the forehead. During the persistence of these pains
there was often flushing, and a considerable degree of
irritability. Even the most trivial circumstance was suf-
ficient to cause violent palpitations and outbursts of un-
controllable anger. These attacks of anger were almost
invariably succeeded by severe weeping. Sometimes,
however, he would laugh and cry alternately without
the slightest assignable cause.






VIIL
PATHOLOGY AND DIAGNOSIS.

From what has been said in the preliminary chap-
ters of this monograph, as well as on subsequent occa-
sions, it is not difficult to judge of the general opinions
entertained by the author with respect to the pathology
of the subject.

Those opinions are briefly embodied in the term de-
fective nutrition—a conception, by the way, which has
been applied indiseriminately to every conceivable form
of functional nervous derangement, being a convenient
form of description for things of which little is known.
As used in connection with cerebral exhaustion, however,
it is peculiarly applicable. What is understood by the -
term, as here employed, is the inability of the cell to
generate the normal amount of that force which is the
physio-dynamical expression of the specific intra-cellular
metamorphosis. The prominent pathological feature of
brain exhaustion, as proven by the symptomatic mani-
festations, is a quantitative inadequacy of ganglionie
function, consequent upon morbid inaptitude of the
brain-cell to appropriate sufficient nutritive material from
the blood-stream to neutralize the intra-cellular waste.
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As a result of this condition we have a chronic predomi-
nance of cerebral waste over repair.

That the primary pathological condition is not one of
cerebral ansgmia, consequent upon general ansemia or
local derangements of innervation, is proven by the fact
that brain exhaustion is frequently found among those
of full habit as well as in such persons as manifest no
appreciable tendency either toward cerebral plethora or
angemia.

It may readily be conceived, nevertheless, that con-
ditions of general debility may predispose to the ocenr-
rence of brain exhaustion, as well as to disorders of vari-
ous kinds in other organs. To admit this, however, is
a very different thing from assigning the proximate
cause of cerebral exhaustion to general or local ansemia.
If local or general angmia were the proximate causes
of cerebral exhaustion, then we should anticipate a spon-
taneous origin of the disorder without the intervention
of exciting causes from without. Now, the real facts
are that brain exhaustion is excited, above all things, by
worry and excessive intellectual exertion—factors which
affect directly the internal economy of the cell itself.

Mere anomalies of the cerebral circulation never

{ / produce the characteristic guantitative insufficiency of
* cerebral exhaustion. I have produced artificial cerebral
anemia, and hypersemia as well, by purely mechani-
cal methods, but have never succeeded in inducing the
peculiar functional inadequacy found in cerebral exhaus-
tion. The circulatory anomalies of cerebral exhaustion,
where such exist, are, indeed, merely secondary mani-
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festations of the primary intra-cellular trouble, induced,
in the first instance, by illegitimate demands upon the
available functional capacity of the cell itself. The two
principal eauses of such illegitimate demands are, as we
have seen, extreme mental activity and inordinate worry.

When, however, the circulatory derangements have
once become established, they in their turn serve to
aggravate the condition of defective nmtrition already
pre-existent in the cell. These vascular derangements
ghould therefore oceupy a prominent place in any ra-
tional system of therapeutics. |

In order, however, to remove the circulatory disturb-
ances we must begin with the cell—we must address
our therapeutic endeavors directly to the brain itself,
and seek, by means of rest, nutrition, and specific tonie
treatment, to restore the protoplasm to its former con-
dition of functional competency. 'When we have suc-
ceeded in accomplishing this, it will be found that those
abnormal circulatory conditions which were merely the
outgrowth of defective intra-cellular nutrition have cor-
rected themselves.

The above facts are perfectly comprehensible when
we recall the manner in which the cerebral cirenlation
and the ganglionie protoplasm act and react upon each
other under physiological circumstances. Any morbid
condition affecting the one must of necessity react upon
the other.

While engaged in treating the anomalies of cell-nutri-
tion, there is, however, no reason why efforts should not
be made to directly modify those circulatory anomalies
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which have already become established, and which must
of necessity react in a prejudicial manner upon the de-
ranged economy of the cell. But of this more here-
after.

Where there is a morbid angmentation of the amount
of blood in the brain in cases of cerebral exhaustion,
there is also, in all probability, a compensatory narrow-
ing of the perivascular sheath, and an eventual outflow
of lymph into the subarachnoid spaces.

Golgi,* indeed, has demonstrated anatomically that
the lymphatic vessels are compressed and the current of
]}'nipll accelerated in cerebral hypersemia. Moreover, the
same author has shown, by the injection of Prussian blue,
that there is a connection between the perivascular spaces
and the lymphaties of the pia mater, and a communica-
tion between the latter and the subarachnoid spaces.

In cases of cerebral ansemia the process is doubtless
reversed, the vessels being in a state of contraction,
whereas the perivascular spaces exhibit a corresponding
dilatation. This, in brief, is about all that can be said
respecting the pathology of the subject. But, inadequate
as these statistics may appear at first sight, they form the
substantial basis for a system of treatment which expe-
rience has shown to be most effective.

The terms hyperemia and ansemia, in so far as they
have been employed in this connection, are used to desig-
nate the secondary circulatory phenomena which are often
go prominent a feature in cerebral exhaustion. I do not,

* “Riv. Clin.,” ix, 1870, cited by Rosenthal in his * Clinical Treatise on
Diseases of the Nervous System,” p. 33, ¥ Op. et loe. cil.
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however, wish to be understood as denying the possibility
of the existence of a hypersmia or angmia of the brain
independently of any previous exhaustion of the psychical
or motor centers. To do so, indeed, would be to ignore
the testimony of those whose aunthority on this point is
not to be lightly refuted.

The consideration of those “primary” morbid circu-
latory conditions has, however, nothing to do with the
present discussion.

Diagnosis.

The manifestations of cerebral exhaustion are so char-
acteristic that it is difficult, under ordinary circumstances,
to conceive of the disorder being confounded with other
forms of brain disease. In spite, however, of the com-
pleteness of the symptomatic picture, mistakes in diag-
nosis may sometimes occur.

Such errors are best avoided by attention, first, to the
history of the case and the mode of life of the subject
previous to the attack; and, secondly, by resort to the
method of exclusion, by which it is sought to determine
what the case can not be.

With general paralysis of the insane it is usually im-
possible to confound it, on account of the absence of the
characteristic delusions of grandeur and the physical
symptoms, which constitute so typical a pieture of this
form of mental derangement.

From the first stages of primary dementia, particu-
larly where the progress of the latter disorder is com-
paratively rapid, it may be difficult to differentiate some
cases of cerebral exhaustion. Due attention to the minute
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details of the case will, however, go far toward overcom-
ing any obscurity or doubt liable to arise from this source.
Moreover, cerebral exhaustion is far more frequent than
primary dementia, which, in comparison with other men-
tal disorders, is a rare affection. As soon as the dementia
has become somewhat developed, there can, of course, no
longer exist the slightest ground for doubt as to correct
diagnosis, for the slothful, negligent, and filthy habits
which are so characteristic of the dement constitute suf-
ficiently striking phenomena for all purposes of differen-
tiation.

Although there is marked impairment of volition in
many instances of cerebral exhaustion, this morbid de-
crease in will-power is accompanied by so many other
mental symptoms that it is impossible to confound such
cases with those described by Hammond * under the desig-
nation “ Aboulomania” (Paralysis of the Will), or by Le-
grand du Saulle under the name of “ Folie de Doute.”

As already intimated, there can, according to my way
of thinking, be no case of true cerebral exhaustion with-
out a quantitative modification of the ratiocinative facul-
ties—without a reduction in the amount of the indi-
vidual’s general intellectual capacity. Moreover, cerebral
exhaustion is a malady with characteristic physical symp-
toms, pointing with absolute certainty to the existence of
profound functional disturbances of the brain, located,
without doubt, in the psychical area of the cortex.

Now, in the cases of folie de doute of which I have

* ¢ Treatise on Insanity,” by William A, Hammond, M.D. New York,
1883.
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had occasion to observe some instances, I have never
been able either to ascertain by inspection or interrogation
anything. confirmatory of the presence of physical symp-
toms pointing to grave functional brain trouble. The
same may be said, to a certain degree, of the host of
“morbid fears” which, taken by themselves and inde-
pendent of the co-existence of other important mental
phenomena, do not by any means serve to establish the
diagnosis of brain exhaustion.

But it is perfectly clear that impairment of the will
(or folie de doute), morbid fears, “hysterical” mani-
festations, and melancholia may, and indeed often do,
accompany the more chronic forms of cerebral exhaus-
tion, without, albeit, constituting the essential feature
of the disorder.

Cerebral exhaustion is not liable to be confounded
with cerebral softening, though, on a superficial glance
at the symptomatology of the two disorders, particularly
during the early stages, some points of resemblance will
be found to exist.

Softening of the brain is, however, usually preceded
by thrombosis, embolism, or hemorrhage, and by the
symptoms to which these conditions give rise.

Where cerebral softening comes on without any evi-
dences of a pre-existent hsemorrhage, thrombus, or em-
bolus, its advent is very gradual. The symptoms of
mental impairment come on progressively as well as
the paresis.

Moreover, cerebral exhaustion may occur at any pe-
riod of life, being found among the young quite as fre-
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quently as among those of more advanced age. Cerebral
softening, on the contrary, though sometimes found
among the young, shows a marked predilection to oceur
in the aged.

The history of the intellectual habits of the patient
previous to the onset of the disorder will affoyd, in many
instances, conclusive data upon which to base the diag-
nosis.

Without continuing this diseussion further, which
would only entail needless repetition, one word con-
cerning a subject of subordinate, though by no means
insignificant, importance in connection with the clinical
examination of cases of funectional brain trouble.

The Individuality of the Carotid Pulse.—It is as-
tonishing that, in spite of the well-established fact that
great topographical variations in the distribution of the
blood is one of the most characteristic features of fune-
tional brain disorders, so little heed should have been
paid to those arteries which constitute the channels by
which the greater amount of blood gains access to the
encephalon.

And yet the carotids are capable of affording infor-
mation of no little clinical value in many cases of cere-
bral trouble.

This is particularly true of brain exhaustion, where,
as already noted, the condition of the circulation is some-
times one of pronounced hyperemia, whereas at others
marked local ansgemia is present.

Where the degree of congestion is considerable, the
throbbing of the carotids is not only easily perceived
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by the aid of the semse of touch, but, if the Patieﬁt be
asked to throw his head backward, so as to protrude
the cervical vertebre (and the artery as well) in an an-
terior direction, the morbid pulsation becomes visible to
the eye. In cases of cerebral anmmia, on the contrary,
the artery is found to have lost that quality of fullness
which is so characteristic of congestion, and the sensa-
tion on digital exploration is one of unmistakable flac-
cidity.

Where the carotid pulsation is strong, the radial
pulse will usually be found to exhibit a proportional
feebleness, and wvice versa. Hence the great difference
between the temperature of the head and that of the
periphery, which is so characteristic a feature of fune-
tional brain troubles.

Sometimes the head is cooler than the periphery;
at others the converse condition prevails. Sometimes
both states are found to alternate in the same patient
every twenty-four hours or oftener.

I bave remarked in this latter class of cases that the
temperature of the head is frequently higher at night
than in the early morning hours. Where this is the
case the subject almost invariably complains of cold
feet on retiring.

Comparative determinations of temperature should
be made in all such cases, with an eye to ascertaining
the time at which the morbid cireulatory manifestations
occur, in order that appropriate therapeutic measures
may be undertaken for their removal.

Thesegthermic measurements are best conducted with
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Dr. Lombard’s Thermo-Electric Differential Calorime-
ter.¥* In employing this instrument for the purpose
specified, one thermo-electric pile should be placed
upon the head and the other upon the palm of the
hand or the sole of the foot. The amount of devia-
tion obtained from time to time should be carefully
recorded, as well as the time at which the observation
was made.

As previously noted, these circulatory anomalies are
merely one of the results of the primary derangement
resident in the cell itself. But both experiment and
pathology having proven that such vascular derange-
ments react in a prejudicial manner upon the cortical
area of the brain, their diagnostic determination and
treatment are matters of importance.

Finally, the method of exclusion should be applied
with rigor before forming a final opinion in cases of
funectional brain trouble. Having formed definite con-
ceptions with regard to what the disorder may be, we
should endeavor to prove what it can not be. If the
two methods agree, then the certainty that a correct
diagnosis has been made may be reasonably entertained.

# This instrument has been described so often of late that I shall omit
a detailed account of it on the present occasion. A deseription of it will

be found in Hammond’s “ Treatise on Diseases of the Nervous System ”
(seventh edition).









IX.

PREDISPOSING CAUSES OF BRAIN EXHATSTION.

TrHE canses of cerebral exhaustion may be divided
into two groups: those arising out of the peculiar rela-
tions of the individual to the material exigencies of life
and to society, and those arising from sources inherent
in the individual himself. Under the former head are
included the indirect sources of brain exhaustion, while
the second group comprises more particularly the execit-
ing causes of the disorder.

Let us bestow a glance upon some of those forces in-
herent in animate and inanimate nature—in society and
in things—which may of themselves result in an over-
taxation and eventual permanent impairment of the
thinking apparatus. First, as to man’s conquest over
matter. At a very early period of unwritten history the
wants of human beings were few and simple, and each
individual represented in a certain sense an epitome of
the natural science of the times. To pick an apple off a
tree, to crawl into a cave at night to escape the attacks of
wild beasts, and to fashion a primitive garment from the
fibers of trees or the skins of animalg, were comparatively
simple matters. In those days there were no aristocrats
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of the pen, and the sages of the laboratory were yet un-
born. Indeed, it may truly be said that among such a
community knowledge was equally diffused—there could
be no scientific monopoly—there could be no protection
of ideas, for there were practically no mental commodities
to levy taxes upon. Since those early days, however, we
have made progress, or, at all events, we have grown more
complicated. Men are no longer the homogeneous creat-
ures they once were. The dissonance in society incident
to dissimilar occupations and to the struggle for existence
has not only alienated interests, but has also produced
such a wide difference in modes of living that each class
of workers may be said to have attained certain specific
peculiarities of its own. Among those qualities may be
reckoned tendencies to specific forms of disease, result-
ing from morbid methods of action. According, more-
over, as to whether that same activity is mental or physical
will be the nature of the disorder. Inversely if we have,
for example, certain symptoms pointing to impairment
of the functional efficacy of the motor apparatus, we shall
frequently find that the disorder is primarily traceable
to some abuse—some overstrain of the muscular system
itself. The same may also be said of mental phenomena.
If, by way of illustration, there is present a set of symp-
toms pointing to insufficiency of intellection, we are not
only justified, but required, by due regard to the scien-
tific exigencies of the case, to inquire, with the utmost dili-
gence, into the mental habits of the patient ; and we shall
find, in a large number of instances, the origin of the dis-
order in some perversion of brain-function itself. It
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would seem, on a superficial examination, that the
causes which we have been discussing were not what may
strictly be called predisposing or indirect—are not direct-
ly chargeable to the account of extraneous circumstances,
Indeed, this is in a measure true. Morbid methods
of intellection are something over which the individ-
ual himself has in a measure control. But in the vast
majority of cases we find that there is an ndirect causa-
tive factor lying behind the individual action, namely,
extraneous pressure in some social or material shape ; and
it is to this causative element that I would draw atten-
tion. The night-clerk has indeed control over his own
actions, and might cease his pernicious methods of work
to-morrow, but there is the question of an honorable live-
lihood. The staff and employés of a great daily journal
might cease their arduous duties during the hours of
darkness and resign themselves to that night-rest which
is, under all circumstances, more healthy than day-sleep,
but we should receive the news of the world after it had
ceased to be news, as we understand that term to day.
Again, even a temporary suspension of journalistic activi-
ty would be tantamount to a regressive step in civiliza-
tion, for journalism at the present day means not only the
presentation, in the best and most concise manner, of the
latest events in the world’s history, but it also implies
leadership in political and social events. DBesides the ex-
amples above cited as illustrations of the vis-d-fergo gov-
erning human actions, there are many others peculiar to
certain civilizations as a whole. Thus there are political
and social conditions governing the relations of the intel-
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lectual classes of this continent which particularly pre-
dispose to mental overstrain. The republican form of
government so firmly established on this side of the At-
lantic has given rise, both directly and indirectly, to over-
strain of the nervouscenters. One has but to call to mind
the extraordinary excitement and tension prevalent dur-
ing primary meetings and elections to make this point
clear. Indirectly, the political institutions of this country
are well calculated to promote mental exhaustion, on ac-
count of the great inducements which they hold out to
each and every member of the community, be he ever
so humble. The fact that we have no privileged class,
protected by law, in this country, lends a morbid impetu-
osity to the efforts of both the poor and moderately rich
members of the ecommunity; for it is well understood
that if one can but acquire the usages of good society,
abstain from too prominent a display of vulgarism, and
pay the quarterly bills, be they ever so ponderous, there
is nothing to bar the entrance to ecircles of the greatest so-
cial potency. On the other hand, when social eminence
has once been attained, the obligations of the position are
so great that a concomitant output of mental energy be-
comes a necessity, and, as the demand in very many in-
stances exceeds the available supply, exhaustion of brain
energy is the inevitable result. The foregoing is by no
means true to the same degree of European civilization,
for this reason: that in Europe hereditary wealth is far
more common than with us; consequently there is a

proportionate decrease of the active obligations of the
individual.
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A very great factor in the production of brain ex-
haustion is the incredible subdivision of labor. This
subdivision is not confined to manual labor, but, on the
contrary, has crept into every department of mental
activity, until at the present day it is quite impossible to
predict where the tendency will eventually cease. The
result of this mental particularization has been to foster
a condition of prolonged concentration of isolated facul-
ties of the mind; and, as we know, this is one of the
best methods of promoting mental insufficiency. These
facts are, however, less applicable to higher specializa-
tion, for, in the majority of instances, those in the learned
professions who confine their attentions to certain spe-
cific departments are in so far independent that they
can, and indeed in the majority of instances do, seek
diversion by general intellectual pursuits.

To my mind one of the most important factors in
the production of a predisposition to functional nervous
disorders in this country is found in certain climatic
peculiarities. Proof of this is found in the fact that
foreigners, and the children of foreigners, who have
made this country their home and yet adhere with
pertinacity to the customs of the countries whence they
came, are, nevertheless, prone to become vietims of
brain exhaustion and other functional troubles. I have
also frequently met foreigners who complain that men-
tal exertion is very much more difficult here than abroad
—that they can accomplish far less brain-work in a
given length of time here than in their old homes, and
that they are unable to continue prolonged mental work
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without frequent interruptions. There is very little
doubt in my own mind that the intensity of animal life
18 indeed greater in this country than abroad—that, in
a word, waste is more rapid, and that to keep repair on
a par with waste—to keep up the proper correlation
between disintegration and integration—is not only a
problem of therapeutics, but also of normal every-day
existence. Another interesting feature in connection
with functional nervous disorders is their extreme lia-
bility to be transmitted by inheritance; or, to speak
more correctly, the diathesis which predisposes to their
occurrence is very subject to the laws of heredity.
Moreover, the foregoing applies, strange to say, with
equal force to the descendants of foreigners, and I can
confirm by my own experience the assertion of the late
Dr. G. M. Beard, that some of the most exquisite cases
of functional nervous trouble occur among this class of
individuals.

It is noteworthy as regards the special climatic pecu-
liarities of this country which predispose to the ocecur-
rence of functional nervous disease, that they appear to
be intimately associated with a peculiar atmospherie
dryness—with great and sudden changes of temperature,
and with diminished atmospheric pressure.

In no country do we find climatic conditions so emi-
nently caleulated to overtax the powers of thermic ac-
commodation possessed by the organism as in the United
States. This is particularly true of the territorial dis-
tricts and the States of the Northwest. Moreover, statis-
tics from residents, physicians, and others who have
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visited in the higher sections of the Western States, all
agree that there is a far greater prevalence of functional
nervous disease in those elevated regions than upon the
Atlantic seaboard. The vital manifestations of the in-
habitants is in perfect consonance with these statements ;
they are energetic, impulsive, and enterprising to a de-
gree which is well caleulated to execite wonder even
among Americans. Sooner or later, however, there is
a reckoning with the relentless laws which govern the
forces of the vital economy, and the debt is paid in the
form of some derangement of nervous funection. In
nine cases out of ten this disorder assumes the form of
an impairment of brain energy, with or without hypo-
chondriacal accompaniments.



X

FALSE EDUCATIONAL CONCEPTIONS AND METHODS.

It has been correctly noted by no less an exquisite
than Addison that men must be on their guard lest they
allow themselves to be polished out of their individuali-
ties. Likewise, had he lived at the present day, he
might have said the community should see to it that
their youth are not educated out of their wits, and that
the men of the future are not transformed into reposi-
tories of pedantry. Things have gotten to a pass, in
fact, where, the mind being merely considered as a hop-
per, nothing further is deemed necessary to the promo-
tion of its function than that the pedagogue shall fill
in the grist to the margin. It would be an interest-
ing question to ascertain just how much corn is con-
tained in the heterogeneous mass of chaff! Is it sur-
prising that often under the force of abnmormal exaction
there is friction, that the millstones of the mind turn
slower, that there is a halt, or even utter darkness? DBut,
it may be asked, How is this state of affairs to be reme-
died ; how is the spirit of the times to be resisted ; are
we not to satisfy the increasing demands of modern life,
and is not our educational system just as much an inte-
gral part of the machinery of modern life as the railway
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or the telephone? The reply to this is comparatively
simple. A thirst for education and an active and im-
perative demand for it are indeed characteristic of this
century, and particularly of this country. DBut to admit
this proposition is one thing, and to affirm the adequacy
of the clumsy sysfems which purports to fulfill the
higher educational demands of the times is another.
Any system of gymnastics, to fulfill the physiological in-
dications, must take cognizance of the degree of muscular
development.

We should think it a very unscientific procedure
indeed if it were demanded of a child that he fulfill
certain tasks in gymnastics corresponding in intricacy
and extent to those fitted only to the developed muscular
system of adult life. And yet this is precisely what we
have been and are still demanding of the undeveloped
brain—an organ, by the way, as much more intricate
and delicate than muscle as the ocean is broader and
deeper than an inland lake. To be brief, then, the
system of education as we find it in most civilized coun-
tries at the present day is not a system at all in the
physiological sense, however admirable it may appear
from the standpoint of simple @ prior: reasoning. It
has but very recently taken cognizance of individual
endowment in this country, in the form of the  elective
system,” and has never followed the course indicated
by inevitable deductions from the truths of biology. In
a word, the system has occupied itself to but a limited
extent with the ultimate demands of society upon the
individual, and has taken little account of the physio-
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logical exigencies of the individual living being as such.
Did ever a board of instructors engaged upon the codi-
fication of a curriculum so far emancipate itself from
the tread-mill of tradition as to inquire in how far their
efforts were in correspondence with the fundamental
laws of psychology and cercbral development; or in
how far they were acting in accord with the requisites
of mental physiology? We fear not.

What can be more absurd than that view of educa-
tion which compels children at an ecarly age to give
their unripe energies to the frightful drudgery of learn-
ing by rote a few wretched bits of Greek and Latin?
And then the method itself! can anything more abnor-
mal or abominable he conceived of ¥ Yet, in the face
of the fact that not only is there no practical discipline
in these preposterous methods of assimilation, but posi-
tive harm through the dread of learning thereby in-
spired, as well as by reason of the inevitable annihilation
of all imaginative power, there are still those who per-
gist in declaring that no eurriculum ghould be tolerated
in which the abnormal method of acquiring clagsical
languages, still so largely prevalent, is not a sine qua non.
Nor do these strictures apply alone to the systems of
education prevalent in this country and England. On
the contrary, the scholastic training which precedes the
entrance of Geerman youth into the university is tainted
to a gurpriging extent by the game element of pedantry.
But in the university, fortunately, a different state of
things prevails, and, under the favorable influence of
“academic freedom,” he not infrequently recovers from
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his temporary mental sclerogis. Sometimes, however,
he carries a load of ill health and pedantry to his grave
as the direct result of defective early training and dis-
gipation. One effect of the “cramming” system, just
referred to, is the total abolition of all individuality ;
there are few types among German school-boys, pro-
nounced individualism being conspicnous by its absence.
As above noted, however, the universities, which are
a far more enduring source of glory to Germany than
her present policy of armed repression, tend by their
elective system cf study to neutralize in a measure the
pedantry sown in the preparatory schools. The great
defect of the system of preliminary education consists in
this: that it fails to recognize the fact that the human
understanding is eapable of development in the direction
of originality at an early age; and that individualism
can and should be developed to a very considerable de-
gree before the age of one-and-twenty. This overbur-
dening of the mind without regard to the laws of evolu-
tion is also well exemplified in our own country by the
perfectly ineredible number of branches of learning
which constitutes the mental menwu of the average child
of fourteen or fifteen years, and which is expected to be
absorbed, but not digested. That this system of “cram-
ming ” is one of the most prolific predisposing causes of
brain exhaustion is shown by the fact that many chil-
dren, who in early years had been frequently obliged to
discontinue school on account of morbid brain fatigue
caused by overwork, have, later on in life, become the
vietims of more or less chronic cerebral exhaustion.
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As regards our present system of college eduecation,
many and essential reforms are urgently required. This
is more particularly true of the under-graduate course,
the expediency of whose existence has more than once
been questioned by practical men. As a result of the
fact that large numbers of young men of talent who,
desirous of pursuing certain branches of scientific re-
search, have been obliged to abandon the institutions of
their own ecountry in order to avail themselves of the
cheaper and far better facilities afforded by German uni-
versities, there has been inaugurated a considerable spirit
of reform in this direction, Even the authorities, who for
centuries have perpetuated in England the semi-monas-
tic methods of the middle ages, have at last become
aroused to the fact that, whatever may be their own
preconceptions, society, at least, has come to believe that
there are other languages besides Greek and Latin, and
that there are other sciences of disciplinary efficacy be-
sides mathematics. As a result of all this, we may ere
long expect to see the “quiz-master” dethroned, and in
the place of traditional lore we shall have anatomical,
physiological, pathological, chemical, and other institu-
tions, where science shall be advanced as well as taught
by methods of themselves calculated to excite the utmost
enthusiasm. Then there will be no necessity of send-
ing the youth of the country abroad in order to perfect
themselves in any particular branch of science; there
will also be a great decline in the number of those per-
manently reduced to a state of chronic mental imeom-
petency by unphysiological methods of instruction. To
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be proficient in a science will then be considered to be
not so much a matter of being stuffed, like a goose or
a game-cock, as being in harmony with the principles
and spirit of a particular branch of knowledge. The
large numbers of both young men and women who
year by year suffer more or less protracted mental in-
jury, or are permanently incapacitated by chronic brain
exhaustion from fulfilling any function in life involving
even a moderate expenditure of brain-force, has at last
thoroughly aroused parents and guardians to a realiza-
tion of the magnitude of the danger which threatens the
mental interests of the next generation of Americans.
The following article, which appeared in the editorial
columns of the “ New York Tribune ” of June 17, 1883,
and which, on account of its lucid exposition of the sub-
ject, I herewith quote in full, will afford some idea of
the impending revolution in educational matters; and
will at the same time give an accurate idea of those evils
of the present educational system which so imperatively
demand reform :

“In the college commencements which filled up last
week, one or two subjects were brought prominently for-
ward of importance not only to the young people and
their families, but to the country at large; for we must
remember that the condition of the country twenty years
hence will largely depend upon this very education
which we are now giving to these boys and girls.

“One of these suggestive points of interest was offered
by the complaint of the family of Johns Hopkins that the

great university endowed by their relative is not doing
10
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the work which he intended—of educating the masses
of poor young men. ¢The education,’ they say, ¢ given
is the highest—it is too high. It seems to educate further
already well-educated post-graduates of other colleges.
With forty-one professors and an income of $225,000,
we should be educating a thousand young men instead of
two hundred.’ Precisely the same complaint might be
made of one or two other important institutions richly
endowed by large bequests for the express purpose of
educating young men of limited means. The course of
study necessary to obtain a diploma in some of these is
go difficult as to be simply impossible to a boy of ordi:
nary intellect ; hence out of freshmen classes of seventy,
four or five boys worry through, often with broken
health and exhausted energy. Now, if the object of the
men who endowed these colleges was to send out yearly
a few highly educated scholars, this system is the proper
one; but if it was to afford a chance to the mass of
young men for development and usefulness, this system
completely thwarts and makes it null.

“The earnest protest of the Vassar graduates against
the plan pursued in that college bears upon a similar
part of our modern educational training. The protest
was moderate and strong in both meaning and language,
and deserves careful attention from every parent. The
author (who had herself won the first place in the gradu-
ating class, and was therefore entitled to speak) urged
that the system of placing ‘Honors’ at graduation be-
fore the pupil at her entrance into school, as the chief
object of her endeavors, ‘induced a nervous strain in-
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compatible with her highest physical or mental develop-
ment. The system was not a correct index to either
ability or industry; it led to superficial work, done
mainly with a view to gain high marks, and the motives
for study induced by it are unworthy ones’ It is not
Vassar College alone to which this protest is applicable;
it might be urged in almost every public and private
school in the country. There is hardly a thoughtful par-
ent who does not know that the object set before his boy
and girl at school is, not the gradual healthy develop-
ment of their mental power and ability for usefulness,
but a certain number of marks, a high place in their
class, some paltry distinction on graduating day. Pu-
pils thus fail to perceive how utterly factitious and
worthless these successes are a week after they will leave
the school. The argument of the teacher is that the
examination-marks are a test of the pupil’s proficiency.
This is seldom correct. They are a test of his verbal
memory and physical endurance. So wide i1s the range
of study required now even in primary schools that noth-
ing more can be done by the pupil than to commit the
text-books to memory ; to learn as it were the alphabet,
the dictionary, of each science, in the vain hope that in
after life he may learn to comprehend it, to speak the
language. Without entering upon the vexed question of
the higher education for women, we may illustrate our
meaning by the schedule of studies offered the other day
to women in Columbia College. The range of study in
each branch consisted of bald text-books, compendiums,
and grammars. What thoughtful woman, for example,
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in a good library with one year’s quiet reading, would not
absorb an infinitely wider and truer knowledge of either
history, language, or literature than was included in this
school curriculum for four years? It is the letter that
kills in our whole present school system; the spirit is
needed to make alive.

“Tt is easy to understand:- how the mistake has been
made. Naturally each college has an ambition to raise
its standard. Each professor, for his own reputation’s
sake, seeks to ¢ bring up’ his branch of study. Whether
the boy has physical strength or mental capacity to bear
the strain put upon him is not considered. If not, let
him go out. The standard of work required is set by
the capacity of the abnormally gifted or toughest stu-
dent. Now, the fact is that the mass of pupils in any
school are mot particularly clever nor physically strong.
But they, too, have their place to fill in the world; and,
if they work faithfully at school to fit themselves to fill
it, it is unjust and cruel to turn them out into it at the
beginning of their career with a sense of defeat because
Nature did not endow them as highly as a few of their
brethren. The ¢Tribune,” has called the attention of
colleges and teachers fo this inereasing and fatal error.
It only echoes the opinion of parents everywhere. They
see, if teachers do not, that the real object of education
in American colleges should be not to elevate the reputa-
tion of this or that college or faculty, nor to train a few
exceptional intellects among pupils, nor even for a time
to foster high scholarship, but to develop the capabilities
of every grade of students, to encourage, not stamp
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upon, the dull, stimulate the idle, fit even the most stu-
pid for the humble place that he will hold. The faculty
and college that soonest recognize this fact and act upon
it will not only command the gratitude of parents, but
will do the best and most effective work for the country.
It is not cloisters or shades of lettered ease like Oxford
and Cambridge that the masses of the United States
want for the next fifty years so much as schools like
Rugby.” :

From the foregoing article, as well as from the atti-
tude of the enlightened press at large, it is perfectly
evident that, whatever may be the delusions of pedantic
pedagogues on the subject, the public at large is mnot
misinformed. What is demanded is physiological edu-
cation—an eduecation in consonance with the laws of
cerebral development in general, and in harmony with
individual endowment in particular. If there ever was
a time in the history of the world when the energies
should be so taught as to fit the individual for the battle
of existence, it is now. Edueation must therefore be,
furthermore, of a kind which shall place the subject in
harmony with his environment; in other words, it must
be practical, and to that end must contain, as a rule, only
so much theory as shall be necessary to an enlightened
practice. This applies to business and professional pur-
suits alike. The functions of great educational mechan-
isms is not to take cognizance of the wants of the few,
but of the many. TUniversities should not, as a rule, be
harbingers of intellectual exotics; but rather from out
their portals should go a savor of a kind to season the
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mentality of a whole nation., It is equally important,
however, that the preliminary course of training for
such institutions should be adequate, but at the same
time of such a kind that the mind does not find itself,
on the threshold of college life, in a condition of semi-
mummification,

The foregoing discussion of the principles of educa-
tion was entered upon from purely scientific motives,
and not from any especial desire to attack existing in-
stitutions, except in so far as the latter are conducted
in a manner palpably at variance with the fundamental
laws of biology and common sense. Unphilosophical
methods of mental training, constituting, as they do, a
prolific source of brain exhaustion and insanity, I have
been obliged, from the nature of the task set before me,
to disecuss. What, judged by scientific standards, are
grave faults in the systems of education at present in
vogue, I have handled without gloves; but at the same
time I have not descended in any sort to anything which,
by even the most vivid imagination, might be classed as -
offensive or personal.

Having said this much, I can not refrain, in conclud-
ing this chapter, from paying a tribute of sincere respect
to those centers of American academic thought, Harvard
College, Johns Hopkins University, and Cornell Uni-
versity, which, in the face of manifold opposition, have
inangurated reforms of a nature well caleulated to make
the hearts of the well-wishers of humanity glad. There
is little doubt, from present indications, that the reforms,
50 nobly begun, are destined to proceed with that vigor
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which is so characteristic of all great enterprises and
popular movements in this country; and that ere long
barbaric and mediseval methods of education will have
been consigned for evermore to well-deserved oblivion.
In this noble reform the daily and periodical press have
borne an important and highly honorable part, whereas
professional educators, when not actively engaged in
opposition to all progress, have but too often lingered
far in the rear of an enlightened public opinion. Ex-
ceptions to this rule, however, have not been wanting,
and the attitude assumed by certain gentlemen of promi-
nence in educational matters reflects enduring luster
upon their signal powers of judgment as well as upon
their courage and honesty of purpose.
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EXCITING CAUSES OF EBEAIN EXHAUSTION.

In the preceding chapter we have disenssed those
conditions which predispose to the development of cere-
bral exhaustion. It now remains to consider briefly cer-
tain factors dependent more or less for their existence
upon the individual himself, and which are at the same
time to be reckoned among the adjacent sources of wake-
fulness. And here it may be as well to state that the
classification of causation which I have adopted is
undertaken purely as a matter of convenience; it is
perfectly clear that an absolute diserimination between
causes traceable to external sources and those to be
reckoned to the account of the individual himself is as
impossible a task as would be the attempt to ferret out
the sources of all human action. §Still, some sort of a
classifieation is demanded, and this one seemed to me
to meet the practical demands of the case as well as any.

Among the most fruitful exciting causes of brain
exhaunstion are those which, in combination with over-
mental work, exercise a direct strain upon the emo-
tional apparatus. They are among those causes, also,
which, above all others, produce the most pernicious
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effects upon the function of sleep. In this category
belong heavy responsibility, suspense, great and sudden
pecuniary losses, jealousy, profound grief, and, in a word,
the whole list of ills which result in the production of
the most acute form of worry. The following case,
taken from my note-book, is an illustration in point:

L. K., a merchant of high respectability and wealth,
consulted me some time since with regard to a trouble
which he himself believed to be softening of the brain.
Close questioning revealed the fact that, some months
previous to calling upon me, he had suffered severe
pecuniary losses growing out of certain transactions
of a speculative character, which, while not involv-
ing in any manner his character or honor, he believed
for some time were destined to cause his financial ruin.
At the time I saw him his affairs were so far righted
that there was not only no immediate danger of disaster,
but, on the contrary, every prospect of a speedy restora-
tion to a comparative condition of prosperity. Never-
theless, his symptoms were such as to induce the belief
that he was suffering from softening of the brain—a
common delusion, by the by. For many weeks he had
suffered from severe sleeplessness, owing to incessant
worry and apprehensions respecting the possibility of
loss of social status. The physical and mental condi-
tion resulting from the insomnia, already bad enough,
was enhanced by a desperate effort to right his affairs,
involving far more than the usual amount of men-
tal work. After continuing in this condition for sev-
eral weeks, the following symptoms were gradually de-
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veloped : Severe pain in right upper parietal region, in-
creased by reading or writing. Very profound attacks
of depression, which patient sought to relieve by resort
to copious stimulation. Facial flushing and palpitations
of the heart, particularly after meals, with subsequent
paleness and vertigo. Patient very irritable; a trivial
pleasantry is sufficient to arouse a fit of violent anger.
Society of wife, children, and friends distasteful. Ap-
petite very poor. Bowels irregular, with tendency to
constipation. Head cool during a great portion of the
night, but sometimes hot. Sleeps very little, and at
such times is troubled by dreams; denies hallucinations.
Has been obliged to discontinue all extra mental work,
and even short periods of routine work at office cause
severe pain in head and great subsequent prostration.
When, some time later, this gentleman came under my
observation, he was totally unable to perform any mental
work whatsoever. He had already been treated by one
practitioner for “nervousness,” and his back was marked
by recent traces of the actual cautery. Sleep was pro-
foundly deranged. The digestive functions were un-
impaired, and there was no trace of organic disease nor
syphilis. ~ All tobacco influences were manifestly ex-
cluded, as patient had never smoked more than two
cigars a day, and of late had abandoned the habit en-
tirely. I forbade the further employment of brandy and
whisky ; substituted instead the fluid extract of coca with
Burgundy ; preseribed beef-tea four times a day with
raw egg; and proceeded at once, by the moderate use of
the bromides during the day and by a cautious appli-
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cation of sedatives at night, to combat the morbid wake-
fulness.* In four weeks patient had gained, according to
his own statement, ten pounds, and, although all mental
work was interdicted, declared that he believed he could
“do some work once more.” After the lapse of the
second month, I found that the average amount of sleep
obtained during the twenty-four hours (reckoning day-
sleep as well) was for the past three weeks between
thirteen and fourteen hours. The personal appearance
of the patient had undergone a complete transformation.
The expression of the eyes was most striking and
instructive; the dead and “bottomless” look had given
place to an aspect which, if not actually that of vivacity,
was so totally different from the former morbid appear-
ance that it excited the comment of his family and
friends. Improvement in the function of sleep had
caused a corresponding benefit to be felt not only in the
mental economy, but in all the tissues as well. There
was a considerable increase in weight already apparent,
as we have seen, after the first four weeks of treat-
ment, and also well-marked improvement in the mus-
cular system. DBut it was in the mental economy that
most improvement was apparent; not only could brain-
work be endured in moderate amounts each day, but
it was actually desired—so much so, in fact, that fre-
quent peremptory warnings were required to prevent
a possible renewal of the attack. The head-pains
had entirely disappeared, except when occasionally pro-

* Vide the views on the treatment of sleeplessness contained in my
monograph on * Brain Rest,” published by G. P. Putnam’s Sons.
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voked by some indiscretion in the matter of undue in-
tellection.

The above case is instructive as showing very clearly
what marvels may be produced by hyper-nutrition com-
bined with prolonged brain-rest. I have not cited it,
however, on account of any therapeutic conclusions
which may thence be derived ; but, on the contrary, be-
cause of the clearness with which it exhibits the bane-
ful effects produced upon the brain by a combination of
overwork and excessive worry. The injury produced
upon the thought and emotional centers by a high de-
gree of worry, conjoined with undue intellection, it is
almost impossible to overestimate ; indeed, a very large
percentage of cases of brain exhaustion is directly trace-
able to this baneful combination of causes.

Among the other exciting causes of brain exhaustion
may be mentioned excesses, particularly over-sexual in-
dulgence. This, so far as the male sex is concerned, is a
frequent source of morbid brain fatigue, the latter condi-
tion often terminating in chronic mental insufficiency
where there are at the same time any considerable de-
mands upon the mental faculties. Desultory methods of
intellection are a not infrequent source of brain exhaus-
tion. The habit of turning night into day, and earrying
on literary pursuits till the small hours of the morning, is
sure, sooner or later, to result in a derangement of the
function of sleep—a condition favorable to the produe-
tion of cerebral exhaustion. Another habit—which, by
reason of its pernicious influence upon the rhythm of the
intellectnal processes, is especially deserving of attention
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—is that of springing from one intellectual pursuit to
another. It has become far too fashionable a habit at
the present day for those who have been trained for a
series of long years to a certain calling to abandon the
same, upon the most trivial pretext, for some other occu-
pation entirely at variance with their former mode of
life and previous training. This is a wrong state of af-
fairs ; for, besides entailing an abnormal amount of extra
intellectual work for the purpose of acquiring dexterity
in the new profession or business, it also directly fos-
ters a restless and discontented condition of mind—a
state whereby friction and worry are allowed to assume
their baneful sway. (Vide chapter on Predisposing
Causes of Brain Exhaustion.)

While an inordinate or desultory use of the intellect-
nal faculties is prejudicial to mental health, an insuffi-
cient employment of the mind is also fraught with no
little danger. As society is at present organized, a cer-
tain output of mental energy is incumbent upon each
and every member. The fedium vife—that disgust of
life so frequently found among those who, by reason of
the possession of hereditary wealth, are exempt from the
necessity of mental employment—is symptomatic of an
intellectual atrophy consequent upon disuse alone. Such
individuals are commonly reckoned among the privileged
classes, and yet, regarded from a physiological stand-
point, they are of all men most miserable. Absolved from
all necessity of occupying themselves, totally destitute of
any stimulus to intellectual endeavor, such persons be-
come but too readily the victims of vices, which they
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resort to in utter desperation, as a fancied relief from in-
tolerable ennui. Various forms of physical ailment
usually ensue upon these excesses; and, having nothing
else to think of but himself, the individual contracts the
habit of an endless introspection. This habit of the sub-
ject, of continually regarding himself in the mirror of his
own distorted understanding, gives rise to a variety of
gloomy reflections, which usually enlminate in the forma-
tion of a host of hypochondriacal symptoms. The men-
tal faculties of these persons do not usually suffer from
the inroads of exhaustion; there is, in faet, very little
mentality to exhaust—their intellectual condition ap-
proximating very much that of the clam. Their condi-
tion, briefly expressed, is one of chronie intellectnal
corrosion. Such individuals. are certainly subjects for
pity and treatment as well. Their cure is, however, not
a question of drugs or of rest, but of hard, uncompromis-
ing work.

Inordinate exercise of the emotions, worry, and intel-
lectual excesses, are indeed prolific sources of premature
mental decline. But, on the other hand, disuse of the
mental faculties is a promoter of another form of intel-
lectual insufficiency of no inconsiderable importance.

Having said thus much respecting the more promi-
nent causes of brain exhaustion, it now remains to con-
sider somewhat the effects exercised by tobacco and aleo-
hol upon the mental faculties.
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EFFECTS OF TOBACCO AND ALCOHOLIC EXCESSEs ON THE
BRAIN.

TeEerE is some difference of opinion among writers
and statisticians as to whether insanity is actually in-
creasing in this country or not. Owing to the difficulty
of eliminating sources of error arising from immigration
and other causes, exceptional caution should be exercised
before accepting any opinion on the subject as abso-
lutely final. Nevertheless, after everything has been
said for and against both of these opposite opinions,
one can not help feeling that there is very considerable
reason for believing that mental derangements are, on
the whole, inereasing.

It is not my purpose to enter at length upon the
discussions of this interesting and important question;
that would be to exceed both the limits and objects of
this memoir. What more nearly concerns us here is to
examine somewhat into those conditions which of them-
selves are capable of producing a state of things within
the domain of the cerebral economy favorable to the
invasion of mental disease.

First in order are those forces which inhere in the
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very nature of modern life. Poverty, Ignorance, Ine-
briety, and Vice are the names of those specters which
first weaken and ultimately destroy the mind. There
are two very essential particulars in which the physi-
ological economies of a large portion of the modern
world differ from those of primitive peoples. First of
all, there has developed since the Spanish conquest an
enormous consumption of tobacco. So universal has
the habit become that there is scarcely a country of
the world in which the habit is not already thoroughly
grounded. Not only does the civilian of France, Eng-
land, Spain, and Scandinavia indulge in his daily allow-
ance of the fragrant weed, but even the armies of mar-
tial Germany march to the fray with the pipe dangling
between the lips of the rank and file. The second and
more important particular to be considered in connec-
tion with the individual habits of modern peoples, in
counter-distinction to those of ancient and primitive
nations, is the phenomenal consumption of alecohol in
the form of distilled liquors. Whereas the wealthier
classes among the ancients were addicted to the use of
wines of various kinds, in moderation and not infre-
quently in excess, it has been reserved more particularly
for modern races to exhibit in their civilizations the
melancholy spectacle of both poor and rich submitting
themselves to that most baneful form of serfdom—the
alcohol habit.

The frequent bacchanalian feasts of the wealthy
and educated classes of Greece and Rome were evils;
but, in comparison with the quotidian alcoholic excesses



EFFECTS OF TOBACCO AND ALCOHOL ON THE BRAIN. 161

of modern peoples, they may well be regarded with ex-
tenuation. That the wealthy and privileged class of
gociety should become debauched is not to be wondered
at, for moral degradation is but one of the usual imposts
paid by opulence; where, however, a morbid habit, af-
fecting the near and remote interests of both mind and
body, has penetrated so far that its victims are not con-
fined to any one class, but are found in every stratum
of society in ever-increasing numbers, until a national
pollution is threatened, that indeed is a calamity. With
regard to the degree of consumption of tobacco in the
world at the present time, statistics differ somewhat.
One thing is very certain, however, and that is the com-
parative universality of the tobacco habit. Thus, von
Bibra, T believe, estimates the number of tobacco-con-
sumers in the world at the present day at about eight
hundred millions—an enormous number when it is borne
in mind that the population of the entire globe is not
much above one thousand millions. Now, what is the
effect of this vast consumption upon such an enormous
body of human beings? To answer this question prop-
erly we must consider, in the first place, what are the
effects of moderate doses of tobacco upon the organism,
and, in the second place, what are the effects of the drug
when indulged in to excess?

First as to the effects of moderate doses upon the
general system and nerve-centers.

When taken in stémulating (moderate) doses, tobac-
co increases weight by retarding metamorphosis—by di-

minishing tissue-waste. At the same time, by its action
11
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upon the sympathetic system, it not infrequently proves
a powerful aid to digestion, except, of course, in cases
where there is some pre-existing disorder of the organs
of assimilation.

In mild narcotic doses it has been of the utmost use
to many brain-workers, but must not be indulged in dur-
ing mental activity in order to obtain the best results;
on the contrary it should be employed affer the mech-
anism of thought has performed its function, and it s
desired to remove the condition of cerebral erethism
which may persist after the brain has concluded any
protracted or arduous mental work.

When, however, tobacco is employed to exeess, a va-
riety of disagreeable symptoms may be produced, thus:

Tobacco Symptoms—If tobacco be indulged in while
the stomach is still empty, a disagreeable sensation of
nausea is often produced, accompanied by headache,
which may be diffused or circumscribed in character.
The above symptoms are particularly liable to occur in
weak individuals or in those of the so-called “nervous
diathesis.”

Sometimes after protracted smoking a sudden sensa-
tion of vertigo is experienced, accompanied in certain
instances by a momentary loss of consciousness resem-
bling the first stage of an epileptic seizure. At other
times, if the individual be walking, a sudden dizziness
comes on, accompanied by a sensation of falling for-
ward, while a feeling as though the ground is slipping
away or that the soles of the feet are “touching cotton
wool ¥ may induce the belief, perhaps, that the symp-
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toms are those of the first stage of locomotor ataxia.
If smoking be forbidden, the disagreeable symptoms
disappear as soon as the nicotine has been eliminated
from the system.

A very important effect of nicotine is its power of
direetly influencing the mechanism of intellection.
Thus, in cases of excessive smoking, the ideas lack
clearness of outline, and there is often difficulty of
rapidly co-ordinating impressions. Again, the will is
often very considerably affected, and a species of in-
ertia takes possession of the voluntary faculties. Great
difficulty is experienced in rising early; the performance
of the routine duties of every-day life becomes burden-
some, and by degrees a condition of chronic irritability
is engendered, which often renders the sufferer liable
to outbursts of uncontrollable passion. At such times
I have remarked that the face is usually flushed; but
sometimes it is pale.

Impairment of memory is another frequent accident,
and one well calculated to cause no end of inconveni-
ence.* Disorders of the wvaso-motor mechanism are
frequent, as witnessed by the alternating facial hyper-
@mias and anmias to which those suffering from the
tobacco habit are subject. These circulatory anomalies
co-exist with vertical pain and vertigo, in the produection
of which they are doubtless partly responsible. The
strong analogy existing between the symptoms some-
times caused by nicotine and those produced by brain
exhaustion can not have escaped notice; and specula-

* 4 S¢udy and Stimulants” by A. Arthur Reade. London, 1883,
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tion as to what should have produced this similarity in
the two symptomatic groups becomes unavoidable.

Tobaceo, like other narcotics, is variable in its effects
according to dose and individual idiosyncrasy; but its
most obvious and constant effect is the production of a
condition of lethargy of the ganglionic protoplasm—a
kind of artificial exhaustion, in fact.

Thus, in brain exhaustion we have to do with a con-
dition of the ganglia in which the processes of disinte-
gration have outstripped those of integration—a condi-
tion in which the ganglia are no longer able to hoard up
the usual and requisite amount of explosive energy.
This state of things, as we have seen, was engendered by
guch physical factors as worry, jealousy, suspense, pecuni-
ary loss, and over-mental taxation. The origin of the
multifarious mental symptoms of tobaceco, however, is
traceable to a direct physiological interference, on the
part of the active principle of the drug, with the inter-
nal economy of the brain-cell itself. That interference
is equivalent to a retardation of nutrition ; and in so far
there is actually a resemblance between the proximate
morbid prineiples underlying brain exhaustion and those
which lie at the root of the tobacco symptoms. The
physiological chemistry of the two conditions must, how-
ever, be totally different. I have been thus explicit con-
cerning tobacco for this reason : that, without due heed
being paid to its possible effects, great errors are liable to
be, and indeed are, constantly made in diagnosis. Fur-
thermore, a knowledge of the effects which the excessive
abuse of tobaceco is capable of exercising upon the cen-
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tral nervous system will constitute the solid basis for the
formation of logical deductions respecting the amount of
harm which the drug may actually cause when intro-
duced into the human system. Thus, it is sufficiently evi-
dent from the foregoing that the excessive use of to-
bacco creates an irritability and derangement of the
brain economy which renders that organ far more sus-
ceptible to disagreeable extraneous impressions than
under healthy conditions.

Furthermore, if the excretive powers of the organism
be not equal to eliminating the large quantities of nico-
tine introduced into the system, the minute morbid
changes in the brain may become chronie, and therefore
the condition deseribed above assume a permanent char-
acter.

We have, in a word, a condition approximating in
many particulars what is known as the insane diathesis—
that is to say, a state of things favorable to mental
invasion. That the condition which we are here con-
sidering may affect the mental integrity of posterity,
through the agency of hereditary influence, I consider
not only possible but highly probable. We know that
the morbid conditions of the central nervous system
engendered by alcoholic excesses are, in a measure,
capable of transmission ; and this holds true as well of
various neurotic tendencies. The conclusion that the
abuse of tobacco may be a fruitful source of eventual
brain exhaustion and permanent insanity seems therefore,
to me, justifiable on the score of the morbid effects of the
drug on brain-function, as well as on account of strong
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arguments derived from analogy. To admit, however,
that the abuse of tobacco is conducive to mental decline
is one thing, but to condemn its legitimate physiological
employment is another. Considering what obstacles hu-
man beings at large have to encounter—the pain, the
disappointment, the sorrow and extreme mental worry—I
can not help believing that the physiological employment
of tobacco is not only admissible, but, under certain circum-
stances, even desirable. But what, it may well be asked,
is the physiological quantity ? That, unfortunately, is a
question which each individual must decide for himself.
This much, however, may be said concerning so delicate
a point: Smoke only after meals ; smoke light tobacco ;
do not smoke during the morning hours, and, in faet,
when actively engaged ; smoke only enough to obtain a
very mild soothing effect ; smoke the very best tobaeco.
If the slightest unpleasant feeling is experienced by one
already habituated to the use of the drug, then the to-
bacco is too strong or of inferior quality, or the indul-
gence has been too prolonged. This is by no means all
which might be said on the subject; but here, unfortu-
nately, the oracles are few. In the preceding pages it
has been my endeavor to discuss in a general way the in-
fluence exercised by tobaceco upon the functions of the
brain, but I have not by any means sought to present an
extended dissertation on tobacco ; that has already been
attempted by others sufficiently often. What most near-
ly concerns us here is the formation of as rational an opin-
ion as possible concerning the good or bad effects which
tobacco actually exercises upon the central nervous sys-
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tem/ Having said as much on this interesting and impor-
tant subject as space will permit, let us consider somewhat
those effects which aleohol exerts upon the central nerv-
ous system. A very important primary effect of alco-
hol, even when administered in moderate quantities, is
an increase in the heart’s action. This symptom is par-
ticularly worthy of note in this connection because of
the concomitant aceeleration in the cerebral circulation,
as indicated by the inereased pulsation of the carotids.
The second important effect of aleohol is to paralyze to a
greater or less degree the vaso-motor center. It is clear
that capillary expansion and an accelerated heart-beat
favor the passage of a greater amount of blood through
the cerebral capillaries in a given length of time than
under normal circumstances. In other words, we sghall
have, in a given length of time, a greater supply of
oxygen to the brain tissues—a state of things equiva-
lent to increased intra-cellular metamorphosis; or, in a
word, we have an increase in the amount and intensity of
brain-function. This, at least, is the condition prevalent
during the period of exhilaration. If the consumption of
the stimulant be still persisted in, there is produced a
still greater increase in the rapidity of the heart’s action.

The increased pressure within the cerebral circulation
conveys a still greater quantity of aleohol to the ganglia

in a given length of time; and it now appears that the

aleohol itself exercises an effect upon the cells which
eventually results in the production of a state of mental
and motor inco-ordination, followed at length by a condi-
tion of complete mental inertia. This, it seems to me,

H
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is the most rational conception of the physiological fac-
tors of drunkenness. After the pernicious indulgence has
been persisted in for a considerable period, the vaso-motor
anomalies incline to permanency. The livid facial expres-
sion, which formerly persisted only as long as aleohol was
actually present in the system, is now an ever-present
symptom. Examination reveals the capillaries of the
face in a state of chronic expansion. If, at the period of
which we are speaking, the person die and the skull be
opened, the membranes containing the vessels which sup-
ply the cortical area of the brain are found to be thick-
ened and the blood-vessels often abnormally distended.
What were the mental phenomena which co-existed with
these morbid vascular changes? If careful observations
were made anfe mortem, it appears that the memory was
deranged, that the mind was lethargic, and the perceptions
inaccurate and slow. Sometimes the loss of mental power
is so great as to almost simulate dementia. The sense of
moral responsibility is blunted ; cerebration, such as it
is, becomes irregular, and from this wretched condition
there is but a step to severe mental impairment. That
the morbid changes which we have referred to must of
necessity result in the production of an abnormal suseep-
tibility of the brain to extraneous impressions is evident
enough when the importance of any material change in
the cerebral circulation is duly considered.* Conse-
quently, on the strength of the pathological findings
alone, we should be justified in predicting that alcohol,

# Vide my monograph on * Carotid Compression.” Anson D. F. Ran-
dolph & Co., New York.



EFFECTS OF TOBACCO AND ALCOHOL ON THE BRAIN. 169

when taken to excess and for long periods, must predis-
pose to brain exhaustion and insanity. We are not
obliged to resort to theory, however, to prove our posi-
tion, for statistics derived from the asylums and private
institutions for the insane throughout the world prove that
the abuse of aleohol is one of the most fruitful sources of
premature mental decay and eventual mental alienation.
But the immediate effects of aleohol are mot the only
evil to be dreaded. On the contrary, it is but too well
established that the baneful effects of aleoholic excesses
are liable to be transmitted to future generations. Proba-
bly, all things duly conmsidered, aleoholic abuses consti-
tute one of the most prolific canses of insanity, and give
rise to more crime and misery than any other single
factor of modern life. 'When rationally employed, how-
ever, for purposes of therapy, it constitutes one of the
most powerful and effective remedies which we pos-
gess.

In a most interesting work on “Study and Stimu-
lants,” by A. Arthur Reade,* is contained the testimony
of a host of literary and scientific gentlemen respecting
their individual experience with tobacco and aleohol.
This information was communicated to Mr. Reade by
letter; and, from the evidence thus obtained, he feels
justified in drawing the following conclusions, which I
insert, regardless as to whether they coincide with my
own opinions or not:

1. “ Alcohol and tobacco are of no value to a kealthy
student.”

* Op. eit., p. 200,



170 CAUSATION.

9. “That the most vigorous thinkers and hardest
workers abstain from both stimulants.”

3. “ That those who have tried both moderation and
total abstinence, find the latter the more healthful prac-
tice.”

4, “That almost every brain-worker would be the
better for abstinence.”

5. “That the most abstruse caleulations may be made,
and the most laborious mental work performed, without
artificial stimulants.”

6. “That all work done under the influence of alco-
hol is unhealthy work.”

7. “That the only pure brain stimulants are external
ones—fresh air, cold water; walking, riding, and other

outdoor exercises.”



XTII.
MENTAL HYGIENICS.

Ix the preceding pages the predisposing and exciting
canses of brain exhaustion have been considered at some
length. The influence which tobacco and alcohol exer-
cise upon the central nervous system has also been dis-
cussed with a view to determining what measure of
responsibility is to be aseribed to these two agents, re-
spectively, in the production of premature mental im-
pairment. It now remains to consider briefly those laws
the observance of which will enable the brain-worker to
employ his mental energy to the best advantage to him-
self and society, and with the least liability of temporary
or permanent damage to the thought mechanism.

One of the most important rules to be followed by
those brain-workers who hope to employ their days to
the best advantage is not to allow the mind to fall
into too desultory methods of action. By this I do not
desire to convey the impression that universality of
acquirement is something to be avoided. What I wish
to deprecate is the habit of allowing the main objects
of life to become the mere toys of transitional moods
and circumstances. The persons who are the victims of
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these desultory methods of thought constitute the very
large class who are constantly “ waiting for something

to turn up.”

The psychological peculiarities of these
individuals are very interesting, as well to the political
economist as to the physician. The mental organization
of such persons is usually anything but inferior—an
apparent inconsistency, when their numberless failures
in the practical vocations of life are considered. Some-
times they are professional or business men, who for
gome reason or other have lacked the essential talent of
making their acquired or natural qualifications thor-
oughly understood by the community, and have there-
fore been forced either to sink into obscurity or adopt
some other employment. Usually they prefer the latter
expedient, choosing rather to assume the annoyance
and responsibility incident to the acquirement of a new
calling than to continue longer in a profession or busi-
ness which at the best appears to them to hold out but
remote and meager inducements. Hardly, however,
have they become somewhat familiar with their new
duties than, hearing of some ¢chance,” some  great
opportunity,” they again relinquish all and adopt some
new vocation. The result of all this is the expenditure
of a perfectly incredible amount of unproduective labor,
which, had it been properly directed and concentrated in
the beginning, would have been more than sufficient to
secure permanent success.

This class of persons is a comparatively recent Ameri-
can product, their appearance dating, so far as I have
been able to trace out their pedigree, from the gold
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fever of 1848. Since that time, however, every war,
every mineral discovery, and, in fact, every speculative
factor, has added to their number, so that, finally, the
disease has spread to a surprising degree. If the early
immigrants to this country had been largely composed
of such material as this, we should never have had a
republic embracing the better part of a continent, nor
should we have known anything of that gigantic indus-
trial and mechanical progress which is so distinctive a
characteristic of the present age. Owing to the count-
less mishaps to which these mental nomads are con-
stantly liable, they are particularly subject to the inroads
of mental disease. DBut it is not alone the mental wear
and tear to which such persons are liable that result
in the production of a predisposition to intellectual ship-
wreck. On the contrary, the most potent cause of
mental decline in these individuals is their total inability
to rise above even the trivial accidents of life; they
suffer, in fact, from a chronic susceptibility to extraneous
impressions of all kinds. As the years roll on and suec-
cess is still a stranger, they begin to regard themselves
in the light of martyrs; and, whether their eventunal fate
is insanity or oblivion, they entertain to the last the
delusion that they are emblems of unappreciated great-
ness. This class of individuals affords the best possible
proof of the baneful effects produced upon the thought
mechanism by desultory, prodigal, and unsystematized
methods of work. ABesides these intellectual harlequins,
there is, however, another class of brain-workers, who
are affected in a totally different manner by the obstacles
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encountered upon the road to fortune. These consti-
tute the so-called *thrifty” or “enterprising” classes.
Upon this portion of society all difficulties incident to
individual advancement act as but so much additional
stimulus to increased exertion; every opportunity is
seized with avidity, made the most of, or, should there
be no visible opportunity of strengthening the material
or social position, then in some mysterious manner an
opportunity is created. This element constitutes the
foundation-stone of town and State, and represents the
specifically American aspect of our civilization.

No State can be considered progressive or prosperous
which does not number among its citizens many such
promoters of progress. But how much real happiness
“enterprise” of the exaggerated type actually brings to
the individual himself is a vastly different question.
Judging by the statistics furnished by every great town,
it would seem that what is really meant by the term
is nothing more nor less than the spectacle of an indi-
vidual working more, worrying more, and sleeping far
less in a given length of time than is consistent with
even the lowest physiological estimate. The reason for
all this is traceable to a variety of sources. In the first
rank among causative-factors belongs inordinate social
ambition. Thus we find that a man who, if he con-
ducted himself with reasonable propriety, could live at
Dresden or Munich in comparative simplicity, and yet
retain his friends, is in New York compelled to strain
every nerve in order to pay for the requisite amount
of social brick and mortar. The result of all this is an
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amount of mental waste which soon outstrips the pro-
cesses of repair, and brain exhaustion and other forms of
mental -derangement are but too frequently the end.
But, it may be asked, what is the utility of protesting
against the spirit of the times; what possible use is there
in attempting to change the exigencies of an age? The
rejoinder is simple, at least from a physiological point
of view: We do not protest against the “spirit of the
age,” nor its exigencies, but we do protest against the
manner in which those exigencies are but too frequently
met.

For instance: If an individual is obliged to labor
with his brain more or less during the hours of daylight,
it is impossible to demand that he should afterward
entertain his friends, should attend political meetings,
should eat club-dinners, should make very protracted
visits, or, in a word, should occupy himself in such wise
that he is prevented from the enjoyment of sleep before
the hour of midnight. It is not the temporary change
of occupation which is objected to, for that in itself
often constitutes a most agreeable form of rest; but it
is rather against the loss of sleep thereby entailed that
we would most decidedly protest. That the repair of
the waste incident to intellection takes place very much
more rapidly in some subjects than in others is not to
be denied. Witness, for instance, the extraordinary inde-
pendence of sleep enjoyed by Frederick the Great,
Napoleon Bonaparte, and others. Nevertheless, for the
majority of individuals, and particularly for those en-
gaged in intellectual pursuits, a large amount of sleep
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is a matter of the very first importance, in order that the
waste incident to intellection may be effectually neutral-
ized. #'When this is not the case—when the amount
of sleep is insufficient—the spectacle is presented of
a deterioration or gradual atrophy affecting at first
the adipose and muscular tissues. Soon, however, the
predominance of the process of disintegration makes
itself felt in the domain of the cerebral economy. On
awaking in the morning there are sensations of heavi-
ness and vertigo, as well as oceasional pains at the vertex
on sitting up in bed. The morning hours, instead of
being those best adapted to brain-work, are characterized
by a persistent mental lethargy, so that a frequent com-
plaint at this time is that the individual is “not half
awake till noon.” Digestion also suffers. DBreakfast is

not relished, and, in lien of food, coffee or other narcotics

are consumed. Stimulants are also brought into requisi-
tion, in the hope of urging the fatigned brain on to new
endeavors; but instead of energy we have only a state
of extreme irritability, disagreeable alike to the subject
and his friends. But the most serious complication of
this condition is sleeplessness, which usually comes on
gradually, but, when onge established, can only be gotten
rid of by the most careful treatment. Assoon as the
insomnia has become thoroughly established there is
a rapid decline in mental power, and a series of phenorm-
ena make their appearance, which, having been elsewhere
deseribed,® I abstain from enumerating on the present
occasion. Enough that from the inception of the in-
* ¢ Brain Rest,” G. P. Putnam’s Sons, New York, 1883,
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somnia there is a well-marked deterioration in mental
power, which may eventunally, and in a large number
of instances does, actually end in complete brain exhaus-
tion or insanity. In the preface to his very recent
work on insanity, ¥ Dr. Hammond says in relation to
sleep: “I think that a knowledge of the physiology
and pathology of this function should form the ground-
work of the study of insanity. . . . It is in aberrations
of sleep that we often find the first indications of aber-
rations of mind.” In speaking of the influence of sleep-
lessness as a promoter of functional nervous disorders,
I have said in a monograph, to which I have just re-
ferred: + In spite of the salutary effects obtained by
an almost incredible subdivision of labor; in the face
of a considerable reduction in the amount of toil re-
quired from the laborer per diem ; and in spite of gigan-
tic strides in the realms of hygienic and prophylactic
medicine—there seems to be something inherent in the
very mechanism. of progress which, in variable degrees,
conditions a greater or less amount of subversion of
physiological law. Nowhere are the opposing influ-
ences of these occult foes to orgamic life so plainly
visible as in the domain of the gervous system. Irrita-
bility, habitual melancholy, brain exhauétian, hypochon-
dria, and severe mental disease are a few of the symp-
toms which follow in the wake of an increasingly
complicated existence; and what is of particular impor-
tance here is the fact that these and similar disorders

¥ %A Treatise on Insanity in its Medical Relations,” New York: D.

Appleton & Co., 1883, t Op. cit., p. 40.
12
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of the nervous system can almost always be traced to
some primary disorder of the function of sleep. The
most important physiological requisite for brain-workers,
then, is an amount of sleep sufficient to complete the
repair of the waste which has taken place in all tissues,
and particularly in those of the brain, during functional
activity.

- Hardly less important to the mental well-being of the
individual than a physiological amount of sleep is the
proper and habitual limitation of the emotions. This
would seem at first sight exceedingly difficult, if not a
psychological contradiction ; but, in assuming its possi-
bility, two important principles are taken into account—
volition, and the possibility thence derived of substituting
purely intellectual occupations or habits for those involy-
ing a greater or less amount of emotional expenditure.
Habits of consistent, intellectual supervision of the emo-
tions, when once formed, are one of the most precious ac-
quisitions of life. I have referred to this question when
discussing, in a former publication, the hygienie rules to
be observed in connection with sleep.*®

Good habits are levers to volition ; and he who un-
derstands this principle of human action will be strong
and invincible in the wvarious undertakings of life.
Among the rules which I have laid down in former pub-
lications for maintaining the function of sleep in a
healthy cendition occurs the following: All worry and
vexatious cireumstances should, as far as possible, be %e-
bitually excluded from the mind for a considerable time

* Op. cit., p. 29,
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before the regular hour for retiring. Now, one of my
eritics asks, very pertinently, it seems to me, how this is
to be accomplished. My reply in simple terms is this: I
rely, in the first instance, upon a systematic exercise of
volition ; secondly, upon the aid afforded by habit, which
can not be overestimated ; and, lastly, I depend upon the
assistance afforded by the custom of throwing the mind
into some intellectnal employment—experience having
abundantly proven that there is nothing capable of exert- "\
ing an inhibitory influence upon the emotions compara-
ble with pure ratiocination. To those who, by some
species of occult reasoning, have been led to found their
hopes upon some pseudo-scientific expedient, such rules as
the above seem disappointing from their very simplicity,
and, like those fanatical advocates of “temperance” who
would have the limitations of human indulgence defer-
mined by act of Legislature, these quixotic persons
would shirk the disagreeable responsibilities of an exer-
cise of will in the face of opposing emotions by substi-
tuting for volition some paltry and inadequate expedient,

The amount of civil liberty in a community is in pro-
portion to the average volitional eapacity of society ; and
representative governments can, and actually do, no more
than give expression to the general will-power of society.
Reforms begun in legislatures are of short duration,
and permanency is alone assured to those institutions
which have taken an abiding root in the very traditions
of society. And so it is with the economies of the indi-
vidual.

If, for the purpose of correcting a deviation in physio-
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logical rhythm, we resort, for example, to some species
of palliative treatment, instead of seeking to eliminate
the exciting cause, our victory over morbid opposition
will be alike incomplete and brief. But if, for instance,
where the exciting factor has been the outgrowth of
some psychological failure, assuming the form of an in-
jurious habit, the result of want of perception, or taking
on the shape of excessive worry, we bring the whole
force of the mind to bear upon the problem of eradicat-
ing the baneful factors, we shall achieve a permanent re-
sult, and one which can not but eventuate in a very con-
siderable strengthening of the will. Government is the
" product of the aggregation of the vital energies of an en-
tire people. Volition is the outgrowth of all the faculties
. of the mind. To improve government, we must begin
with the individual members of the State; to strengthen
. volition, we must commence with the single faculties of the
mind. The aim of the State should be to make govern-
ment the director of the highest convictions of society.
The ambition of the individual should be to make voli-
tion the executor of the loftiest aspirations of the under-
standing. There is no omen of the decay of a State
go sure as the need of resorting to foreign intervention
in the affairs of government ; there is also no sign which
points with more certainty to physical and mental decay
than the necessity of perpetunal external interference with
the affairs of body and mind. A very considerable analo-
gy exists between the pathology of States and that of in-
dividuals ; indeed, the former may be said to be the out-
growth of the latter. No one is fit to become a political
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economist in the highest sense who has not very well de-
fined knowledge concerning the physiological exigencies
of the individual. Nor should such knowledge be con-
fined to an apprehension of the requisites of the purely
physicial functions alone ; but should, on the contrary,
include, as well, a proper apprehension of the physio-

logical principles concerned in the manifestations of

mind. The conduet of society is determined by the
sum of the reactions of the individuals which compose
it ; and, if we are to treat the maladies of States, we
must begin with the morbid/ mental, and physical mani-
festations of the individual. I have indulged in this ap-
parent digression from the immediate topic under dis-
cussion in order to exhibit the many-sided and far-reach-
ing aspect of the subject. The time has long since gone
by when medicine was simply the art of neutralizing
the morbid accidents to which the individual is exposed.
Since the triumphs of physiology, particularly in the do-
main of the cerebral economy, there is a growing ten-
dency on the part of writers upon politico-economical
subjects to appreciate the fact that there are more pro-
found principles to be considered in defining the rela-
tions of human beings to each other than the law of de-
mand and supply (as currently understood). A true and
humane philosophy of society is alone to be discovered in
the physiological exigencies, both mental and physical, of
the individuals who compose it.

Besides an habitual supervision of the emotions
through the agency of the purely intellectual processes,
care should also be exercised in the employment of the
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ratiocinative faculties as well. The above applies with
particular force to that large class of individuals who be-
come easily fatigued from the effects of mental work of
all kinds. Such persons usually exhibit a marked neu-
rotic tendency, and are currently known as “nervous.”
They are a thin-blooded and small-waisted fraternity,
with but little reserve energy. Upon asuperficial glance,
it would appear as though but a meager output of cere-
bral force could be anticipated from those possessed of
such scanty physiological facilities; and yet, when prop-
erly directed, it is astonishing how much energy may
actually be obtained from such unpromising material.
Such individuals are, in fact, remarkable on account of
the rapidity with which they are enabled to evolve nerv-
ous force; their only fault is inability for long, pro-
tracted effort—the intellectual flame is bright enough
while it lasts, but it soon flickers and grows dim.

Now, to apply the same rules to such persons as to
those of more robust mental and physical endowments
would be manifestly unjust ; and yet they should not be
subjected to the ruthless effects of an illiberal “law of
the survival of the fittest,” for their energies may redound
to the welfare of society under the beneficent influence
of an appropriate hygiene. The rules applicable to
those of scanty mental reserve power may be briefly
summarized as follows: Avoidance of—1. Excessive in-
dulgence of the emotions. 2. Of frantie, desultory ef-
forts to accomplish in one hour an amount of mental
work appropriate to double that amount of time. 3. Of
every species of excess which experience has proven
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OF THE RELATION OF THE BLOOD TO MUSCLE AND BRAIN.

WirsouT entering into the minutie of the subject,
I propose to discuss in this place some of the more im-
portant points with regard to the relationship subsisting
between the blood-stream on the one hand, and muscle
and brain on the other.* It is a law of physiology that
every tissue receives just that amount of the vital fluid
which its importance as a histological unit in the or-
ganism justifies. Not only, however, is the quantity of
blood conveyed to an organ directly proportioned to
its physiological importance, but, moreover, the amount
itself is varied aceording to whether the organ is active
or in a state of functional quiescence. This is particu-
larly true of the glands and muscles. As to the brain,
there are many points of resemblance between its mode
of action and that of the glands, as far as the circula-
tion is concerned. The quantitative demand which an
organ makes upon the nutritive resources of the blood-

* The purely experimental side of the question has been exhaustively
treated in former communications, so that an extensive recapitulation of
the inductive data is unnecessary. What I have sought after more par-

tieularly in this place is the presentation of some inferential data, which I
trust may not prove entirely without interest.
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stream is, moreover, speaking in general terms, directly
in proportion to the degree of vascularity of the tissue
of that particular organ.

Following the above proposition to its proper se-
quences, we should expect an undue demand, on the part
of one particular organ or group of organs upon the
nutritive resources of the blood, to result in a propor-
tionate impoverishment of the rest of the organism.
And this is indeed the case. If the muscular system
be persistently and unduly developed, there is an inevit-
able loss to the remaining tissues of the organism unless
the blood-making facilities of the individual be unusu-
ally large. First in the order of impoverishment come
the fatty tissues; there is a gradual decline in quality,
and an eventual complete absorption of the adipose
strata. So far does this absorption sometimes extend
in professional athletes that the face, denuded of its
fatty covering, assumes a positively emaciated appear-
ance, the masseter muscles and zygomatic arches stand-
ing out in direet violation of all plastic rules. Some-
times the abstraction of the nutritive resources of the
general organism is so great that vital organs become
affected by the blood-famine; and it not infrequently
happens that the first warning which the individual has
of his condition is, for example, a violent heemorrhage,
the precursor of impending dissolution. Pulmonary
complaints are indeed among the most frequent causes
of death among gymnasts.

What is true of the lungs applies with equal foree
to the brain. Nothing is more certain than that those
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whose muscular systems have been inordinately devel-
oped are frequently incapable of protracted mental
work ; not because muscle-workers suffer from any car-
dinal brain-defect, but for the reason that the blood-
making facilities of these individuals are incapable of
meeting the combined demands of brain and muscle.

We have heard much of late years respecting the
benefits to be anticipated from what is termed ¢ physical
culture.” DBut, unfortunately, the term itself is mislead-
ing. A good physical constitution is indeed the founda-
tion-stone of a healthy nnderstanding ; and if by “ phys-
ical culture” the functional perfection of the various
component parts of the organism were understood, then
the most exacting physiologist could find no fault. It is
to be regretted, however, that some of those who would
remodel a defective physical constitution seek only in
an inordinate development of the muscular system for a
consummation of their theories. The position of these
enthusiasts is the more regrettable for the reason that
their zeal having given rise to no little harm, society at
large has begun to lose faith in the teachings of scien-
tific hygiene. The excess to which the cultivation of
the muscular system has been carried in the various col-
leges of the country has gone far toward undermining
the faith of some persons in the efficacy of what is
boldly put forward by its advocates as the only true sys-
tem of bedily improvement. The spectacle of a regi-
ment of brawny athletes with brains as efficient as their
muscles would indeed be a wonderful spectacle, But the
truth of the matter, as already intimated, is that there are
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few who have the digestive facilities adequate to the sup-
port of both excessive brain and muscular demands.
Either the brain must give place to the muscle, or the lat-
ter is obliged to concede unduly to the former. In any
event, we have to do with a state of things totally at vari-
ance with the rules dictated by deductions from sound
physiology. The opinion that the muscular system con-
stitutes, as it were, the reservoir of vital forces for the
rest of the organism is not, however, confined exclusively
to non-professional circles, for medical men, whom physi-
ology should have taught differently, seem more or less
imbued with this idea. Thus, in Dr, Weir Mitchell’s well-
known little work ¥ occurs the following in the chapter
on “Rest ”: “ When we put the muscles at absolute rest
we create certain difficulties, because the normal acts of
repeated movement insure a certain rate of nutrition
which brings blood to the active parts, and without
which the cwrrents flow more largely around than
throngh the museles. . . . The lessened blood-supply is a
result of diminished functional movement, and we need
to create a constant demand in the inactive parts. DBut,
besides this, every active muscle is practically ¢ throb-
bing heart, squeezing its vessels empty while in motion,
and relaxing, so as to allow them to fill up anew. . . .
Thus, both for itself and in its relations to the rest
of the body, its activity is functionally of service.”
This is certainly very ingenious language. TUnfortu-
nately, however, for the integrity of the argument, the

¥ 4 Fat and Blood,” by T. Weir Mitchell, M, D., p. 49. Philadelphia:
J. B. Lippincott & Co., 1882,
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conception of each muscle as a “throbbing heart” is
physiologically incorrect. The difference between the
heart and muscles with regard to their respective rela-
tions to the circulation is this: The heart is an organ
containing cavities of comparatively vast extent, filled
with the wvital fluid. Of the blood contained within
these cavities, the heart itself requires but a compara-
tively infinitesimal amount for the purpose of its own
nutrition. How different is the relation of the musecle
toward the vital fluid which it contains! Entering the
muscle by way of the arteries, the blood proceeds to
distribute itself throughout the organ by means of the
capillaries, and returns again to the heart through the
veins. During this journey through the muscle, im-
portant changes have taken place in the constitution of
the vital fluid.

On entering the muscle the blood was red, and
thoroughly oxygenated ; but on leaving the organ it is
dark, loaded with carbonie acid and the débris incident
to the tissue metamorphosis within the muscle. How
great that metamorphosis is, physiology has abundantly
shown. Of the blood contained within the left ventricle
of the heart but an insignificant amount is required, as
we have seen, for the nutritive purposes of the heart it-
gelf, almost the whole quantity being immediately avail-
able for the uses of the general economy. DBut @/l the
arterial blood contained within the muscle is distributed
through the eapillary net of the organ itself, depnved of /é Len
its nutritive qualities, and sent back thrmlgh the veins
in a condition of impoverishment, which renders a con-
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siderable portion of it unfit for service to the rest of the
organism. It is therefore physiologically inconceivable
that the muscles should fulfill functions analogous to the
heart, for the very good reason that the heart is in great
measure a distributer of vital energy, while the muscle,
on the contrary, is an absorber of the vital energies of the
blood contained within its vessels. In an admirable con-
tribution to the physiology of muscular action,* Dr.
Flint says: “Finally, experiments upon the human sub-
ject show that the direct source of muscular power is
to be looked for in the muscular system itself, . . .
The exercise of muscular power immediately involves
the destruction of a certain amount of muscular sub-
stance, of which the nitrogen excreted is a measure. . . .
Indirectly, nitrogenized food is a source of power, as,
by its assimilation by the muscular tissue, it repairs the
waste and develops the capacity for work ; but food is
not directly converted into force in the living body, nor
15 it a source of muscular power, except that it maintains
the muscular system in a proper condition for work. . . . In
ordinary daily muscular work, which may be continued
indefinitely, except as it is restricted by the conditions
of nutrition and the limits of age, the loss of muscular
substance produced by work is balanced by the assimila-
tion of alimentary matters. . . . A condition of the exist-
ence of the muscular tissue, however, is that it can not
be absolutely stationary, and that dissimelation must go
on to @ certain extent, even if no work be done.” In this

* “The Sources of Muscular Power,” by Austin Flint, Jr., M. D. New
York: D. Appleton & Co., 1878, p. 97.
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last clause is embodied the idea from which I desire
to draw conclusions of practical weight. It has for some
time been the fashion in France as well as in this
country to lay stress upon certain specific manifestations
of the muscular system as an item of importance in the
treatment of nervous disorders. As at first employed, the
system of “ massage ”’ proved itself valuable in the treat-
ment of certain defective systemic disorders, as well as
in cases involving directly or indirectly more or less
impairment of the motor apparatus. From a legitimate
use, however, the practice of manipulating the muscles
has degenerated into a therapeutic *hobby,” so that at
the present time the offices of the * masseur” or “mass-
euse” have been brought into requisition in every spe-
cies of disorder from headache to prolapsus uteri. In
cases of defective brain nutrition it has also been em-
ployed to a large extent in some quarters, as if over-nu-
trition of a muscular fiber could in any way heip an al-
ready impoverished brain-cell; or as if diverting the in-
sufficient blood-supply in a feeble subject from an inade-
quately nourished brain to the muscles could in any way
enhance the available vital units of the central nervous
system! I do not, however, wish to intimate that in
some cases, owing to circulatory or other insufficiencies,
the amount of blood in the brain may not be abnormal
and require special therapeutic attention. What I wish
to protest against is the assumption that the particular
development of the muscles can cure a defectively nour-
ished brain any more than an illegitimate diversion of
the vital ﬂll,'laid to the nervous centers can conduce to the
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benefit of the muscular system. The assumption that a
diversion of energy from an organ will conduce to the
formation of tissue in that same organ is at direct vari-
ance with all that we know of the correlation of forces.
Moreover, the results of practical experience are directly
at variance with such an unphilosophical hypothesis.
Some of the worst cases of brain exhaustion which have
ever come under my observation were among those in
whom the muscular system was artificially developed to
a degree totally out of harmony with the ecapacity of
the assimilating apparatus. I have frequently remarked
that such individuals are remarkably small at the waist,
while the chest capacity may be good, or even above
the average. This combination of large burning”
power with inadequate facilities for the preparation of
“ fuel” constitutes an unfortunate equipment on the part
of the individual for maintaining his physiological in-
tegrity in the face of the attrition which the external
world is constantly exercising against living organisms.
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INDUCTIVE AND DEDUCTIVE CONSIDERATIONS ON THE RE-
LATION OF CERTAIN EINDS OF FOOD TO THE EVOLUTION
OF MENTAL PHENOMENA.

Tuere is one great principle of animal life which,
if properly understood, will prove of invaluable assist-
ance in dealing with defective brain nutrition—I refer
to the specific chemical relationship existing between
the components of certain tissnes of the organism on
the one hand, and particular kinds of food on the other.

We have already seen that direct investigation has
proven that mental work involves the consumption of
both the nitrates and phosphates.* Moreover, these
facts are in harmony with analyses of the constituents
of the brain itself, so far as such have been attempted.
One investigator has shown that the amount of phos-
phorus contained in the brain is greatest among those
of active intellect, and that it increases in amount with
the growth of the individual, attaining the maximum
quantity at the period of adult life. In the aged the
quantity is considerably reduced. Again it has been
found by some that the amount of phosphorus contained

* Vide * Preliminary Considerations.”
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in the brains of idiots is much below the normal. These
are certainly significant facts, and well worthy the care-
ful consideration of those who still persist in question-
ing the ample statistics bearing upon the important
v6le played by the phosphates in cerebral physiology.
It must, however, be confessed that the more intimate
chemical changes in the active brain are still far beyond
the reach of modern methods of investigation. There
exists, indeed, no satisfactory analysis of the complicated
chemical bodies which compose the brain; and, where
elaborate tables of the cerebral constituents have been
prepared, very little faith can be placed in the formulee,
as they represent, no doubt, in many instances, nothing
more than mixtures.

When, however, the great complication of the sub-
ject is considered, the wonder is that we know anything
at all of brain metamorphosis.

But, in addition to the part played by the phosphates,
experience teaches that to nitrogen must be assigned a
prominent place in the regimen of the brain-worker.
Where mental courage, tenacity of purpose, and con-
centrated energy are required, the introduction of large
quantities of fibrin and albumen into the system pro-
duces the most marvelous results. Thus, flesh - eating
nations have ever been more aggressive than those peo-
ples whose diet is largely or exclusively vegetable. The
effeminate rice-eaters of India and China have again and
again yielded to the superior moral courage of an infinite-
ly smaller number of meat-eating Englishmen. Nor are
we obliged to seek alone among modern nations for in-
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stances of the moral courage inspired by a meat diet.
Thus, the ancient Spartans placed particular stress upon
a flesh diet as a means of stimulating intellectual cour-
age. One of the most striking examples of the restless
and dauntless spirit engendered by the consumption of
animal food is afforded by the aborigines of North
America, who, previous to the introduction of agricul-
tural pursuits among them, lived almost exclusively
upon the flesh of animals killed in the chase. These
Indians, during the early days of the colonies, not only
made war with singular skill and bravery, but were
also noted for their passionate eloquence and heroic
fortitude in adversity. How totally different from these
Indians are the present wretched natives of Peru and
Mexico! But by far the most wonderful instance of the
intellectual vigor of flesh-eating men is the unbroken
triumph of the Anglo-Saxon race. Reared on an island
of comparatively slight extent, these carnivorous men
have gone forth and extended their empire throughout
the world.

A most striking exemplification of the peculiar
mental vigor of flesh-eaters is afforded by the life of
Warren Hastings, the true founder of the English Em-
pire in Hindostan. Born poor, without influence, and
with nothing to commend him to the favor of others
but his own dauntless resolution, this man was placed,
while yet but a mere youth, in a subordinate position,
on a miserable salary, in the midst of the countless mill-
ions of India, whose sole ambition was the extermination
of himself and the handful of English who composed
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the insignificant settlements of the East India Company.
Could more unpromising conditions be conceived of for
the manufacture a hero? And yet, from out the depths
of these unpromising surroundings, Hastings rose through
the sheer momentum of a powerful understanding.
The physical power —the mere superiority of brute-
force and numbers—was all on the side of his opponents.
Nor was low cunning—that refuge of weak brains—
absent among the opposing forces. Treachery, lies,
avarice, were the inevitable accompaniments of the
greatest and smallest transactions. But all the forces
of darkness were alike unavailing against the mental
mechanism of this one man, whose lion-like qualities
sufficed, with the assistance of a handful of flesh-feeding
followers, to make himself master of millions of rice-
eaters!

The only occasion when this race of nitrogen con-
sumers has suffered a check in the contest for empire has
been when brought face to face in confliet with its own
flesh and blood. The defection of the American colo-
nies, as well as the war of 1812, are examples of the
great flesh-consuming race of modern times pitted
against itself. The world knows the result. In spite,
however, of the fact that the Anglo-Saxons have be-
come divided as far as government is concerned, the
game mental traits which made Hastings master of
India are still present to a great extent among the pres-
ent inhabitants of New England and the Northwest.
There is something in the physiognomy of an American
which betokens not only acuteness, but a capacity for
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dogged resistance—a mental fearlessness which knows
no obstacles but dissolution. It is this mental courage
which makes the American eminently a man of affairs,
and, in spite of the phenomenal afflux of foreigners to
these shores, lends a specific stamp to the civilization of
the republic. What would have been the fate of the
heterogeneous elements of this country without the
leavening influence of the descendants of the flesh-con-
sumers of England it is very difficult to say. Certain
it is, however, that the various races of men, ingrafted
into the original branches of the republic, have assumed
the qualities of the mother-stem with a rapidity border-
ing on the marvelous. The first generation of emigrants
may seek to perpetuate the langumages and customs of
their native land, but the second generation has assumed
the specific habits and modes of thought of the adopted
country. There is something contagions in what is
termed the “ American” political system—a condition
of things originally brought about by the extreme in-
dividualism of the Anglo-Saxon mind. This “individ-
ualism ” is opposed to the tyranny of the few and the
many alike. IHence communism and absolutism are
equally foreign to the Anglo-Saxon character. To be
dictated to by the mob is as preposterous from his stand-
point as to bend the knee before the throne of a feudal
lord. This love of independence of the Anglo-Saxon
race has been traced to all kinds of sources by political
economists ; but to the physiologist the question is com-
paratively simple. Take away the roast beef and mut-
ton from England and her colonies to-day, and but a
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generation or two hence we should see the flame of
liberty flickering, or perhaps even totally extinguished.

I once had oceasion to witness the demoralizing
effect upon the intellectual faculties produced by the
almost total withdrawal of flesh from the dietary of a
number of English school-boys. These lads, who had
always been active, healthy, and intelligent, were sent
to a continental boarding-school in the province of
Wiirtemberg. On their arrival, and for some time
afterward, the grade of food provided was comparatively
good, consisting of vegetables and meat. During this
time the lads remained active, plaﬁﬁg at foot-ball and
performing their intellectual tasks well, and evincing
every sign of mental vigor. By degrees, however, the
head of the institution, an unscrupulous individual, de-
creased the amount of meat provided to such an extent
that, as one of the inmates said afterward, “it seemed as
if dinner, breakfast, and supper consisted of nothing
but turnips, potatoes, and cabbage.” Under this 7égime
the health of the English lads showed a progressive de-
cline—the deterioration in energy being especially evi-
dent in the reduced capacity for mental labor. They
became listless, stupid, and so far dejected that the
ordinary every-day exercises of the schoolroom were
looked forward to with positive dread. A more strik-
ing example of the deleterious effects exercised upon the
capacity for brain-work by a withdrawal of flesh from
the dietary has rarely come under by observation.

Nitrogen is indeed the great chemical prerequisite
for the maintenance of energy of the most diverse
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character. Tts co-operation is as necessary to the con-
traction of the voluntary muscle or the evolution of
mental phenomena as to the explosion of nitro-glycerin
or gunpowder.

In the foregoing remarks concerning the importance
of nitrogen to the cerebral economy of brain-workers 1
have relied solely on the results of experience, and for
this reason : that, as Hermann * confesses, it is impossible,
in the present state of physiological science, to found a
system of dietetics based solely on our yet very imperfect
knowledge of tissue metamorphosis. Nevertheless, in
the face of the theoretic difficulties of the case, I have
seen no reason why we should not appeal to such em-
pirical data as society at large affords. This indeed is
nothing more than an appropriation of such experi-
mental results as are afforded by life itself; and, until
physiology has done more for us, we must content our-
selves to a great degree with purely empirical data.}

Before coneluding this general discussion, I can not
abstain from offering a few words of suggestion with re-
gard to the proper employment of wheat as an article of
food. It is scarcely necessary to insist upon the great
importance of this cereal as an article of food for brain-
workers ; that indeed would be to reaffirm what is already
abundantly demonstrated. What I wish to draw atten-

* 4 Grundriss der Physiologie des Menschens,” von Dr. L. Hermann,
Dritte Auflage, Berlin, 1870, p. 182.

t It is interesting to note, however, that the conclusions arrived at, from
purely sociological considerations, relative to the value of the various com-
binations of nitrogen and phosphorus as food for brain-workers are con-
firmed, so far as they go, by the results of urinal analysis, (FVide the
experiments of Hammond and others in this direction.)



202 PRINCIPLES OF TREATMENT.

tion to, however, is that which can not fail to be re-
garded as an improper preparation of this grain; I
refer to the process of bolting, by which the kernel is
deprived of a large percentage of its nutrient con-
stituents.

In order to understand the truth of the foregoing, it
must be remembered that a kernel of wheat is composed
of (1) an external layer, principally composed of ni-
trates, (2) an internal portion, composed of carbonates
or heat and fat producers, and (3) a chip or germ contain-
ing the phosphates, which are so important a constituent
of brain and nerve tissue. I do not wish to imply by
this that an actual mathematical subdivision of the ele-
ments is represented by the stratification above indicated.
Thus, the phosphate of lime, which is so important a con-
stituent of the bones, is found in conjunction with the
nitrates in the external coat, whereas the soluble phos-
phates, so necessary to the brain, are found in the germ.
‘While, however, an absolutely correct subdivision of the
elements according to the strata of the kernel is impos-
sible, it is sufficiently clear that these natural boundaries of
the grain serve to exhibit in great measure the nutritive
importance of the different zones of the latter. This is
particularly true of the external layer and germ which
contain those elements of most importance to brain nu-
trition.

Now, in the process of bolting, a large portion of the
phosphates and nitrates is lost. To understand this per-
fectly, it must be borne in mind that gluten, which is the
principal nitrogenous element in wheat, is tenacious,
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whereas the starch, the carbonaceous element, is « globu-
lar” and crumbly. The practical result of this is that, in
the process of grinding, the glutinous stratum is sepa-
rated in flakes, and is consequently sifted out. The
flour is thus almost entirely bereft of its muscle- and
brain-making materials, consisting in the main of starch.

As to the outer stratum, which contains a large por-
tion of the muscle-making portion of the grain, it is
easily separated from the starch below by the process of
grinding, and a large portion of it is lost with the bran,

A similar fate awaits the germ which contains the
soluble phosphates—so important to brain nutrition. The
molecules of this portion of the wheat being tenacious, a
large part is lost with the bran.

It is perfectly evident, then, that, in employing white,
superfine flour, the most important elements of the wheat
are lost. Those who doubt this simply refuse to believe
that which is capable of conclusive scientific demonstra-
tion.

Besides the above facts, which are sufficiently con-
vineing to all but the dogmatically skeptical, it is a mat-
ter of history that those nations which have subsisted
upon whole wheat are both intellectually and physically
stronger than such as have lived upon white flour.
Thus it is narrated that the Roman soldier’s sole article
of diet during long campaigns was whole wheat, which
he carried with him and chewed as opportunity af-
forded.

The relative difference in available physical and men-
tal strength existing between those who live entirely
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on whole wheat and those who consume white flour is
as great as that between meat-eaters and those who live
on vegetables alone.

The best dietary for brain-workers, then, both physio-
logically and empirically speaking, is one the salient
features of which are meat on the one hand, and un-
bolted cereals on the other. As a matter of course, other
kinds of food should be added to suit the season, indi-
vidual idiosynerasy, and certain specific requirements
of the organism as a whole.

The above applies with especial force to milk, which
is an exceedingly valuable adjunct where it can be di-
gested.

A diet of eggs, milk, cereals (whole), and beef-tea
is valuable in many cases of cerebral exhaustion.

Where the milk is not easily digested, is should be
given frequently in small quantities.

Of late years various extracts of whole cereals have
been introduced, and some of these, when properly pre-
pared, possess undoubted efficacy in the treatment of
cerebral exhaustion. Some of these preparations have
been peptonized—an excellent thing where it is desired
to aid an enfeebled digestion.

Besides the preparations of reliable manufacturers,
there has been introduced upon the market, throngh the
aid of the public prints, a mass of fraudulent eoncoetions,
which, while putting forth elaborate claims to physio-
logical excellence, are in reality the very abomination of
all quackery. Such usurpation of science has greatly
tended to shake professional confidence in the efficacy
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Braiy exhaustion being that condition in which the
cerebral cell is no longer able to hoard up the necessary
amount of explosive energy—a state of things in which
the mechanism of supply has become more or less de-
fective—the problem presented for solution is how best
to bring the supply of brain energy up to the normal
standard. The prime requisite for the accomplishment
of this end is to decrease for a time the expenditure of
cerebral foree to a minimum, and thereby render a gradu-
al accumulation of brain energy possible.

By prolonged sleep it is possible for the ganglia to
hoard up, in spite of the defective mechanism of supply,
an amount of energy proportionate to the temporarily
reduced output of brain-force. Thus by slow degrees
the proper correlation between integration and disinte-
gration may be re-established. It is useless, however,
to hope for such a fortunate result at once, as, when the
morbid nutritive conditions have once become estab-
lished, nothing short of prolonged rest can by any possi-
bility result in the re-establishment of the normal nu-
tritive processes of the cell economy.
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The various questions involved in the treatment of
sleeplessness and allied morbid accompaniments of cere-
bral exhaustion have been discussed at length in a mono-
graph of recent date.* To enter, therefore, into an
extended discussion of the subject on the present ocea-
sion is not my intention ; but instead I shall only present
a brief sketch of the principles of the method by which
I seek to fulfill what seem to me the three great requi-
sites in the treatment of this class of cases, namely, (1)
cerebral rest, (2) increased general and cerebral nutri-
tion, (3) elimination of psychical irritation.

The patient is secluded in a darkened room from
ten to fifteen hours at a time, according to the amount
of sleep which it is desired shall be had during the
twenty-four hours.

The amount of sleep is progressively increased by
habit, moderate medication, and hydrotherapy; but
no attempt is made to suddenly increase the duration
of the period of unconsciousness by the reckless employ-
ment of sedatives.

When the patient awakes, which is usually the case
two or even three times during the hours set apart for
rest, nourishment is administered, but always in a fluid
and easily digested form. Where difficulty is experi-
enced in again falling asleep, resort is had in the begin-
ing to limited medication. The few hours of wakeful-
ness are devoted to some form of amusement, reading,
writing, and even the mildest forms of mental concen-

* ¢ Brain Rest,” by J. Leonard Corning, M. D. New York: G. P. Put-
nam's Song, 1883,
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tration, are absolutely prohibited. This, in brief, is the
method from which I have already seen most happy
results, and from the employment of which I hope and
believe much good will in future be derived.

It is hardly necessary to say that the problem of
brain rest is essentially different and presents many
more difficulties than spinal rest. To give repose to the
motor-cells of the cord is a comparatively easy prob-
lem, and one which only exacts a permanent fixation
of the motor apparatus for its solution, the conscious-
ness or unconsciousness of the individual being only a
matter of secondary importance. Rest, however, for
those cells the function of which is the evolution of
mind can only be obtained by a prolonged period of
absolute unconsciousness ; and this, as a matter of course,
is not to be obtained merely for the asking, but will
tax the resources, tact, and skill of the physician to the
utmost.

Familiarity in dealing with this class of functional
disorders, coupled with perseverance and skillful utiliza-
tion of the principle of habit, will, however, usually
overcome all obstacles.

Physiological Brain Rest and the Prevention of In-
sanity.

The most potent means of preventing the onset of
mental trouble consists in preserving the function of
sleep in a perfectly normal condition. That almost all
forms of insanity begin with derangement of sleep has
been referred to by most writers on mental disorders.
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But that the great feature in the prophylaxis of insanity
consists in preserving the function of sleep in a condi-
tion of physiological integrity has not been so clearly
apprehended. I have sought to exhibit this aspect of
the question in various publications which have ap-
peared from time to time during the last few years.

In a systematic work on insanity, recently published,
Dr. Hammond * has assigned due importance to the
relation of sleep to mental disorders, devoting a large
section to the consideration of various physiological
questions involved. Of this work of Dr. Hammond it
may truly be said that it is a permanent econtribution
to psychological medicine.
~ Derangement in the function of sleep is an infallible
sign that the proper relation between the waste and re-
pair of brain-tissue no longer exists; and that, unless
the undue expenditure of brain-force be made to cease,
cerebral bankruptey is impending.

By sleep we promote a storing of brain-force, and
are thus able to provide against all ordinary demands
upon the resources of the thinking mechanism.

Worry, disappointment, and excessive mental work
exercise their prejudicial effects upon the brain chiefly
through the quality which they possess of interfering
with sleep.

Could we but be sure of enjoying ten hours of per-
fect physiological sleep every twenty-four hours, there
would be indeed few intellectual storms of sufficient po-

*# #A Treatise on Imsanity,” by William A. Hammond, M. D. New
York: D. Appleton & Co., 1883,
14
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tency to cause shipwreck of the mind. But just here lies
the difficulty: it is impossible to impose burdens upon
the intellectual and mental faculties beyond a certain
point without seriously interfering with that rhythmical
unconsciousness which is the indispensable requisite to
the proper repair of those higher centers concerned in
the processes of intellection.

Since, however, the burdens of worry are at all
times liable to assume inordinate proportions, it is abso-
lutely incumbent upon those who would preserve their
mental faculties in a condition of health to see to it that
the mind is periodically relieved from the ever accumu-
lating load of responsibility.

Relaxation before sleeping should be the great watch-
word of the brain-worker and the man of worry.

The Teutonic race nnderstands intuitively the impor-
tance of relaxation; but the Anglo-Saxon requires to be
taught the physiological significance of amusement.

Moreover, the Geerman so arranges his hours of amuse-
ment that he can enjoy the same and yet retire to rest
at a seasonable hour. A very large number of German
theatres, operas, and other places of amusement begin at
seven o’clock in the evening, and the details of the pro-
gramme are usually fulfilled by ten or half-past ten
o’clock.

In England and America, on the contrary, the places
of amusement open and close at so unseasonable an hour
that over half the night is spent ere the audience can re-
tire to rest.

From this faulty arrangement it transpires that the
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very portion of the community which requires relaxation
most can only enjoy it at the expense of an undue sac-
rifice of sleep.

Under such cireumstances the good effects accruing
from the .diversion of the thoughts from worry are
more than counterbalanced by the loss of sleep. The
form of amusement best adapted to the exigencies of
brain - workers is that which, while diverting the
thoughts from worry and responsibility previous to the
hour for retiring, does not interfere with the proper du-
ration of the sleeping period.

In closing these very general observations, I can not
help entering a protest against that inordinate gourman-
dizing with which many otherwise intelligent persons
think it necessary to crown almost every form of even-
ing amusement. There is hardly anything which inter-
feres to a greater degree with the repose of the higher
centers than this excessive overloading of the digestive
organs previous to sleeping. When the intimate rela-
tion existing between the brain on the one hand and
the stomach on the other, as abundantly demonstrated by
physiology, is borne in mind, the truth of the foregoing
observations will sufficiently appear.
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MEDICATION.*

Tae remedies required in the treatment of cerebral
exhaustion are comprised under three prineipal headings,
viz. : 1. Such as are required for the purpose of reduc-
ing the insomnia, which is an almost invariable accompa-
niment of the disorder. 2. Such as exert a specific
tonic influence npon the brain itself. 3. Such as may
incidentally be required for the regulation of the gen-
eral functions of the economy.

Among the more prominent remedies to which resort
must be had in the treatment of insomnia in many in-
stances are the bromides of potassium, sodium, and am-
monium. These salts should usually be given during the
day, and their effects may be supplemented at night by
hydrotherapy, frictions, or, when these fail, by as small a
dose of chloral or hyoseyamus as will produce the neces-
sary physiological effect. =~ Where there is great de-
pression, consequent upon the administration of the bro-
mides, Mariani’s eoca wine or extract may be substituted.

* The above notes on medication are by no means intended to be ex-
haustive, but are only designed to suggest the principles which are to be
observed when treating this class of cases. The treatment of sleeplessness
has received more exhaustive attention elsewhere. Op. cit.
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A great point of difference between the physiological
effects of the bromides and those of coca consists in this:
that the bromides are liable, when given in considerable
doses, to cause extreme mental depression, whereas coca
possesses the tranquillizing qualities of the bromides
without the depressing effects which constitute such a
disagreeable collateral effect of the latter.

Where there is considerable secondary cardiac trouble,
digitalis should be given. Electricity and hydrothera-
peutics are very important agents in the treatment of
insomnia, and they should invariably be given an ex-
haustive trial before resort is had to any description of
sedatives.

Especial care should be exercised to avoid abuse of
the bromides—agents the enormous consumption of
which has become apparently far more a matter of fash-
ion than of necessity—where obstinate sleeplessness exists.

The main principle to be sought after in treating
sleeplessness is the progressive tranquillization of the
brain as the day draws to a close; so that, on the super-
vention of darkness, the physiological bias toward sleep
makes itself sufficiently felt to render unconsciousness
possible. Habit will do much, when combined with ra-
tional treatment, in such cases.

Where there is marked tendency toward depression,
not only should the bromides be withheld and the ex-
tract of coca * given instead, but especial care should be

* (Coca is the remedy par ercellence against worry. Besides exercising
an invigorating effect upon the cerebral centers, it imparts an indescribable
sensation of satisfaction. The drug must, however, be pure.
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exercised to keep the bowels open. The relation exist-
ing between obstinate constipation and mental depres-
sion is of the most intimate character, though difficult
to account for physiologically. The above facts have,
however, been but too frequently ignored in treatment,
although Hammond and others have called attention to
their practical importance.

Particular attention should be paid to proper exer-
cise in these cases; but the latter should be of a semi-
passive variety. Horseback riding may be undertaken
by some of these patients with advantage. There are
others, however, for whom this form of exercise proves
too violent. Whatever the form of exercise preseribed,
it ghould not be persevered in too long, as the already
exhausted nervous centers are liable to suffer additional
impoverishment where their energies are called into

requisition for protracted periods.

- Among those remedies which exert a stimulating
effect upon the nervous centers are caffeine, cannabis
Indica, and coca. These remedies constitute a perfect
treasure-house in themselves, but it is absolutely im-
possible to lay down any infallible rules regarding the
dose, as this is a factor dependent not only upon indi-
vidual idiosynerasy, but also upon the gravity of the
gymptoms in each case.

Dr. G. M. Beard * expresses the hope that Duboisia
may prove of service in the treatment of functional
brain troubles ; but, judging by what has already
been experimentally ascertained respecting the effects

* Op. cit., p. 152
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of this remedy, I am inclined to be skeptical on this
point.

My own experience with the remedy in question is,
however, too limited to admit of the expression of a
positive opinion upon its applicability in these cases.

Piscidia erythring (Jamaica dogwood) may be
given with advantage in those cases where there are
severe pains at the vertex or in the oceipital and supe-
rior cervical regions.

The preparation which I have used is the fluid ex-
tract. I usually begin with forty minims, and increase
the dose as required. Then, as in the case of all seda-
tives, there are absolutely no arbitrary rules with regard
to the size of the dose which may be required.

The hypnotic effects of dogwood have been somewhat
overestimated, but it is an excellent anodyne in many
instances where opium and its preparations can not be
endured.

Arsenie is a remedy to which great efficacy has been
aseribed in various functional disorders, and it may be
given in cerebral exhaustion, especially where the cir-
cumseribed tonic spasms sometimes observed in these
cases are present. Strychnia, on the contrary, is abso-
lutely to be avoided under the above circumstances,
but may be given where there are no symptoms point-
ing to abnormal excitability of the cord.

‘We have previously referred to the secondary cardiae
palpitations often accompanying cerebral exhaustion.
These morbid phenomena are of importance, as their
continuance tends to aggravate any hyperemia of the
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brain which may exist. They should be combated in
a twofold manner. First, efforts should be directed to
the removal of the congestive cerebral symptoms, as it
will be found that this abnormal activity of the heart
is entirely dependent upon the irritated condition of
the ganglia, particularly as induced by the abnormal
afflux of blood. When the condition of cerebral con-
gestion has been allayed, the heart resumes its normal
action. Dr. Lyman* has remarked that when the
heart’s action becomes feeble, during the administration
of an angsthetic (chloroform), it may be increased in
strength and frequency by raising the limbs of the pa-
tient so as to cause an increased flow of blood to the
brain. Inversely, I have found that if the amount of
blood circulating in the brain be diminished, either by
compression of the carotids or by means of Junod’s appa-
ratus, the frequency and fullness of the pulse are dimin-
ished. |

These facts are conclusive, and serve to establish the
pathological sequence of the cardiac phenomena in cere-
bral exhaustion beyond a doubt.

The hypersemic symptoms should be allayed by
warm baths and by the local application of ice to the
head, and by the administration of the bromides—pre-
ferably of the sodium salt.

At the same time digitalis may be given, as already
recommended.

¥ On the relation of the guantity of intra-cranial blood to the action of
the heart and respiration, vide an admirable paper by Dr. Edward L.
Holmes, “ Transactions of the Illinois State Medical Society,” p. 81, 1868,
quoted by Dr, Lyman in his work on * Ansstheties,” p. 51. 1 Op. cit.
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Ergot is another valuable remedy, but, to be effect-
ive, must be given in considerable doses. I usually
give the fluid extract (Squibb’s) in doses of Zss. three
times a day. In some cases, where the degree of irrita-
bility is great, it is sometimes advisable to increase the
dose to 3 j. or more.

Those who have had any experience in asylum
practice are well aware of the potency of ergot in recur-
rent maniacal conditions, as well as in certain cases of
epileptic mania. A combination of ergot with the
bromides is often excellent where there is a tendency
to exaltation and extreme mental irritability. Conium
is of great use in those forms of insomnia accompanied
by great restlessness. I usually employ Squibb’s fluid
extract, which appears to be somewhat more reliable
than most preparations. It is well to begin with doses
of ten minims, repeating the same as occasion requires.

The susceptibility of patients to the influence of this
drug varies greatly; and it is therefore well to employ
caution, especially when exhibiting the remedy for the
first time.

The essential service which ansesthetics, when moder-
ately employed, are capable of rendering in the treat-
ment of obstinate insomnia, though partially * discerned,
has never been thoroughly appreciated.

* In an admirable paper entitled “ Experimentelle und klinische Unter-
suchungen iiber die Epilepsie,” published in the * Archiv fur Psychiatrie
und Nervenkrankheiten,” Berlin, 1883, Dr, Unverricht has drawn attention
to the efficacy of inhalations of ether in allaying the spasms of epilepsy.
His remarks concerning the influence of anwsthetics upon the cortical gan-
glia are excellent; and I can corroborate most of his statements in this
regard.
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There are numerous cases of chronic sleeplessness
associated with symptoms of cerebral exhaustion, ex-
treme irritability, and impairment of the digestive func-
tions where the exhibition of remedies per orem will be
found to cause great gastric disturbance, or indeed to
be actually impracticable. This is particularly true of
such remedies as the bromides, and the same applies to
chloral.

Where such unfavorable conditions exist, medication
by means of inhalation will be found to constitute a
valuable expedient.

Thus the inhalation of the vapor of two or three
drops of the nitrite of amyl, deposited upon a handker-
chief before retiring, will be found particularly effica-
cious where there is cerebral angemia resulting either
from general angmia or from local vaso-motor disturb-
ances.*

On the other hand, where there is marked tendency
to congestion, the inhalation of a few drops of chloro-
form, placed upon a pledget of cotton, will often be suthi-
cient to cause the primary drowsiness which is the im-
mediate precursor of sleep.

Where, however, the sleeplessness has been of long
duration, and hallucinations have begun to make their
appearance, it will be found desirable to precede the
inhalation of the ansesthetic by a minute hypodermic
injection of morphia; two or three minims are enough.

# For valuable observations on the physiologieal and therapeutic effects
of amylum nitrosum, vide  Artificial Anwsthesia and Anwsthetics,” by
Henry M. Lyman, M. D. New York, 1881.
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By resort to this simple expedient, the effects of the
angesthetic will be found to be greatly enhanced.

Kappeler has denied that opiates enhance the physio-
logical effects of chloroform; but I have had abundant
opportunity to prove to my entire satisfaction that such
is indeed the case. In reviewing the literature of the
subject, I find, moreover, that such excellent observers
as Pitha* and Uterhart t are of the same opinion. The
experimental researches of Claude Bernard and his pu-
pils are also corroborative. §

There is little doubt that the insanity which is pre-
ceded by that obstinate form of insomnia, which usually
resists enormous doses of sedatives might frequently
be prevented if ansesthetics were scientifically employed
in moderate quantities.

In order to obtain the soporific effects from the use
of such ansesthetics as the bromide of ethyl, chloroform,
or the nitrite of amyl, it is by no means necessary to satu-
rate the system, as in the induction of profound anges-
thesia. When properly combined with small doses of opi-
ates or other sedative substances, the inhalation of an
insignificant amount is quite sufficient to produce well-
marked soporific phenomena, and nature can be relied
upon to do the rest.

It is hardly necessary, however, to intimate that
angesthetics should only be employed as a last resort, and
after careful trial of every other method of treatment.

* % Wiener Wochenschrift,” 26 and 26, 1861.
+ “ Berliner klinische Wochenschrift,” 32, 1868.
1 “ Lecons sur les anmsthésiques.” Paris, 1875,
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The utility of the administration of the phosphates in
functional insufficiency has been doubted by excellent
clinicians, but, as I believe, on insufficient evidence.

For my own part, I am inclined to ascribe impor-
tance to these agents in exhaustion of the psychical cen-
ters, especially when given, as they naturally occur, in
whole cereals.

The importance of phosphatic combinations to cere-
bral economies has doubtless been overestimated ; but to
admit this is one thing, and to entirely ignore the results
of physiological research and chemical analysis is an-
other.

One fact is absolutely incontestable, namely: that
those individuals who have been bred exclusively upon
unrefined (whole) cereals possess more rugged constitu-
tions and greater capacity for museular and intellectual
work than those whose chief support has consisted al-
most entirely of white flour or its chemical equivalent.
Granting the truth of the above proposition, it is cer-
tainly reasonable to infer that, where there is nutritive
impoverishment, the addition of the phosphates (in
the form of whole cereals) may serve as a compensatory
physiological factor.

In closing these brief notes on medication, I can not
refrain from reiterating my conviction that powerful
sedatives are only to be resorted to when other meas-
ures have proven insufficient.

It is indeed not an uncommon fact for me to find
that patients, previous to coming under my care, have been
absolutely deluged with almost every species of tonic and
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sedative. Nor, on the other hand, is it at all a rare oc-
currence to witness such patients entirely restored to
mental health with little or no resort to any other reme-
dies than prolonged cerebral rest, cessation of worry, and
a high degree of feeding. Such a system of brain rest
is a matter which will tax both the patience and tact of
the physician to a considerable degree.

It is only, however, through the intermediation of
prolonged sleep that an opportunity is afforded the ex-
hausted psychical centers to become again rejuvenated.

Considering how much we already know concerning
the importance of sleep to the integrity of the mental
mechanism, it is matter for astonishment that so little
therapeutic application has been made of this great
physiological principle.

Rest has been extensively employed in the treatment
of a very large number of medical and surgical affec-
tions, and of late years Dr. Weir Mitchell has employed
rest in conjunction with various disorders of the spinal

cord with astonishing success.
My own efforts for a considerable length of time

have been directed toward rendering cerebral rest avail-
able in the treatment of functional brain disorders, and
also in those graver forms of mental derangement—mania,
epileptic insanity, and general paralysis of the insare.

From such results as I have already attained I can not
repress the conviction that this is a pathway in therapeu-
ties from which much may be anticipated in the treat-
ment of a very large group of mental disorders.
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ELECTRIZATION OF THE SYMPATHETIC NERVE, WITH SIMUL-
TANEOUS BILATERAL COMPRESSION OF THE CAROTIDS.

Locarn galvanization of the head is an excellent col-
lateral expedient in many of these cases. It has never
been my good fortune, however, to have achieved those
incredible results which have been ascribed to it when
thus applied by some writers. General faradization,®
on the contrary, is a therapeutic measure from which
much may be anticipated in cases of exhaustion of
brain power. A form of electrical application—which,
however, transcends all others in efficacy, especially
where there is present any considerable cerebral con-
gestion—is the method introduced by myself, the es-
sential feature of which consists in the faradization or
galvanization of the sympathetic nerve with an instru-
ment which at the same time compresses the trunks
of both common ecarotid arteries.t As I believe this
method of compressing the artery and galvanizing the

* Applied as indicated by Drs. Beard and Rockwell in their admirable
work on “ Electro-Therapeutics.”

t “ Electrization of the Sympathetic and Pneumogastric Nerves, with

Simultancous Bilateral Compression of the Carotids,” by J. Leonard Corn-
ing, M. D. “New York Medical Journal,” February 23, 1884.
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gympathetic nerve af the same time constitutes one of
the most powerful means which we possess for treating
disorders.of the sympathetic system, as well as derange-
ments of intra-ganglioniec nutrition, I will give an aec-
count of the instrument devised by myself, with special
reference to this plan of treatment.

The chief features of this instrument are two curved
metallic armatures, to each of the extremities of which
is attached a small sponge electrode. These sponge
electrodes are insulated, by means of hard-rubber plates,
from the metal armatures to which they are secured, by
a simple slide. Moreover, they can be detached, when
it is desired to apply simple compression, without elec-
trization of the nerves. To each of the electrodes is
attached a small conducting-cord. These conducting-
cords unite in one common stem, so that the polarity of
both electrodes is the same. The stem of this conduct-
ing-cord is secured to one of the poles of a galvanic or
faradic battery, as required.

It is possible, by means of a screw, provided with a
detachable key, to place the electrodes at any desired
angle. The object of this device is to enable the opera-
tor to exercise pressure upon the carotids in an oblique
direction, so as to press the latter away from the jugular
vein and in the direction of the spinal column. DBy this
means it is possible to reduce venous pressure fo a mini-
mum, except in those cases where the degree of com-
pression employed is very considerable.

The disengaged extremities of the curved armatures
are attached to a handle. This handle is pierced by an
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Archimedean screw, so arranged that, by simply rotating
a button, the armatures can be extended or approxi-
mated at will. An exceedingly fine adjustment is thus
rendered possible.

Method of employing the Instrument.—The mode of
employing this instrument is exceedingly simple. The
patient is placed upon a bed in a horizontal and semi-
dorsal position, with the head supported by a cushion
beneath the neck in such a manner as to allow the
former to fall slightly backward, while the cervical vert-
ebree are protruded anteriorly. The operator then
takes his position by the bedside, his left side being
turned toward the bed. Then, having with the index-
finger and thumb ascertained, by careful exploration,
the exact position of the arteries, he proceeds, after
accurately adjusting the armatures, to apply the instru-
ment in such wise that the electrodes will press the arte-
ries away from the pneumogastric nerve and jugular
vein in the direction of the spinal column.

The portion of the artery to be selected is sitnated at
about the level of the hyoid bone, or rather somewhat
above that point. Care should be taken to place the
electrodes exactly over the internal carotids. If cau-
tion is not exercised in this particular, the operator is
in danger of expending his entire energies upon the
external branch of the artery.

In applying the instrument, it should be held in the
right hand, the handle of the same forming a perpen-
dicular to the arteries. By pressing the left hand firmly
against the posterior portion of the mneck, the operator
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is enabled to execute any counter-pressure which may
be required, and at the same time to contribute to the
support of the head in the desired position. Compres-
gion should, however, neyer be carried so far as to cause
entire closure of the lgmina of both arteries; such a
procedure may cause convulsions, as the anastomotic
facilities at the circle of Willis are usually inadequate
to compensate for such unwonted circulatory exigencies.
This contingency is, however, not liable to arise, if due
caution be emyloyed.

When the instrument has been properly adjusted,
an assistant applies the disengaged electrode (usually the
positive) over the posterior aspect of the cervical ver-
tebree. All being in readiness, the strength of the ewr-
rent is gradually increased. It is impossible to deter-
mine in advance how many cells may be required,
as this will depend greatly upon the strength of the
battery, and also upon the thickness of the cervical adi-
pose tissue; usually from five to fifteen cells are suffi-
cient. Care should be exercised to avoid dizziness or
syncope; and the strength of the current and degree
of pressure should at all times be regulated with the
utmost nicety. Sudden variations in either of these
factors are to be carefully avoided.

I have not the slightest hesitancy in pronouncing
this mode of treatment, with arterial pressure and simul-
tancous electrization of the sympathetic, as a therapeutic
procedure of the very first importance in a large number
of functional cerebral troubles.

Claude Bernard has demonstrated that division of the
15

._f'[ir"{—-/



2926 PRINCIPLES OF TREATMENT.

sympathetic causes dilatation of the arterioles on the cor-
responding side of the head ; and Nothnagel has shown
that such dilatation also takes place in the cerebral capilla-
ries. On the other hand, direct observation has shown
that, if a continuous galvanic current be passed through
the sympathetie, contraction of the museular coat of the
arterioles takes place, and a condition of comparative
angemia ensues.

Under ordinary circumstances, when electrization
of the sympathetic is practiced, the contraction of the
arterioles which ensues is comparatively feeble, owing to
the high arterial tension.

Now, it is perfectly evident that if this high rate of
arterial tension be reduced in an extensive vascular dis-
trict by the application of compression to the stems of
those arteries which afford the chief supply to such dis-
trict, the contraction of all the arteries included within
the latter must be greatly facilitated.

The degree of contraction obtainable under the above
circumstances will therefore be far greater than that
which it is possible to realize where electrization of
the sympathetic is resorted to without simultaneous com-
pression of the carotids. If, therefore, we would act
in acecordance with the highest physiological possibili-
ties, we should not attempt to galvanize the sympathetic
without at the same time reducing the caliber of the
carotids by a certain amount of compression.

I am happy to state that the above physiological in-
terpretation is entirely borne out by practical experience.
Galvanization of the sympathetic possesses; indeed, far
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more therapeutic efficacy when accompanied by a certain
degree of compression of the carotids than when em-
ployed alone. The truth of this is strikingly exempli
fied in the treatment of the angio-paralytic form of mi-
graine—that form of hemicrania in which, owing to de-
fective arterial tonicity, the brain is considerably con-
gested. In such cases, where galvanization of the sym-
pathetic is employed, the efficacy of this mode of treat-
ment will be found to be enhanced to an astounding de-
gree when combined with arterial compression.

The above is also true of those obstinate cases of in-
somnia, accompanied by marked cerebral congestion,
which are frequently found in those addicted to exces-
sive aleoholic stimulation. The effects obtained by this
method of treatment in such cases is often truly remark-
able.

Where the phenomena of congestion are at all marked
in cerebral exhaustion, this method of electrization of the
sympathetic, employed conjointly with arterial compres-
sion, is invaluable.

I have tried both the faradic and galvanic currents,
but am inclined to give the preference to the latter.
Sometimes I employ the rapidly interrupted galvanie
current, and this, no doubt, is an excellent method of ap-
plication where weak currents are desired and the sub-
ject is not too sensitive.

I think that, without assuming too much, it may
truly be said that electrization of the sympathetic nerve,
combined with simultaneous compression of the carotids,
constitutes a valuable departure in therapeutics.
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“This anonymous work is in the most eomprehensive sense an ethical essay upow
hnman life in connection with the order of nature. We wish we had space to give an
adequate idea of the number and importance of the ?&mﬂn topies that are treated in
the course of the exposition. Many of the larger and more urgent guestions of the
time are taken up, and, while considered in relation to the fandamental principle which
it is the object of the work to develop, they are handled in a way that is full of suggest-
iveness and valuable instruction."— T'e¢ Popular Sciénce Monthly.

“YWa commend it as a learned treatise, as an able and interesting study on a most
diffieult subject."—New York Herald.

¥ The work i3 one of the most thoughtfal, comprehensive, and suggzestive of the
many which of late years have treated of the vexed questions which come within its
scope. Every one who would understand the trend of modern thought should read
it — Chicago Times.

“Tt is a thonghtiul and philosophieal consideration of a preat many important sob.
liecta, from the natural and physical environments of mankind on earth, to the social,
ndustrial, sanitary, and moral questions that are now more and more everywhere
thrusting themselves into prominence. If the reconciliation of the two great forces
of Good and Evil is not here made complete to the understanding of every reader, the
anthor can at least feel that he has come as near the mark as any one—and he has
certainly presented a mass of very interesting facts to the reader, the result of what
must have been a lifetime of active study and thoughtful observation."—Har{ford

% A semi-religious work covering one of the most interesting fields of thought and
observation."—New York Christian Union.

The chief value of the work will be found in its rich and varied suggestiveness,
blazing the line along a hundred pathways of thought in which reflective minds
beginning to grope their way."—FEoston Courier.

“The great range of the theme compelled the author to be relatively brief, and
thia necessity in its turn has obliged him to be conecise and terse, and to carry on the
discussion with a strict attention to its compact and logical presentation. His volume
is divided into six parts, in which are successively treated *The Euhi'lect in History and
Literature, ‘Considerations from Science, *Historical Brevities illustrating Conflict,’
¢ Evil in Relation to the Necessary Conditions of Life,’ and * The Outlook, Social and
Moral! The different questions which these titles est are claborately disenssed
under appropriate heads with a clearness of language and a vigor of thonght which can
not fail deeply to impress the intellizent and thoughtful reader.”—FPhiladelplhia North
American.

“ The author brings us to no Utopia, but he gives us a hopeful and healthy view of
what human life with all its pain and evil may attain, *The higher the erest of the
waves, the deeper are the hollows between,” might be taken from his own words as
the motto of the work which he has given us. He deals with facts and not with fan-
cies, and yet we thank him that, taking life as it is, he inspires us to believe in it anid
to work i%r it, and to make things better than they are. We commend the book to
all who wish to think as well as read."—Pittsburg Telegraph.

“It shows the result of very wide reading and ﬁenemﬂf of intelligent thinki ﬁ
i
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HISTORY OF THE PEOPLE OF THE UNITED STATES,
from the Revolution to the Civil War. By Josy Baca McMasteg,
To be completed in five volumes. Volume I, 8vo, cloth, gilt top,
£2.50.

Score oF THE WoRrE.—In the course of this narrative much is writlen of wars,
conspiracies, and rebellions ; of Presidents, of Congresses, of embassics, of treaties,
of the amlition of political leaders, and of the rise of great partics in the nation.
Yet the history of the people is the chisf theme. At every stage of the splendid
progress which separates the America of Washington and Adams from the Amer-
. dca in which we lve, i has been the author's purpose to describe the dress, the
ocoupations, the amusements, the literary canong of the times ; to nofe the changes
of manners and morals ; to trace the growth of that humane spirit which abol-
ished punishment for debt, and reformed the discipline of prisons and of jails ; to
recount the manifold improvements which, in a thowsand ways, have multiplisd
the conveniences of life and ministered fo the happiness of our race,; to describe the
rise and progress of that long series of mechanical inventions and discoveries which
is now the admiration of the world, and our just pride and boast; to tell how,
under the benign influence of Hberly and peace, there sprang up, in the course of a
single century, ¢ prosperity unparalleled in the annals of human affairs.

“The pledge given by Mr. McMaster, that * the history of the people ehall be
the chief theme,’ is punctilionsly and satisfactorily fulfilled. He carries ount his
promize in a complete, vivid, and ﬂeli%htfu] way. We should add that the liter-
ary execntion of ithe work i3 worthy of the indefatirable indostry and unceasin
vigilance with which the stores of historical material have been accnmulate
weighed, and sifted. The cardinal gualities of style, Iucidity, animation, and
energy, are everywhere present. Seldom, indeed, bas a book, in which matter
of substantial value has been so happily nnited to altractiveness of form, been
offered by an American anthor to his fellow-citizens."—New Fork Sun.

“To reconnt the marvelous progress of the American people, to degcribe
their life, their literature, their occnpations, their amnsements, iz Mr. MeMaster's
object. His theme is an important one, and we congratulate him on hig enceess,
It has rarely been our province to notice a book with go many excellences and
go few defects.” —New York Herald.

** Mr. McMaster at once shows his grasp of the varions themee and his special
E‘I;(pacll; as a historian of the people. " His aim is high, but he hits the mark."—
ew York Journal of Commerce.

“T have had to read a good deal of history in my day, but T find so much
freshness in the way Professor McMaster has treated his eubject that it is quite
like a pew story.""—Philadelphia Press.

“Mr. McMaster's enccess as 8 writer seems to us distinet and decisive. In
the first place he has written a remarkably readable bhistory. Hie style ie clear
and vigorous, if not always condensed. e has the faculty of felicitons com-

rison and contrast in 8 marked degree. Mr. McMaster has produced one of

e moat epirited of histories, a book which will be widely read, and the enter-

taining quality of which is conspicuous beyond that of any work of its kind."—
Boston gazet&a. 9
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ERRORS IN THE USE OF ENGLISH. By the late WiLLiam
B. Hopesox, LL. D., Professor of Political Economy in the University
of Edinburgh, American revised edition. 12mo, cloth, $1.50.

** This posthumons work of Dr. Hodzson deserves a hearty welcome, for it is
sure to do good service for the object it has in view—improved accuracy in the
use of the English language, . . . Perhaps its chief use will be in very distinctly

roving with what wonderful carelessness or incompetency the English language

8 generally written. For the examples of error here brought together are not
picked from ohscure or inferior writings. Among the grammatical ginners whose
trespasses are here recorded appear many of our best-known authors and publi-
cations."— TWhe Academy.

THE ENGLISH GRAMMAR OF WILLIAM COBBETT.
Carefully revised and annotated by AvLrrEp Avres, With Index.
18mo, cloth, extra, §1.00.

- * I know it well, and have read it with great admiration.”"—RICHARD GRANT
HITE.

" Cobbett’'s Grammar is probably the mogst readable rrammar ever written,
For the purposes of self-education it is unrivaled. Persons that stndied grammar
when at school and failed to comprehend its principles—and there are many such
—as well as those that never have studied grammar at all, will find the book
gpecially enited to their needs. Any one of average intellizence that will give it
a carefnl reading will be rewarded with at least a tolerable knowledge of the
subject, as nothing could be more eimple or more lucid than its expositions.”—
From the Preface.

THE ORTHOEPIST : A Pronouncing Manual, containing about
Three Thousand Five Hundred Words, including a Considerable
Number of the Names of Foreign Authors, Artists, ete.. that are
often mispronounced. By ALFRED AYRrEs. 18mo, cloth, extra, $1.00.

* It gives us ‘?Ieaﬂure to eay that we think the author, in the treatment of this
very difficnlt and intricate sabject, English pronunciation, gives proof of not only
an nnuznal degree of orthoépical knowledge, but also, for the moet part, of rare
judgment and taste.” —Josgrua THomAs, LL. D., in Literary World.

THE VERBALIST : A Manual devoted to Brief Dizscussions of the
Right and the Wrong Use of Words, and to some other matters of
Interest to those who would Speak and Write with Propriety, includ-
ing a Treatise on Punctuation. By Arrrep Avmes., 18mo, cloth,
extra, £1.00.

* This is the beet kind of an English grammar. It teaches the right nse of
ounr mother-tongue l%}? giving instances of the wrong use of it, and showing why
they are wrong.”"—The Churchman.

“ Every one can learn something from this volome, and most of us a great
deal.*—Springfield Republican.

New York: D. APPLETON & CO, 1, 8, & 5 Bond Street.
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A GEOGRAPHITAL READER. A Collection of Geographical
Descriptions and Narrations, from the best Writers in English Lit-
erature. Classified and arranged to meet the wants of Geographical
Students, and the higher grades of reading classes. By Jauzs
Jonoxxor, author of * Principles and Practice of Teaching.” 12mo,
cloth, £1.25.

“ Mr. Johonnot has made a good book, which, if judiciously nsed, will stop
the immense waste of time now spent in most schools in the study of geography
to little purpoge. The volume has a lﬁond number of appru!]riam illustrations,
and is printed and bound in almost fanltless style and taste.”—Nualional Journael
of Education,

It is original and unique in conception and execution. It is varied in style,
and treats of every variety of geographical topic. It supplements the geograph-
ical text-books, and, by giving additional interest to the study, it leads the pupil
to more extensive geographical reading and research. It is not simply a collec-
tion of dry statistics and outline descriptions, but vivid narrations of great liter-
ary merit, that convey useful information and promote general eulture, It con-
forms to the philosophic ideas upon which the new education is based. Tts
gelections are from the best standard anthorities. It is embellished with numer-
ous and appropriate iliustrations.

A NATURAL HISTORY READER, for Schools and Homes.
Beautifully illustrated. Compiled and edited by James JomoxNor.
12mo, ecloth, $1.25.

i Tha natnral torn that children have for the conntry, and for birds and beasts,
wild and tame, is taken advantage of very wisely by Mr. Jobonnot, who has had
experience in teaching and in making school-books, His selections are generally
excellent. Articles by renowned naturalists, and interesting papers by men
who, if not renowned, can ]mt things pointedly, alternate with seriong and
humorons verse. * The Popular Science Monthly ® has fornished much material,
The * Atlantic® and the works of John Burronghs are contributors alzo. There
are illustrations, and the compiler has some gensible advice to offer teachers in
regard to the way in which to interest young people in matters relating to na-
ture."—New York Téimes.

AN HISTORICAL READER, for Clasges in Academies, High-
Schools, and Grammar-Schools. By Hesry E. Smepmerp, M. A.
12mo, cloth, $1.25.

“ This book is one of the most important text-books isened within onr recol-
lection. The preface is a powerful attack upon the common method of teaching
history by means of compendiums and abridgments. Professor Shepherd has
‘long advocated the beginning of history-teaching by the uge of graphic and ll?u]g
gketches of those illnstrions characters around whom the historic interest of eac
are is concentrated.” This volume is an attempt to embody this idea in a form
for practical use. Irving, Motley, Macanlay, Prescott, Greene, Fronde, Momm-
gen, Guizot, and Gibbon are among the amfmrs represented ; and thp subjects
treated cover nearly all the greatest events and greatest characters of time. The
book is one of indescribable interest. The boy or lg{rl who ie not fascinated by
it must be dull indeed. Blessed be the day when it shall be introdnced into onr
high-schools, in the place of the dry and wearisome *facts and figures’ of the
¢ general history * | "—Jowa Normal Monthly.
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AUNT CHARLOTTE’S STORIES OF AMERICAN HIS-
TORY. By Cmarvorte M. Yoxee and H. Hasrines WeLp, D. D.
With numerous Illustrations. 12mo, cloth, gilt side and back, $1.50.

“In this book we find well-told and intensely interesting and instroctive
stories of American history, which should be familiar to every boy and girl in
the land. In forty-nine chapters the well-known and populiar authors have
embodied ihe essential facts of American higtory from the earliest period to the
presidency of Chester A. Arthur. It is a book parents and teachers can safel
commend to the young; in fact, it would be a gift of usefulness and practica
value to any young person.”—Boston Journal of Hducation.

ANECDOTES OF THE CIVIL WAR IN THE UNITED
STATES. By Brevet Major-General E. D. Towrssesp, late Adju-
tant-General U. S, Army. 12mo, cloth, $1.25.

“The work treats in a very pleasant conver=ational way of various events
and incidents, aronnd which our interest lingers, and of which much is here said
that has hitherto been unsaid. Among the topics upon which the anthor dwells,
and which may be cited as giving an idea of the scope and nature of his work,
are General Scott's loyalty, the defense of Washington, the neutrality of Ken-
tuckg, Early’s invasion, service in the Adjutant-General's office, President Lin-
coln’s faneral, Fort Sumter, origin of military commiseions, Army of the Potomac
commanders, ete.”— Washington Daily Post.

* General Townsend's book is all interesting,"—New ¥ork drmy and Navy
Journal.

“ An agreeable intermingling of personal anecdotes and historical statementa.
Full of nsefml information.”—New York Home Jowrnal.

* The General bore an important and honorable part in the etrogele, and has
the rare gift of telling briefly, huamoronsly, and pathetically of what he saw and
heard during all the eventful years."—New York Journal of Commerce.

“The anthor writes in a charitable spirit of Scott, S8tone, Lee, Buckner
Barke, McClellan, Blair, Sheridan, Stanton, Lincoln, and many others. Genera
Towngend fully dizsposes of the malicions rnmor that Stanton committed sunicide.
These anecdotes are well worth buying and reading from beginning to end."—
New York Christian Advocate.

FINANCIAL HISTORY OF THE UNITED STATES
FROM 1774 TO 1789, embracing the Period of the American
Revolution. By Aueert 8. Bornes. 8vo, cloth, $2.50,

‘It fille a place and meets a want which, so far as my observation extends, is
not eupplied by any one publication.”—Davip A. WELLs.

FINANCIAL HISTORY OF THE UNITED STATES
FROM 1789 TO 1860. DBy Aupert 5. BorLLes. 8vo, cloth,
£3.50,

This work contains a full account of tariff legislation, United States Banks,
receipts and expenditures, deposits, organization and management of the Treas-
ury Department, etc.
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