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PREFACE.

Tue three lectures forming the first part of this volume
were delivered before the Royal College of Physicians of
London, to which I had the honour of being appointed
Gulstonian Lecturer for this year ; the latter part consists
of two articles which, having appeared elsewhere, are
reprinted here as presenting a completer view of some
points that are only touched upon in the lectures; and
the general plan of the whole, as thus constituted, may be
described as being to bring man, both in his physical and
mental relations, as much as possible within the scope of
scientific inquiry.

‘The first lecture 1s devoted to a general survey of the
Physiology of Mind—to an exposition of the physical

conditions of mental function in health. In the second

lecture are sketched the features of some forms of
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degeneracy of mind, as exhibited in morbid varieties of
the human kind, with the purpose of bringing promi-
nently into notice the operation of physical causes from
generation to generation, and the relationship of mental
to other disorders of the nervous system. In the third
lecture, which contains a general survey of the pathology
of mind, are displayed the relations of morbid states of
the body to disordered mental function. 1 would fain
believe the general result to be a well-warranted conclu-
sion that, whatever theories may be held concerning
mind and the best method of its study, it is vain to
expect, and a folly to attempt, to rear a stable fabric of
mental science, without taking faithful account of physio-
logical and pathological inquiries into its phenomena.

In the criticism of the “Limits of Philosophical
Inquiry,” which follows the lectures, will be found reasons
why no attempt has been made to discuss the bearing of
the views broached in them on any system of philo-
sophy. Neither materialism nor spiritualism are scientific
terms, and one need have no concern with them In a
scientific inquiry, which, if it be true to its spirit, 1s bound
to have regard only to what lies within its powers and to
the truth of its results. It would seem to be full time that
vague and barren disputations concerning materialism and

spiritualism should end, and that, instead of continuing
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such fruitless and unprofitable discussion, men should
apply themselves diligently to discover, by direct inter
rogation of nature, how much matter can do without
spiritual help. Let each investigator pursue the method
of research which most suits the bent of his genius, and

here, as in other departments of science, let each system

be judged by its fruits, which cannot fail in the end to
be the best sponsors and sureties for its truth. But the
physiological inquirer into mind may, if he care to do so,
justly protest against the easy confidence with which some
metaphysical psychologists disdain physiological inquiry,
and ignore its results, without ever having been at the
pains to make themselves acquainted with what these
results are, and with the steps by which they have been
reached. Let theory be what it may, there can be no
just question of the duty of observing faithfully all the
instances which mental phenomena offer for inductive
inquiry, and of striving to realize the entirely new aspect
which an exact study of the physiology of the nervous
system gives to many problems of mental science. One
reflection cannot fail to occur forcibly to those who have
pursued this study, namely, that it would have been well
could the physiological inquirer, after rising step by step

from the investigation of life in its lowest forms to that of

1ts highest and most complex manifestations, have entered
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upon his investigations of mind without being hampered
by any philosophical theories concerning it. The very
terms of metaphysical psychology have, instead of help-
ing, oppressed and hindered him to an extent which it
is impossible to measure : they have been hobgoblins to
frighten him from entering on his path of inquiry, phan-
toms to lead him astray at every turn after he has entered
upon it, deceivers lurking to betray him under the guise
of seeming friends tendering help. Let him take all the
pains in the world, he cannot express adequately and
exactly what he would—neither more nor less—for he
must use words which have already meanings of a meta-
physical kind attached to them, and which, when used,
are therefore for him more or less a misinterpretation.
He is thus forced into an apparent encroachment on
questions which he does not in the least degree wish to
meddle with, and provokes an antagonism without ever
designing it ; and so one cannot but think it would have
been well if he could have had his own words exactly
fitting his facts, and free from the vagueness and
ambiguity of a former metaphysical use.

The article on the  Theory of Vitality,” which appeared
in 1863, is now reprinted, with a few, mainly verbal,

alterations. The aspect ot some of the questions dis-

cussed in it has been somewhat changed by the progress
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of inquiry and thought since that time, but it appears
to the Author that, great as discussion has been, there
are yet considerations respecting vitality that have not
been duly weighed. Whether living matter was formed
originally, or is now being formed, from non-living
matter, by the operation of physical causes and natural
laws, are questions which, notwithstanding the lively and
vigorous handling which they have had, are far from
being settled. Exact experiment can alone put an end
to this dispute : the one conclusive experiment, indeed,
in proof of the origin of living from dead matter, will
be to make life. Meanwhile, as the subject is still in
the region of discussion, it is permissible to set forth
the reflections which the facts seem to warrant, and to
endeavour to indicate the direction of scientific develop-
ment which seems to be foretokened by, or to exist
potentially in, the knowledge which we have thus far
acquired. This much may be said: that those who
oppose the doctrine of so-called spontaneous generation,
not on the ground of the absence of conclusive evidence
of its occurrence, which they might justly do, but on the
ground of what they consider special characteristics of
living matter, would do well to look with more insight

into the phenomena of non-living nature, and to consider

more deeply what they see, in order to discover whether
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the characteristic properties of life are quite so special
and exclusive as they imagine them to be. Having done
that, they might go on to consider whether, even if
their premisses were granted, any conclusion regarding
the mode of origin of life would legitimately follow ;
whether in fact it would not be entirely gratuitous and
unwarrantable to conclude thence the impossibility of
the origin of living matter from non-living matter. The
etymological import of the words physics and physiology
is notably the same; and it may be that, as has been
suggested, in the difference of their application lies a
hidden irony at the assumption on which the division

is grounded.

9, HANOVER SQUARE, W.
November 5, 1870.
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AN INQUIRY INTO THEIR CONNECTION AND
MUTUAL INFLUENCE, SPECIALLY IN REFERENCE
TO MENTAL DISORDERS,

LECTURE 1.

GENTLEMEN,—The relations of mind and body in
health and in disease I have chosen as the subject of
these Lectures, not with the hope of doing full justice to
so complex and difficult an inquiry, but because it has for
some time been my special work, and there was no other
subject on which I should have felt myself equally jus-
tified in addressing you. No one can be more deeply
sensible than I am how little exact our knowledge is of
the bodily conditions of mental functions, and how much
of that which we think we know is vague, uncertain, and
fluctuating. But the time has come when the immediate
business which lies before anyone who would advance our
knowledge of mind unquestionably is a close and searching
scrutiny of the bodily conditions of its manifestations in

B
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health and disease. It is most necessary now to make
use of the results of the study of mind in health to light
and guide our researches into its morbid phenomena, and
in like manner to bring the instructive instances presented
by unsound mind to bear upon the interpretation of its
healthy functions. The physiology and the pathology of
mind are two branches of one science; and he who
studies the one must, if he would work wisely and well,
study the other also. My aim will be to promote the
reconciliation between them, and in doing so I shall
embrace the occasion, whenever it offers itself, to indicate
the principles which should guide our efforts for what
must always be the highest object of medical science
and art,—the production and preservation of a sound
mind in a sound body. Actually to accomplish much of
this purpose will not lie in my power, but I may bring
together fragmentary observations, point out the bearing
of them on one another and on received opinions, thus
unfold their meaning, and mark broadly the lines which
future research must take.

Within the memory of men now living Insanity was
such a special study, and its treatment such a special
art, that it stood quite aloof from general medicine in
a mysterious and mischievous isolation ; owing little or
nothing to the results of progress in other branches of
medicine, and contributing nothing to their progress.
The reason of this itis not hard to discover. The habit
of viewing mind as an intangible entity or incorporeal

essence, which science inherited from theology, prevented
men from subjecting its phenomena to the same method
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of investigation as other natural phenomena ; its disorders
were thought to be an incomprehensible affliction and,
in accordance with the theological notion, due to the
presence of an evil spirit in the sufferer, or to the en-
slavement of the soul by sin, or to anything but their
true cause—bodily disease. Consequently, the treatment
of the insane was not in the hands of intelligent physicians,
who aimed to apply the resources of medicine to the
alleviation or cure of bodily illness, but was given up to
coarse and ignorant gaolers, whose savage cruelties will
for all time to come be a great and ugly blot upon the
enlightenment of the age which tolerated them.

Matters are happily changed now. On all hands it is
admitted that the manifestations of mind take place
through the nervous system ; and that its derangements
are the result of nervous disease, amenable to the same
method of investigation as other nervous diseases. In-
sanity has accordingly become a strictly medical study,
and its treatment a branch of medical practice. Still, it
1s all too true that, notwithstanding we know much, and
are day by day learning more, of the physiology of the
nervous system, we are only on the threshold of the study
of it as an instrument subserving mental function. We
know little more positively than that it has such function ;
we know nothing whatever of the physics and of the
chemistry of thought. The conception of mind as a
mysterious entity, different essentially from, and vastly
superior to, the body which it inhabits and uses as its
earthly tenement, but from which its noblest aspirations
are thought to be to get free, still works openly or in a

B 2
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latent way to obstruct the study of its functions by the
methods of physical research. Without speculating at
all concerning the nature of mind,—which, let me dis-
tinctly declare at the outset, is a question which science
cannot touch, and I do not dream of attempting to touch,
—I do not shrink from saying that we shall make no
progress towards a mental science if we begin by depre-
clating the body : not by disdaining it, as metaphysicians,
religious ascetics, and maniacs have done, but by labour-
ing in an earnest and inquiring spirit to understand it,
shall we make any step forward ; and when we have fully
comprehended its functions, when we know how to
estimate fitly this highest, most complex, and wonderful
achievement of organized skill, it will be quite time, if
there be then the inclination, to look down upon it with
contempt.

The truth is that in inquiries concerning mind, as was
once the case in speculations concerning other natural
phenomena or forces, it has been the practice to begin
where the inquiry should have ended. Just as the laws
of physical actions were evoked out of the depths of
human consciousness, and the relations of bodies to
one another attributed to sympathies and antipathies,
attractions and abhorrences, instead of being acquired by
patient observation and careful generalization, so has a
fabric of mental philosophy been reared on the doubtful
revelations of self-consciousness, in entire disregard of
the more tedious and less attractive duty of observation
of facts, and induction from them. Surely it is time
we put seriously to ourselves the question whether the
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inductive method, which has proved its worth by its
abundant fruitfulness wherever it has been faithfully
applied, should not be as rigidly used in the investigation
of mind as in the investigation of other natural pheno-
mena. If so, we ought certainly to begin our inquiry
with the observation of the simplest instances—with its
physiological manifestations in animals, in children, in
idiots, in savages, mounting by degrees to the highest and
most recondite facts of consciousness, the interpretation
or the misinterpretation of which constitutes what has
hitherto claimed to be mental philosophy. The inductions
which we get by observing the simple may be used with
success to disentangle the phenomena of the complex ;
but the endeavour to apply the complex and obscure to
the interpretation of the simple is sure to end in con-
fusion and error. The higher mental faculties are formed
by evolution from the more simple and elementary, just
as the more special and complex structure proceeds from
the more simple and general ; and in the one case as in
the other we must, if we would truly learn, follow the
order of development. Not that it is within my present
purpose to trace the plan of development of our mental
faculties, but the facts and m’gumcnis which I shall bring
forward will prove how vain and futile it is to strive to
rear a sound fabric of mental science on any other
foundation.

To begin the study of mind, then, with the observation
of its humblest bodily manifestations, is a strictly scien-
tific method, When we come to inquire what these are,

1t is far from easy to fix the point at which mental func-
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tion begins. Without doubt most of the actions of man,
and many of those of the higher animals, do evince the
operation of mind, but whereabouts in the animal king-
dom it first appears, and what part it has in the lower nerve
functions of man, are questions not easily answered. The
more closely the matter is looked into, the more clearly
it appears that we habitually embrace in our conception
of mind different nervous functions, some of which pro-
ceed from different nerve-centres, and the more necessary
it becomes to analyse these functions, to separate the more
simple and elementary, and to discover in the concrete
as much as possible of the meaning of the abstraction.
Is the brain the exclusive organ of mind? If it be so, to
what category of functions shall we refer the reflex acts
of the spinal cord, which take place independently of the
brain, and which often achieve as definite an end, and
seem to display as intelligent an aim, as any conscious
act of volition? It needs not to illustrate in detail the
nature and extent of reflex action, which is familiar
enough, but I may select a striking example in order to
serve as a text for the reflections which I wish to bring
forward. One simple fact, rightly understood and truly
interpreted, will teach as much as a thousand facts of the
same kind, but the thousand must have been previously
observed in order to understand truly the one; for it is
certainly true that to apprehend the full meaning of
common things, it is necessary to study a great many
uncommon things. This, however, has been done in
this instance by the distinguished physiologists whose
labours have fixed on a tolerably firm basis the doctrine
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of reflex action; we may, therefore, take as our starting-
point the accepted results of their labours.

It is well known that if the hind foot of a frog that
has had its head cut off be pinched, it is withdrawn
from the irritation. The stimulus to the afferent nerve
reaches the grey matter of the spinal cord, and sets free
a force which excites to action the corresponding motor
nerves of the sameside. When the foot is pinched more
strongly, the force liberated by the stimulus passes across
the cord to the motor nerves of the opposite side, and
there 1s a simultaneous withdrawal of both limbs; and
if the excitation be stronger still, there is a wider irra-
diation of the effects of the stimulus in the grey matter,
and a movement of all four limbs follows, the frog jumping
away. These movements of the decapitated frog, which
it is plain effect the definite purpose of getting it out ot
the way of harm, we believe to be analogous to the
violent coughing by which food that has gone the wrong
way is expelled from the human larynx, or to the
vomiting by which offending matter is ejected from the
stomach. Independently of consciousness and of will,
an organism plainly has the power—call it intelligent
or call it what we will—of feeling and eschewing what
1s hurtful to it, as well as of feeling and ensuing what
1s beneficial to it.

jut the experiment on the frog may be made more
striking and instructive. Touch with acetic acid the
thigh of a decapitated frog over the internal condyle,
and the animal rubs it off with the dorsal surface of the
foot of the same side; cut off the foot, and apply the
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acid to the same spot, and the animal tries to get at
it again with its foot, but of course, having lost it, can-
not. After some fruitless efforts, therefore, it gives up
trying in that way, seems restless, as though, says
Pfliiger, it was seeking some other way; and at last it
makes use of the foot of the other leg, and succeeds
in rubbing off the acid. Notably we have here not
merely contractions of muscles, but combined and har-
monized contractions in due sequence for a special
purpose. There are actions that have all the appearance
of being guided by intelligence and instigated by will
in an animal the recognized organ of whose intelligence
and will has been removed.

What are we to say in explanation of movements that
have such a look of adaptation? Are they mental, or
are they only physical? If they are mental, it is plain
that we must much enlarge and modify our conception
of mind, and of the seat of mind ; if physical, it is plain
that we must subtract from mind functions that are
essential to its full function, and properties that are the
very foundations of its development in the higher cen-
tres, Some eminent physiologists now maintain, on the
strength of these experiments, that the accepted doctrine
of reflex action is quite untenable, and that the spinal cord
is really endowed with sensation and volition; and cer-
tainly these adapted actions seem to give us all the signs
of being felt and willed, except telling us that they are so.
Before accepting, however, this explanation of the obscure
by something more obscure still, it were well to realize
distinctly how dangerous a practice it usually 1s to apply
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deductively to the interpretation of simple phenomena
ideas pertaining to the more complex, and how essential
a principle of the method of induction it is to follow
the order of evolution, and to ascend from the interpre-
tation of the simple to that of the complex. The ex-
planation savours of the old and evil tendency which has
done so much harm in philosophy, the tendency to explain
the facts of nature by what we feel to go on in our minds ;
because we know that most of our actions take place
consciously and voluntarily, we can hardly help thinking
that it must be the same in the frog. Might we not,
however, as well suppose and hold that positive attracts
negative and repels positive electricity consciously and
voluntarily, or that in the double decomposition of che-
mical salts one acid chooses voluntarily the other base?
It is most necessary to be on our guard against the
danger of misapplying ideas derived from internal obser-
vation of the functions of mind-centres to the interpre-
tation of the functions of lower nerve-centres, and so of
misinterpreting them. Assuredly we have sad expe-
rience enough to warn us against involving the latter in
the metaphysical haze which still hangs over the functions
of the supreme centres.

All the conclusion which the facts warrant is that
actions for a definite end, having indeed the semblance
of predesigning consciousness and will, may be quite
unconscious and automatic ; that the movements of the
decapitated frog, adapted as they are to secure its well-

being, are no more evidence of intelligence and will than

are the movements of coughing, sneezing, and swallowing
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in man, In the constitution of the animal’s spinal cord
are implanted the faculties of such movements for self-
preservation, which it has inherited as a part of its nature,
and without which it could hardly live a day ; accordingly
it acts necessarily and blindly; though it has lost its foot,
it endeavours vainly to act as if its foot was still there,
and only when the irritation continues unaffected by its
futile efforts makes, in answer to it, those further reflex
movements which are the physiological sequences of the ,
unsuccessful movements : it supplements one series of
reflex actions by another.! But although these purposive
movements are not evidence of intelligence and volition
in the spinal cord, it is another question whether they
do not evince the same physiological properties and
the operation of the same laws of evolution as govern
the development of intelligence and will in the higher
centres.

I have taken the experiment on the frog to exemplify '

the proposition that designed actions may be unconscious
and automatic, because the phenomena are more simple
in it than in man, and more easy therefore to be under-
stood ; but the proposition is equally true of his spinal
cord. In its case, however, we have to bear in mind
that faculties are not innate to the same degree and
extent as in the lower animals, but have to be acquired
by education—to be organized, in fact, after birth. It

1 Wisely or unwisely, as the case may be ; for reflex movements
which commonly effect a useful end may, under the changed circum-
stances of disease, do great mischief, becoming even the occasion of
violent suffering and of a most painful death.
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must be taught, just as the brain must, before 1t can
perform its functions as an organ of animal life ; and
being much more under the control of the more highly
developed brain, feeling and volition commonly mingle
largely in its functions, and its independent action cannot
be so plainly exhibited. But when its motor centres
have been taught, when they have gained by education
the power of executing what are called secondary auto-
matic acts, it is certain that it can and does habitually
execute them independently of consciousness and of will.
They become as purely automatic as are the. primitive
reflex acts of the frog. To the statement, then, that
actions bearing the semblance of design may be uncon-
scious and automatic we have now to add a second and
most weighty proposition—namely, that acts consciously
designed at first may, by repetition, become unconscious
and automatic, the faculties of them being organized in
the constitution of the nerve-centres, and they being then
performed as reflex effects of an external stimulus. This
law, by which the education of the spinal cord takes
place, is, as we shall hereafter see, a most important law
in the development of the higher nerve-centres.

Let us now go a step further. The automatic acts,
whether primary or secondary, in the frog or in the man,
which are excited by the suitable external stimulus, may
also be excited by an act of will, by an impulse coming
downwards from the brain. When this happens, it
should be clearly apprehended that the immediate agency
of the movements is the same ; it is in the motor centres
of the spinal cord ; the will does not and cannot act
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upon the nerve fibres of each muscle individually, but
simply gives the order which sets in motion the organized
machinery of the movements in the proper motor centres.
This is a consideration of the utmost importance, for it
exhibits how great a part of our voluntary acts is really
the automatic action of the spinal cord. The same
movements are effected by the same agency in answer to
different stimuli—in the one case to an external stimulus,
in the other case to an impulse of will ; and in both cases
the mind is alike ignorant of the immediate agency by
which they are done. But while the automatic acts take
place independently of will, the will is absolutely depen-
dent on the organized experience in the cord for the
accomplishment of its acts; without this it would be
impotent to do a voluntary act. 'When therefore we have
taken out of a voluntary act the large part which is due
to the automatic agency of the motor centres, it clearly
appears that we have subtracted no small proportion from
what we are in the habit of comprising vaguely under
mind. We perceive, indeed, how indispensable an exact
and faithful observation of the functions of the spinal
cord is to a true physiological inquiry into mind, and
what an important means of analysis a knowledge of
them yields us. Carrying the knowledge so gained into
our examination of the functions of the higher nerve-
centres, we observe how much of them it will serve to
interpret. The result is that we find a great part of the
habitual functions of the higher centres to be similarly
automatic, and to admit of a similar physiological inter-

pretation.












































































































































































































































































































































































































































































































































































