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A Course of ILectures

GENERAL PATHOLOGY.

INTRODUCTORY LECTURE.

Definition of Pathology as a Seience ; its dependence on anatomical,
chemical, and clinieal observations; ils relation to Physiology ;
Diisease, what ? prevalence of exterior causation in producing it ;
symploms and products of disease are determined by lypes of
healthy structure and function; reaction; arrest or excess of
development ; norma of disease; query as to disease essentially
independent of exterior cause; hereditary developmental dis-
enses : spontaneous declensions of type? influence of Pathology
in tmproving treatment of disease; pleasures and rewords of
the study.

GesTLEMEN,—In approaching the frontier of a new country,
we naturally desire to possess some previous general informa-
tion as to the objects which will fall beneath our notice; and
thus you, to-day, on the threshold of another study, may
reasonably expect to be informed by me as to its subject-
matter; and limits, and relations.

Patlology, (wdbovg Adyog, the discourse of whatsoever is
suffered,) etymologically implies the Secience of Disease. In
inquiring with you at some length in what sense these two
words (science and disease) are, or ought to be, used in the
definition just given, I believe that I may best fulfil the
explanatory objects of an introductory lecture.

Hereafter, I shall have something to say of the word dis-
ense; meanwhile, I will take for granted that each of you

B



2 Definition of Pathology as a Science ;

attaches a familiar meaning to the word; and in that sense,
for the moment, I will leave it.

The other word, science, is always in our mouths; let us ask
with what definite meaning it is used.

If we distinguish an infinite diversity in the objects of
sense—if our eyes aequaint us with a thousand grades and
combinations of colour—if our palates discriminate manifold
differences of taste and flavour—if our ears inform us variously
of the pitch and rhythm of sounds—if, through the same or
other inlets of sense, we are enabled to recognise the several
degrees of cohesion, of weight, of magnitude, of duration, of
number,—do we extend the name of science to these sensuous
impressions, or to the involuntary comparisons (cognitions of
similitude and difference) which arise in them? No. Or
again, if we have certain record or personal memory that,
during a given period of time, night has followed day, winter
has followed summer, sleep has followed waking, death has
followed life, do we give the name of science to this experience
of succession? No. These impressions and recollections con-
stitute only the raw material which presently, and in a very
altered form, becomes incorporated into the structure of science;
representing the food (if I may say so) of a future organism,
the stones of a future architecture, the chaos of a foture
kosmos.

That which essentially marks the operations of science is,
the reduction of an infinite exterior diversity into systems
and formulse expressive of mutual relation. In other words,
acience consists in the intellectual apprehension of whatsoever
is objective in nature—in its apprehension, namely, according
to certain specific necessities of the human intellect, which
oblige us, in proportion as we are human, to search for laws
and conditions of manifestalion, wherever the senses observe
progressive development, or distinct succession, or quantitative
differences or degrees; to search for the essential, wherever
there is a complexus of impressions; for the causative, wherever
there is a sequence of phenomena; for the principle of order or
classification, wherever there is plurality of existence.

To apprehend the phenomena of nature—not in their crude
and concrete state, but analysed, compared, interpreted,
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divested of accidental complication, and stated in their ab-
stract forms, or in their generalities of mutual eonnexion; to
apprehend their laws of manifestation—not as mere empirical
memories of what has been, but as the means for confident
prediction of what will be; to apprehend classification—not as
a mere trick of numerical notation, but according to the types
or essential characters of things;—these are the acts of science.

See, for instance, out of the innumerable variety of phe-
nomena which we now refer to gravitation,— the weight
of what is lifted, the velocity of what falls, the solidity
of one object and the fluidity of another, from astro-
nomical observations, from suggestions apparently so far
asunder as the dropping of an apple, or the rounding of a
dewdrop, and the measured sweeping of the planets; -see, out
of this heterogeneous crowd of sensuous impressions, how the
single essential function has been educed by the matchless
sagacity of Newton, as the centripetal tendency of matter;
and see again how, in recognising the essential identity of
phenomena so various, he likewise assigned their law or con-
dition of manifestation with a completeness and simplicity
quite unequalled in science: “ the particles of matter attract
each other with forces directly proportional to their masses,
and inversely proportional to the squares of their distances.”
Or observe, again, out of how many quantitative phenomena
in chemistry, at first sight of little import or with little con-
nexion, a law, of scarcely less magnitude than that of gravita-
tion, has been developed by the genius of modern science,
showing that the whole system of chemical combination is
according to a numerical scale, in which every element and
every union of elements has its possibilities of combination
limited and defined in respect of every other element, or
every other union of elements,

In respect of the studies which are peculiar to our own pro-
fession—those which relate to organized beings, there is the
same distinction to be drawn between the mere perception or
registration of phenomena, and their reduction to a scientifie
form; in these, as in other departments of knowledge, you
will find that the description of particular phenomena does
not in itself constitute science.
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[Illustrations were given by comparison of Descriptive
Anatomy with Physiology.]

If now you pass to the study of Pathology, understanding
what it must be to constitute a science legitimately so called,
you will observe that it professes to interpret and systematise
the phenomena furnished by the body in disease—phenomena,
the primary recognition of which has arisen in the auxiliary
and anterior labours of the morbid anatomist, the morbid
chemist, and the elinical observer; it constitutes, in fact, the
rational element (as distinguished from the mere exercise of
eyesight, hearing, touch, &e¢.) in the science of medical obser-
vation,

While I distinguish Pathology from the passive exercise of
the senses in matters of medical experience, and while I tell
you that it constitutes the rational element in the science of
medical observation, pray do not fall into the grievous error
of thinking, even for a moment, that the pathologist can fitly
refrain from observation, or can do otherwise than observe
incessantly and critically; much less that he can throw him-
self on the resources of his own intellect, as means of progress
independent of observation.

I wish you indeed to feel that, in order to make the best use
of your senses, you must employ something more than those
senses—that, in order to scientific observation, you must re-
act on every exterior impression with an intellectual pur-
pose and energy of your own. I would caution you, certainly,
against being mere sight-seers in the dead-house, or mere cre-
pitation-countersin the ward; but at least equally I would warn
you against any endeavour to divorce experience from your
reflections, and against any belief that theory, apart from obser-
vation, can furnish you with aught better than shifting sands
for the foundation of your knowledge. The merest observer
may possibly (though, as I think, insufficiently) collect his
materials without being a pathologist. He may deseribe a red
mucous membrane, a hard lung, a big heart, a heavy bone, an
opaque lens, a quick pulse,a vomiting or a purging, a cuta-
neous eruption, a contracted pupil, a paroxysm of ague or of
epilepsy, a crystalline deposit from the urine, or a micro-
scopical congeries of cells; he may describe any of these
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actions or phenomena without the slightest knowledge of
their method of production, or of the laws which govern their
existence. But the converse does not hold good; no progress
can be made in pathology except from the ground of accurate
and extensive observation, and any endeavour to establish it
on another foundation, or to spin it forth from the devices of
one’s imagination, cannot but prove impotent and fruitless.

Two years ago, I availed myself of the opportunity offered
by my commencing connexion with this School to explain at
length what I conceived to be the true method of pathological
study;* and I endeavoured, on that occasion, to illustrate the
manner and the proportion in which the mind and the senses
must co-operate (or rather, in which the senses must follow
the guidance of the intellect) for the purposes of scientific
investigation. Therefore I refrain from dwelling at present
on this subject, and pass to other points, relating rather to the
limits and affinities of the science.

The phenomena with which the pathologist has to deal are
(as I have already mentioned to you) those which oceur in
the ancillary studies of morbid anatomy, morbid chemistry,
and clinical observation; and it is almost superfluous for me
to tell you, that these studies pre-suppose a knowledge of
health. All the phrases of pathological observation imply
that knowledge as their standard. When you say, handling
an organ,—brain or lung,—that it is hard or soft, or very hard
or very soft, you mean that the brain is soft as compared with
healthy brain, the lung dense as compared with healthy lung.
‘When you say that a man’s pulse is quick, or that his pupil is
contracted, you mean quick as compared with a healthy
man's pulse, contracted as compared with a healthy man’s
pupil, under similar circumstances. When you say that
colocynth is a purge, or morphia a narcotic, you mean that a
healthy man would discharge more faeces, or have more sleep,
under the influence of these drugs than if left to himself—and
£0 on.

What, then, you may ask, is the relation of Pathology to

* On the Aims and Philosophic Method of Pathological Research: An
Inavgural Address, delivered at 8t. Thomas'’s Hospital. London, 1848,
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Physiology! When the latter word is used in its true (which
is also its largest) sense, it includes the former; it implies,
namely, the total science of life, whether in health or in
disease, In common conversation, however, * physiology” is
often restricted to denote only the science of life in health;
and it is then used in direct contradistinction from * patho-
logy,” as the science of life in disease.

No doubt it is convenient for some purposes, that there
should be a division of labour in these subjects; that some
men should devote themselves especially to observe and ex-
plain the phenomena of the healthy body,—others especially
to the task of unfolding the more intricate mysteries of dis-
eagse: but, Gentlemen, whether you consider pathology to be a
part of physiology in the act of its application to medicine, or
whether you view it as a separate study standing in contrast
to physiology, in either case let me impress on you that the
science is really one, the method of observation and research
one, and that any supposed science of disease must of neces-
sity be crude or fictitious, unless it be a direct deduction from
the knowledge of health. Your observations will be utterly
valueless, if you do not uniformly and consciously start from
this standard: your knowledge of healthy anatomy must pre-
cede your power of observing morbid anatomy; yvour know-
ledge of healthy function must precede your power of noting
the morbid functions or symptoms of disease; your knowledge
of healthy chemistry in the body must precede your power of
detecting what is wrong in the chemical products of disease;
your knowledge of all that is quantitative or rhythmical in
the healthy body must precede your power of recognising
those changes of increase or diminution, of acceleration or
retardation in its phenomena, which occur either in disease,
or under the influence of medicines.

Further, in every case of disease coming under our care,
physiology dictates those questions and observations which
are, or ought to be, prior to any attempt at opinion or treat-
ment. By enabling us to decide what are the essential cha-
racters (as distinguished from the accidental complications) of
disease, by telling us what several combinations of symptoms
may concur with the one first obvious to us, and what diffe-
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rent signification would belong to each of such combinations,
it establishes our means of rational diagnosis, fixes the de-
grees of our approximation to certitude, and exposes the
frivolity of-medical guess-work.

It would be easy for me tomultiply examples of the manner
in which the pathologist deals physiologically with such facts
and phenomena as are supplied to him, by observation at the
bed-side, or in the dead-house; but one or two obvious in-
stances will sufficiently serve to illustrate to you the course
usnally taken by the mind in such investigations.

[The following instances were here dwelt upon:—patholo-
gical inquiry into hypertrophy of the heart, as founded on the
general laws of muscular growth and development,—patholo-
gical inquiry into albuminuria, as founded on an insight into
the mechanism of the circulation, the structure of glands and
the process of secretion,—pathological inguiry into neuralgia,
as founded on the physiclogical conditions of nervous convec-
tion and sympathy.]

Now, Gentlemen, let me beg your attention to another view
of the subject. When, in commencing my lecture, I spoke of
pathology as the science of disease, I said that I should pre-
sently say something on the latter word. What, then, do we
mean by the word disease? for as yet I have left it to your
own general impression and prejudgment, and perhaps you are
hardly prepared to believe that there can be any difficulty in
the definition. On examination, however, you will find that
it does involve considerable difficulty.

Your definition of disease would probably take this direc-
tion: “ Nature” (you would say) “gives a certain habit and
method of working to the body—a certain law or norma of
action; any departure from this norma—anything abnermal in
the actions of the body, constitutes disease.

Now, let us try this definition with a case:—A man has a
tumour in the orbit; it grows larger and larger, displaces the
globe of his eye and blinds him; or perhaps it originates in the
globe of the eye itself, and presently inflammatory enlarge-
ment of the globe comes on, which continues with great suffer-
ing till the organ bursts and is spoiled; and, on examination,
you find that all this serious mischief depends on the presence
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of a parasitic animal (an hydatid), which has by some unknown
means been introduced from without, and has acted as a
foreign irritant in exeiting all the consequences of inflamma-
tion. Or the same development of hydatids may take place in
an internal organ, the liver, for instance, where, eventually, it
not only spoils the organ, but terminates life. Or you may take
a case of scabies, where a minute parasitic insect is seen
burrowing in the skin, and producing vesicular eruption; or a
case of porrigo, where a parasitic vegetable is being exten-
sively developed on the surface of the skin, producing irrita-
tion and ulceration there. Consider, I say, any one of these
cases, and you will see that the only really abnormal thing is
the presence of the parasitic organism, which is not an act of
the suffering body, but the act of another living body; for
when the irritating parasite is there, of course it is strictly
normal and healthy, that the surrounding parts should be
affected by its irritation: otherwise we should require a living
body insusceptible of exterior impressions and sensations.
Take another case: A man has a sudden and severe pain in
some part of the surface of his body, accompanied by a rush of
blood to the painful spot, and by a disposition to the pouring
out of serum there. This, obviously, is not a condition of
health. But, if you knew that a quantity of boiling water had
just been dashed on the part, you would be disposed to transfer
the term wunhealthy from the effect to the cause—from the
man to the kettle. In fact, the man would have been un-
healthy if this redness and vesication had not occurred. And
you will find in most, or, I think, in all, the instances of inflam-
mation, or vascular reaction, which you can adduce, that there
may be made a similar objection to the use of the word disease
in the sense assigned to it.

Or (to examine a few more cases) you see a man lying in a
state of insensibility from which he cannot be roused by any
stimulus or pain. Nothing, apparently, can be less normal;
but, you find that he has had a blow on the head with a brick;
you find a bit of bone knocked in on his brain; you lift up the
bit of bone, and, directly its pressure is removed, the unhealthy
state ceases. It would, indeed, have been abnormal if the
brain had acted healthily under this pressure.
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Or you learn that the man had previously shown symptoms
indicating excitement of the brain, probably of its different
parts in succession, which has gradually given place to the
comatose insensibility in which you find him; but the man
has been drinking poison — aleohol or laudanum, and still,
you observe, the disease is not his abnormality, but abnor-
mality of circumstances.

Or you find that for the last four days he has made but a
few spoonfuls of bloody urine, and you know that he has a
narcotic poison in his blood, (one, indeed, not bought at the
druggist’s, but quite as fatal as opium) one formed by his own
organization; you know that the urea, which his kidneys ought
to eliminate, is being retained in the system—is poisoning and
killing the man.

Now, what I wish to notice in these several instances (and
I might adduce hundreds more) is this: the symptoms, if you
take them quite apart from the cirecumstances which produced
them, would be abnormal; but, when you know the whole
case, you are obliged to admit that, according to the normal
constitution of the body, the symptoms in question ought to
have followed the operation of those several causes; that the
man would have been abnormal if these results had not arisen;
if he could have received a dash of boiling water without the
occurrence of erythema; or if his brain could have continued
to discharge its functions, when oppressed with mechanical
injury, or when poisoned with laudanuom, aleohol, or urea.

Thuns you will see that the true norma, or method of working,
of the body embraces a variety of manifestations which prac-
tically we include in our list of diseases; and so definite and
constant are those modifications of vital action which occur
under variations of exterior circumstances, that we are enabled
artificially to produce such modifications; and, in fact, it may
be stated that medical treatment consists almost entirely in
the artificial production of phenomena, which, considered
apart from their causation, would be named disease.

Two patients, for instance, shall be side by side in a ward,
making many quarts of urine per diem, six times their normal
quantity. You go to No. 1; you find sugar in his urine; you
call his symptom a disease—diabetes; its proximate cause
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being that he makes this vast quantity of urine because a
highly diuretic material has entered his blood from the intes-
tinal canal, and, according to the normal function of the
kidney, must be eliminated with a certain proportion of water.
You go to No. 2; profuse urine as before; but in this case,
perhaps, reeking of turpentine, which (like the sungar in the
previous instance) has been absorbed from the intestinal
canal, and has stimulated this man’s kidneys, as the sugar
did those of his neighbour. The only difference between
the two cases, as regards the phenomena of diuresis, is, that
in the latter case you have got the diuretic from the apothe-
cary’s shop, and have given it perhaps to cure a dropsy; while
in the former case the diuretic (sugar) has aceumulated in the
blood, as the product of a peculiar error of assimilation.

You will gradually find, Gentlemen, that considerations like
the preceding lead to a clearer view of the relations of our
science. Any attempted line of demarcation between physio-
logy and pathology soon melts away; the healthy and delight-
ful rush of blood to the surface of the body, as we emerge
from the cold bath, depends on the same apparatus and the
same adaptation, as determine the still greater glow—the pain-
ful redness and effusion of serum, when boiling water, or the
poison of erysipelas, is the provocant; and if we were to pro-
ceed no farther in the subject, we should be prepared to
modify the definition of disease with which we started, and to
speak of pathology as the study of life under abnormal exterior
relations. DBut again, as we go on, a doubt arises on the abso-
lute accuracy of this definition; whether, namely, all diseases
(I mean, of course, all primary diseases) are exopathic—are
affections of the body from without; or whether some may arise
in such & manner as to be called aufopathic—may be actual
caprices and spontaneities of life without any exterior causa-
tion whatsoever.

In proceeding to criticise this matter, let us first inquire
generally what are the actions of the living body? The
digestion of food, the formation of secretions, the absorption
of chyle, the development of blood, the construction of tissues,
the reception of sensations, the excitement of muscular con-
tractions, voluntary and involuntary,—all these, and many



Developmental Diseases ; 11

others, may briefly and generally be taken under two heads,
as representing the purposes and possibilities of life; (1.) The
living body in health has the power, which I have already
in part illustrated to you, and which I may shortly call the
power of reaction—namely, the faculty (total and also par-
tial, with, and also without, consciousness) of receiving im-
pressions through sensitive nerves, and responding through
nerves which excite contraction, voluntary or involuntary, in
the muscles of animal life, and in those of organic life, in-
cluding the heart and arteries. (2.) The living body in health
has the power of maintaining its own construction, accord-
ing to a certain definite essential type of shape, of texture,
and of chemical constitution. You have a type of shape for
every partible segment of the body; a type for the hand, for
the face, for the brain, for the larynx, for the intestinal canal,
for the leg: you have a itype of lexture for the intimate
structure of organs, for nerve, for cartilage, for bone, for
epithelium; a fype of chemical construction for the blood, for
the bile, for the urine, for the sweat.

Now let us consider how disease operates in respect of
these two spheres of funetion. In respect, then, first, of the
morbid manifestations of excitability and reaction, as they
occur in the nervous, vascular, and muscular systems (including
of course, spasm, convulsion, determination of blood, and in-
crease of secretions), we find nothing but the normal pheno-
mena of direct or reflected excitement, varying in intensity
according to the degree of stimulation. The morbid phe-
nomena are modifications of the healthy ones, by excess,
or by deficiency; we are quite certain that, in an infinite
majority of cases, this excess or deficiency of reaction depends
on the excess or deficiency of stimulus relatively to the nervous
centre; that it hasits distinet objective cause, and is relatively
exopathie.

Next, in respect of the organizing or constructive acts of the
living body, the manifestations of disease,so far as we have
exact knowledge of them, are as definite as the types of health,
and, for the most part, admit of being distinctly recognised as
instances of a mere excessive or defective fulfilment of those
original types. Growth and development may go beyond
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their wonted degree, or may stop short of it in various de-
formities and abortions of structure; but all such apparent
disorder of organization seems in reality to run in a single
line or series—to represent, as it were, the upper or lower
stages of a scheme of development which includes the typical
construction as its most perfect manifestation. Take, for in-
stance, those congenital deformities of the heart which you
know as the causes of cyanosis; they do not consist in the
adoption of any new type of construction; they are constructed
in the normal type, but development was arrested too soon,
and the design left incomplete. So with hare-lip, epispadias,
spina bifida, and many like disorders, which consist in an in-
complete junction of the two halves of the body; the materials
of construction were normally laid down in the embryo, their
type of development was normal, but the power of growth
failed too soon, and left the opposite elements separated by a
gaping fissure. You never see these fissures disposed fortui-
tously in the foetus; you do not see them on the limbs, or set
transversely on the trunk; they only occur where the embryo
was originally cloven, and they represent those original clefts
surviving by a defect of development. In diseases or trans-
formations of texture, (though I can only hastily allude to
them,) you see the same invariable reference to the type of
construction, and the same tendenecy, under disturbing influ-
ences, to produee abortive approximations toit. Inthegrowth
of epithelium, especially where its renewal is disordered by
the effects of mechanical irritation, and in all the products of
inflammatory action, there are good opportunities of watching
these phenomena of arrested and modified development; while,
as an instance of excessive development, still in accordance
with the original type and laws of growth, take the trans-
formation with old age of various permanent cartilages into
bone, this transformation being in the line of normal develop-
ment, but a step in excess of that in which it should have re-
mained stationary.

Disease, then, in its first form (so far as we know it) seems
likely, for the most part, to consist merely in something more
or less than health; in some excess or deficiency, not in actunal
diversity or opposition; and this quantitative error may relate
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either to the completion of a material type (as the ingredient
of organie and humoral diseases); or it may relate to the pro-
portions of impression and excitement (as the essence of
functional diseases). Now this mere “ more or less,” in the
process of growth, or in the phenomena of excitement—this
mere excess or deficiency in some act, or in some product of
the body—would, at first sight, almost of necessity, appear a
result of exterior causation; for we can conceive an infinite
variety of outward influences relating to nourishment, tempe-
rature, and casual stimuli, which must exert a constant quan-
titative control over the funections aliuded to.

There are, however, some forms of disease, for which it
seems difficult, or almost impossible, in the present state of
our knowledge, to discover any theory, or at least any evidence,
of exterior causation. Cases of congenital deformity-—though
they obviously consist, for the most part, in defective or exces-
sive fulfilment of a normal type, cannot always be traced
satisfactorily to any such origin. There are some which are
as yet inexplicable. Still more difficult are those morbid
diatheses, or constitutional diseases, of which scrofula, cancer,
and gout,areexamples. These may, almost with certainty, be
spoken of as hereditary peculiarities of blood-development,
perhaps facilitated by circumstances, but not easily (if at all)
producible by artificial means. Not only are we unable dis-
tinetly to refer these disorders to exterior eaunsation; but we
are likewise unable, with our present knowledge, to fix (rela-
tively to the healthy constitution and development of the
blood) what are the precise conditions in which the diatheses
consist. We see their peculiarities (especially that of the
scrofulous diathesis) transmitted by hereditary succession,
almost like the distinctions of race which mark a Negro, a
Chinese, or a Caucasian; and it is a matter of the utmost in-
terest in pathology, as well as one of great difficulty, to deter-
mine with certainty whether these diatheses ought to be con-
sidered as aboriginal variations of development, inseparable
from the existence of the individual, and constituting him (so
to speak) a variety of man, with a peculiar type of chemical
development; or whether, on the other hand, any diathesis
which he may exhibit should be regarded as a mere modifica-

C
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tion of degree, higher or lower, in his chemical development?
and if so, whether such developmental excess or deficiency
should be referred to the influence of exterior circumstances,
as an exopathic phenomenon, or to an immediate primary de-
pendence on the vital power of the individual, as an awlo-
pathic phenomenon?

In endeavouring to form an opinion on this subject, I
cannot but feel that extreme doubt haungs over it,and renders
it for the present impossible to give a complete philosophical
definition of disease. A large majority of cases would no
doubt admit of being described as the normal phenomena of
life under abnormal circumstances; but in respect of other
(chiefly developmental) diseases, it may be doubted if this
description would apply; or whether, rather, we must not
recognise an actual abnormality in the acts of life—recognise
(that is to say) a primary dynamical affection of Life, under
the influence of which the several vital manifestations become
liable to faulty development, by excess, by declension, or by
variety.

The discussion through which I have just led you, may serve
to illustrate a remark which has often been made with respect
to definitions,—that a matter admits of philosophical defini-
tion only when its investigation has been completed; not, as
some imagine, at the commencement, and on the threshold of
inquiry. And accordingly, while we may describe Pathology
to consist in the Science of Life under other conditions than
those of ideal perfection, we are obliged to reserve a doubt
whether the imperfect conditions in question may universally
be referred to exterior causation, or may partly be considered
as spontancous tendencies, inherent in the vital principle of
the individual.

Gentlemen, I ought hardly to conclude without a word or
two as to the advantages which have followed, or may be ex-
pected to follow, the study of Pathology. Is Practice founded
on Pathology more successful than such as is blindly em-
pirical? Will you cure more sickness—will you save more
lives hereafter, by working at Pathology now! These plain
and practical questions you may rightly ask; and I can



Pathology improves Treatment of Disense ; 15

answer them without difficulty. Undoubtedly Practice is suc-
cessful in proportion as it is based on Pathology;—undoubtedly
you will save more lives, and relieve more suffering, by striv-
ing diligently and constantly to establish your principles of
treatment on this scientific foundation.

For the primary forms of disease—forms to be encountered
and conquered by the action of direct specific antidotes, I
may confess that as yet pathology has done little. In dis-
coveries of this nature, the empiricism of six thousand years
has achieved more than the new science, which even now is
but in its infaney; but, if accident has revealed, and if expe-
rience has confirmed for us, a knowledge of the properties of
quinine, of mercury, of colchicum, of antimony, I eannot doubt
that even these great results of popular observation will be
transcended and eclipsed by the positive results of rational
pathology;—that cancer, gout, and scrofula will presently
vield to philosophical investigation what they have refused to
blundering quackery; and that, within the lifetime of many
here, there will be a specific treatment of each diathesis,
founded on an exact knowledge of the physiological laws of its
manifestation.

DBut, from this, which Pathology may do and will do, I turn
to what it has done. Think,Gentlemen, of the immense nega-
tive results which it daily achieves—of the wvast amount of
injurious treatment which has given way, and daily is giving
way, under its auspices. You, who are at all familiar with
the history of practical medicine, look back a score of years:
think of the treatment of fever, of erysipelas; think how
many died of venesection, how many of mercury; think of
the division of nerves for central neuralgia; think of the
treatment of syphilis; of the confusion of inflammation
with atrophy of the brain; of the bleeding and opium in
tetanus ; of the inflamed kidneys irreparably damaged by
diuretics; think of the treatment of heart-diseases, and of
the extreme zeal with which the Physician strove against the
curative tendency of Nature; think how one man’s whole
materia medice was blue-pill and black-dose; while another
practitioner would hide his want of a definite ohject hy accu-
mulating, in a single prescription, half the heavy titles of
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the pharmacopemia; and, not least among the services which
Pathology has rendered to mankind, observe the incalculable
good it has done, with regard to very many humoral disorders
and local derangements of nutrition, in going beyond the
notion of a “peceant humour” as something to be purged out,
and in pointing to the constitutional conditions of ansmmia
and depression, in which such errors of assimilation so gene-
rally arise.

In all these respects, where Pathology has been the reform-
ing and rationalizing principle of medicine, the advantages
derived from it have been immense, as counteracting mis-
chievous practice, and as teaching us to refrain from doing
harm; and I contend that the science of pathology would do
more good, would save more lives, than all the vaunted spe-
cifics of empirical medicine, if only by that humble precept
which it constantly impresses on the student—to be content
with doing nothing when ignorant how to do good.

Thus far I have alluded only to the utilities of the science
—only to its influence in making you better practitioners, and
in conduecing to the cure of your patients. This is indeed a
matter of the utmost importance; for, with the limited time
allotted to medical education, you can surely not afford to
bestow any considerable share of your industry on speculative
subjects remote from useful applieation. Therefore is it, that
I have been anxious to assure you of its extreme fruitfulness
in practical results.

But yet I would not willingly suffer you to believe that the
whole worth and dignity of the science consist merely in its
applicability and usefulness., It has other praises beyond
these. In every pursuit that can claim to be called philo-
sophical, the labourer has his reward in the progressive solu-
tion of doubt, and in the perception of infinite details bound
together in some simple and harmonious scheme. “ Accus-
tomed (says Sir John Herschel) to trace the operation of
general causes, and the exemplification of general laws, in
cirenmstances where the uninformed and uninguiring eye per-
ceives neither novelty nor beauty, the votary of seience walks
in the midst of wonders; every object which falls in his way
elucidates some principle, affords some instruction, and im-
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presses him with a sense of harmony and order. Noris it a
mere passive pleasure which is thus communicated. A thou-
sand questions are continually arising in his mind, a thousand
subjects of inquiry presenting themselves, which keep his
faculties in constant exercise, and his thoughts perpetually on
the wing; =o that lassitude is excluded from his life, and that
craving after artificial excitement and dissipation of mind
which leads so many into frivolous, unworthy, and destructive
pursuits, is altogether eradicated from his bosom.”

No science with which I am acquainted offers these mental
rewards to its cultivator in so large a measure as that under
our consideration. Day by day, as progress is made in its
arduous and intricate problems, the student rises to a fuller
appreciation of the harmony and mutual fitness of the universe.
At first view, the phenomena of disease might appear to be
the blind workings of chance, or the cruel strivings of an evil
principle bent on marring the beautiful perfections of Nature.
We see pain and misery, deformity, loathsomeness, and pesti-
lence; every apparent form of physical evil, every apparent
contrariety and caprice. We are involuntarily reminded of
our great poet’s lazar-house, with the innumerable shapes of
anguish which it displayed:—

Sight so deform what heart of rock could long
Dry-eyed behold ?

Intolerable, indeed, would be the spectacle, if we had no power
to interpret and explain it; or if, in spite of inquiry, it still
stood in our contemplation casting its long shadow over the
universe, as so much necessary unmitigated evil, or as the
indiscriminate operation of some wanton curse.

QOur examination rewards itself by showing us far otherwise.
We find that Disease works according to laws definite, con-
stant, invariable; we find in it no contradiction to the laws of
life; on the contrary, that the latter, in their simplicity and
comprehensiveness, include and account for it; that the power
of adaptation to circumstances, the power of resistance to
casualties, the power of repair after injury, would not be pos-
sible or conceivable attributes of the human body, except
under conditions which impose the liability to disease. At

c2



18 Pleasures and Rewards of the Study.

every turn of the subject, and in every fresh illustration which
new study reveals to us, we derive deeper and more steadfast
convictions of the total absence of caprice, chance, or irre-
zularity, even in the strangest influences of disease. We
become habitual observers of that mystery which most of all
tends to chasten and to elevate the mind,—observers, namely,
of the unbroken uniformity which prevails in the operation
of Natural Laws. Standing, in the daily exercise of our profes-
sion, amidst an apparent chaos of darkness and suffering,
where at first all seems, as of yore, to be “ without form and
void,” it is our great privilege, that by the aid of scientifie
insight, we are raised to a recognition of the ®Spirit which
moves upon the face of the waters,” and which now, as in the
first morning of creation, resolves that chaos into harmonious
order, that darkness into intelligible light, that suffering into
the feeble counterpoise of some greater and more extensive
good,

Nor is this our only privilege in the philesophical study of
Pathology. Living in the contemplation of Nature; contrasting
our restricted faculties with her infinite empire; feeling the pro-
portionate littleness of individual existence; and yet noting,
too, that every existence, as part of a great system, lives and
dies, rises and is merged, only in obedience to those harmo-
nious laws which govern the immeasurable whole,—so that,
except in conformity with these laws, “not even a sparrow
falleth to the ground;” — learning all this, and learning it
reverently; acquiring deep convictions of our own dependence
on the operation of laws which are beyond our control, and
yet of the unchanging stability and comprehensiveness of
those laws; we may convert these intellectual convictions into
the means of moral teaching for ourselves, and may at length
for our reward acquire that happy union of composure and
humility which is the best gain of the Philesopher.
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Conditions of the Blood in Disease;

the daily six pounds, more or less, of meat, bread, coffee, fish,
wine, salad, condiments, water, &c., exactly correspond to the
quantity of faeces, urine, sweat, expired carbon, &c. A cer-
tain small proportion of these matters passes quite unaltered
through the stomach and intestines; appearing at one terminus
of the canal in exactly the same form as it entered at the other;
but nearly all the substances taken into the stomach un-
dergo solution there, or in the duodenum, are absorbed into

® Analysis of the Composition of Healthy Venous Blood.
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the circulation, and make their re-appearance eventually in
some new combination, in which few or none of their original
properties survive. Leaving out of account that small propor-
tion which, as I have said, passes unchanged through the
canals, (such as the woody matter of vegetables, indigestible
bits of smoked meat, &e.,) it may be said that the true excreta
correspond exactly to what is absorbed from the food. Food,
I need hardly tell you,is not taken for the sake of the exereta,
or in order to furnish them; it is taken to renew the body;
and unless it were supplied to the system in cousiderable
excess, none of it would pass into an excretion till after having
entered into the construction of the body—till after having
been part of some one tissue or another.

The blood, as it cireulates, gives to each organ the means of
repairing itself; first, by furnishing it with material of new
growth; secondly, by washing away from it in a dissolved
state, whatever elements of its tissue have become worn out
and useless. Thus, e. g, with the brain: the carotid artery
carries blood to that organ; the jugular vein carries it back;
and therefore, theoretically speaking, there must be this dif-
ference between the contents of the two vessels—that the
blood of the jugular vein will be destitute, comparatively, of
the materials necessary for renovation of the brain, (the phos-
phorus, the fat, &e.,) and will contain, instead of them, the effete
products or waste of the brain, formed in the progress of its
function,— chiefly perhaps consisting of carbonic acid, the
phosphates, water, and other oxidized elements of its consti-
tution; and then, as a final result of this process, the blood
which has traversed the brain, and undergone the change in
question, presently goes to other organs—organs of excretion,
such as the lungs or kidneys, where the phosphates and car-
honic acid get eliminated from the system.

If this were the whole history of the blood, its investigation
in disease would be comparatively easy. DButa chief difficulty
in the study is this; that the blood undergoes changes of its
own—undergoes what I can hardly call anything else than a
process of growth. In addition to receiving new matter from
the food, and old matter from the tissues,—in addition to feed-
ing the several organs, and supplying the several exeretions of
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the body, it does also itself undergo, as I have said, progressive
changes of its own, analogous to the growth of the solid tissues.
For the new materials which are derived to it from the food
are not blood at the time of their addition; theyare crude, im-
mature products, which subsequently ripen within the stream
of the cirenlation, under the influence of the maturer blood,
and conformably to its composition. To some of you, perhaps,
the view here suggested, of the blood undergoing development
akin to growth, may be new and strange. There is an early
prejudice, which makes us consider solidity of structure an in-
dispensable preliminary for the residence and manifestation
of life. Still, in spite of that prejudice, and in spite of the
fluidity of the blood, you may safely believe that that red
fluid is a living, growing mass; that the process of blood-for-
mation is not the mere infusion of ecertain ready-made
materials from without, but is as truly a process of growth as
the development of cartilage or muscle.

If the power of resisting change—if the power of converting
things to its own type, and perpetuating its own constitution—
be signs of life in an element. or portion of the body, I know
none which possesses these qualities in a higher, if in so high,
a degree as the blood. And further, in recalling its anatomy,
you will be confirmed in this view. You will remember, that
in all other elements of the body, the abundance of cell-
development which you meet with, measures the activity and
constancy of growth; and if you put a drop of blood under
the microscope, and compare it with a patch of equal size of
liver, or of hrain, you are at once enabled to judge how im-
measurably greater is the developmental activity in the blood;
or if you look at a drop of fluid from the thoracie duct, you
observe myriads of cell-germs there—germs which it is the
chief, and perhaps the only, object of the lacteal and lym-
phatie systems to provide,and which attain their maturity,
and fulfil their purpose, only when received into the blood.

And not only does the blood live and grow; but, in the
mature animal, its life and growth must precede all other life
and growth in the body; for first i¢ grows, next other organs
grow at its expense,

‘What I have said will suggest to you, how many liabilities
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to disease are included in the circumstances to which the
blood is exposed; how easily morbid ingesta may become com-
mingled with it as causes of change; how easily matters may
be retained in it, which various distant organs ought to elimi-
nate; how easily its own progressive development may be in-
terfered with, arrested, or deranged.

The enumeration, too, that I have given of its functions in
health, will show you sufficiently what particular difficulties
belong to any investigation of its changes in disease. In the
first place, the extreme rapidity with which all its changes
occur, the consequent transientness of the phenomena, and
the minute quantities in which several of the ingredients
exist, oppose great obstacles to the research ; but still greater
embarrassment is caused by the extreme complication of the
fluid. By “ complication,” I do not mean merely that it con-
tains a large number of ingredients; but that those ingredients
correspond to different dates of time, to different degrees of
development, to different organs of formation. Mentally we
can see with perfect distinctness, that in every porringer of
blood drawn by the phlebotomist there do in reality co-exist
three forms of blood—viz,, 1st, blood not yet ripe, but in
course of development—perhaps I should rather call it matter
in a transition-state from food to blood ; Zndly, blood which
is already perfect, and which, at the moment of its abstrac-
tion, was actually doing the work of the economy ; 3rdly,
blood which had done its work and was worn out; or, to speak
more exactly, the waste material of those various organs and
tissues which the blood had previously nourished. Mentally,
I say, we can separate these three kiuds of blood, but experi-
mentally we cannot. They are mixed together—past, present,
and future, (the blood of yesterday, the blood of to-day, and the
blood of to-morrow,) and we have no method of separating them,

In all probability, the fibrin and extractive matters repre-
sent the waste products of the active elements of the body,
and exist in the blood as effete material in the way to
be eliminated ; representing what just now, by a figure of
speech, I called the blood of yesterday. Of the fibrin, I shall
have plenty to say presently, and shall then explain to you
why I consider it as an effete product in the blood. Of the
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extractive matters I know too little for me to dare to say
much; hardly an endeavour has yet been made by any com-
petent physiological chemist to refer them to the several
organs in which they probably originate. Dr. Franz Simon,
who has done with them more than any other chemist, divides
them according to their respective menstrua into water-
extract, alcohol-extract, proof-spirit-extract ; but (as I need
hardly suggest to you) that is not the sort of division likely to
be useful to us in our present subject; the only physiological
division would be one referring them severally to the organs
whose effete products they represent: showing such an one to
be brain-extract, another muscle-extract, &e. &c.

It is desirable, Gentlemen, so far as may be possible in
treating of blood-diseases, to contemplate them in the manner
suggested in the physiological retrospect I have made, and to
take them in some such order as the following:—First, diseases
depending on morbid ingestion; secondly, diseases depending
on increase, arrest, or alteration of the excretions; thirdly,
diseases depending on modification of the blood’s own growth
and development.

1. Morbid Ingestion—This is, in fact, known to you under
the other name of poisoning. DBut when we have a patient
suddenly dying or presenting symptoms under the effects of
an active drug, we are sometimes apt to forget how important
a part the blood plays in the production of phenomena. The
symptoms of blood-disease are, in fact, generally quite lost in
those of some secondary local affection. Where alecohol has
been taken, the remarkable cerebral phenomena induce one
to say that “it has got into the patient’s head”;—and so it
lias; but its presence there has been preceded by its solution
in the blood; and if a quantity of blood should be withdrawn
at the time when alcoholic excitement is at its height, the
process of distillation would conclusively attest the presence
of the agent in question. You are, I dare say, aware of
Majendie’s celebrated experiments with poisons, partieu-
larly of those which he undertook to illustrate the trans-
ference of poisons by the blood. There are certain strong
poisons, such as the wourali, which very rapidly diffuse
their action over the entire system if a small portion be in-
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serted into a recent wound. A little wourali thus inserted
into an incision in a dog’s foot would very rapidly prove
fatal, under all ordinary circumstances; but Majendie found
that if he previously tied the femoral vein, so as to prevent
the general system of the circulation being contaminated
by the poison, the symptoms were almost indefinitely post-
poned; he found, however, that directly he loosened his liga-
ture on the vein, the poison (having passed on into the eireu-
lation) began to operate, and soon produced its characteristic
fatal results. He invented, too, an ingenious way of demon-
strating this still more strikingly; he would amputate a dog’s
leg, all but the artery and vein,so that the vessels should be the
only medium of connexion; or, more than this, he would
divide these vessels, and join their upper to their lower sec-
tions by bits of quill or of catheter, still letting the blood flow
on through the severed limb by means of these artificial
pipes; and, not the less, did the symptoms of poison arise
when there was no continuity of living tissue, no communica-
tion whatever except the flowing contaminated blood.

The same is true in respect of cases of slower operation:—
in a peasant, who has been eating diseased rye-bread for some
weelks, and who presently, in consequence, has dry-gangrene of
the extremities; or in a painter, who for months or years has
been exposed to the poisonous contact of lead, and who has
got paralysis of the extensor muscles of his wrist, with per-
haps other nervous injury beside; or in a gilder who has
been for a similarly long period inhaling the vapours of mer-
cury, and is palsied in consequence;—in any such case, I say,
you must not forget that the disease of the blood is the first
link in the chain of cause and effect, and that the local affec-
tion, the excitement of brain, or the paralysis of muscles, or
the obliteration of bloodvessels in the cases I have cited, or
indeed any other morbid affection of a tissue or organ under
similar circumstances, depends on that tissue or organ being
nourished by a previously contaminated blood. If you take
into the stomach a little rhubarb or iodide of potassium, and
find traces of the drug in a few minutes in the urine, you
know that before arriving at the kidney this material must
have traversed the circulation; that it must have been absorbed

D
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from the intestinal canal, have been dissolved in the serum,
and literally have formed part of the blood during the time
that elapsed between its absorption and its discharge. You
see that this is pretty nearly the same thing as occurs in the
natural processes of organic conversion. The urea, which the
kidney naturally secretes, has not been developed in that
organ, but has been formed at a distance from it—has been
formed, in all probability, as a part of the series of chemical
changes which occur in the active tissues of the body during
the performance of their functions; then, in order to reach
the kidney, has formed part of the stream of circulating
blood, dissolved in its serum, and detectible there by chemiecal
procedure.

While on this subject, too, I may take the opportunity of
mentioning,—though I shall again have occasion to recur to it,
—that the organs which display these secondary affections
under the influence of poisons in the blood will always have
appropriated a certain proportion of the poison into their
substance, and will generally display it, under chemical treat-
ment, even more strikingly than the blood itself. Thus, for
instance, in the post-mortem examination of a paralytic look-
ing-glass silverer, you may have the certainty of discovering
traces of mercury in the substance of the nervous centres, &e.

Now, to the affection of the blood by morbid ingesta, there
are limitations set by nature which it may be well to consider.
1. A variety of poisons which wounld prove instantaneously
fatal if they could enter the blood, are precluded from
entering it—at all events rapidly., The mineral acids,
for instance, would at once coagulate the albumen and
destroy the fluidity of the blood; but this act is impossible
in reality; for, their first chemical action being exerted on
the tissue with which they come into primary contact,
they begin by disorganising this, coagulating all the albumen
in its capillaries, arresting its circulation, and thus opposing
an effectual barrier to their own direct action on the blood of
the general circulation. I think it little less than certain,
though I have not the means of demonstrating it to you, that
the action of corrosive sublimate is very importantly limited
and retarded by this process; and I may suggest it, as a very
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proper subject for inquiry, whether the pneumonia which so
often follows the action of corrosive poisons, may not, in some
instances, depend on a mechanical stasis, or interference with
the capillary circulation in the lungs, by means of coagulated
albumen, which has been conveyed in the blood from the seat
of the primary lesion, and has become arrested in the next
ensuing minute vessels to which the circulation had hurried
them.

There is another limit to the possibility of the blood’s being
poisoned, and this one acts almost or quite universally. I al-
lude to the extreme rapidity of excretion, and I may inform
you that this faculty, which forms an all-important provision
for the safety and integrity of the blood, constitutes likewise
(as you may conceive) a main source of difficulty in all che-
mical endeavours to demonstrate the passage of drugs and
poisons through the circulation. I have already stated to
you (and you may easily illustrate it for yourselves), that the
elimination of a matter by one organ or surface of the body is
sometimes quite as rapid as its absorption by another. We
are unable to decide what effect might be produced by the
presence of a drachm of iodide of potassium in the blood, be-
cause, as soon as a few grains are absorbed from the stomach,
the kidney and various mucous membranes begin to secrete
fluids, which are impregnated with the drug, and which rapidly
remove every trace of it from the circulation. Prussiate of
potash has been detected in the urine two minutes after its
introduction into the stomach. I can give you a striking in-
stance of the completeness with which these transferences
are effected without disorganization of the blood. An ounce
of lactic acid was injected into the pleura of a dog, daily, for
several days; twenty-four hours after the last injection, not
only had the blood its normal reaction, but the serous effusion
in the pleural cavity was likewise alkaline.

I must not leave the subject of morbid ingestion without
two other allusions. In the first place, let me remind you of
the ingestion of the so-called morbid poisons—the materials
of infection in the specific communicable diseases. As I shall
devote a lecture to the separate consideration of these in-
fluences, I may content myself now with indicating to vou the
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point of contact between that subject and our present one,and
with telling you, that undoubtedly it is by absorption into the
blood, and by ulterior changes produced in that fluid, that the
virus of scarlatina, of hydrophobia, of typhus, of syphilis &c., ob-
tain their power of infecting and injuring the whole economy.

Secondly, let me advert to the abnormal passage into the
circulation of materials not having the fluid form—materials
which act primarily as foreign bodies within the bloodvessels.
I have already glanced at the possibility of coagulated albu-
men being transferred from one part of the circulating system
to another, and presently forming plugs, and giving rise to
congestions of bleood in the part to which it has been con-
veyed. Btarch, sawdust, sand, mercury, injected for the sake
of experiment into the systemic veins of the lower animals,
speedily get their particles impacted in the capillaries of
the lung, and produce pneumonia there. This inflammation
is often not very intense, and is circumseribed to the imme-
diate vicinity of the foreign irritant or obstruent: after such
an experiment, you will find a globule of mercury, or a few
granules of silica, forming the centre of a little circle of in-
flammatory condensation in the lung, or perhaps of a little
abscess, which, if left to itself, would presently have burst
into any neighbouring bronchus, and would then have healed.

Sometimes the foreign materials thus introduced into the
circulation are things having life, and susceptible of ulterior
changes of their own; such as the growing germs of pus and
cancer. In the practice of surgery, we very frequently have
the opportunity of witnessing the effects of their presence in
the blood, and the manner in which that presence is ocea-
sioned. In the progress of cancerous tumours, veins get laid
open, often in such a manner that a portion of the morbid
growth blocks the ulcerated opening of the vein, suffers the
circulation for a while to pass on uninterruptedly, and from
time to time shedsa batch of cells into the blood which washes
over its surface. Suppose this to be a systemie vein, and youn
will know that presently this blood, with cancer-germs sus-
pended in it, must reach the right side of the heart, and
thence be transmitted to the lungs: there—in capillaries which
are adapted only for the corpuscles of the blood, the larger
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foreign cells are at once arrested, as on a filter, and become
the nucleus of secondary cancerous growths. Similarly with
pus, suppuration may have occurred in some tissue which
(like the cancellated structure of bone) abounds with large
veins, and some of these may have ulcerated and have given
entrance to the pus-cells; or, in another case, the vein may
itself have been the seat of suppurative inflammation, and
have suffered the products of this process to make way through
the lining membrane into the blood; or (as very frequently
happens in surgical operations) large veins may have been
freely opened in immediate connexion with surfaces likely to
undergo acute suppuration; or (as I have seen in two in-
stances) a small abscess in the muscular substance of the
heart may discharge itself into the auricle or ventricle; or
finally (as I have lately had occasion to witness), there may
be the passage of pus from diseased lymphatics into the
thoracic duct, and thence into the subclavian vein;—and then,
whether the admission of pus into the stream of blood have
arisen in one way or the other, the results are uniform: the pus-
cells are larger than the blood-corpuscles ; they consequently
become fixed in the smaller capillaries at which they next
arrive,and give origin to what are called secondary abscesses.

It will be obvious to you that these secondary formations of
pus and cancer (for both follow the same law) will be apt to
occur in the lungs, when the primary disease has been in con-
nexion with some svstemic vein; and that, on the contrary,
they will present themselves in the liver, when some vein of
the chylopoietic system has been the channel of infection.
When secondary deposits have occurred in the lung, there is
liability to the formation of innumerable tertiary deposits in
other parts of the body: and, in regard of pus, this liability is
extreme. I cannot tell you with certainty whether these
ulterior formations depend on the diseased lung furnishing
materials de novo for the contamination of the system; or
whether, on the contrary, they arise from some of the original
inflammatory products having (from their smaller size) escaped
detention in the capillaries of the lung, and having subse-
quently (perhaps meanwhile grown larger) got entangled in
the capillaries of the systemic circulation. The latter sup-
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position is, on the whole, most accordant with the facts of the
case; but I may tell you that it has never happened to me to
see these scattered abscesses in the course of the aortic circu-
lation, except where the lung itself has likewise been in a
state of suppuration.

There is, you see, a very striking difference between the
effects observed when these living things, these germs of pus
and cancer, get into the circulating blood, and the derange-
ments which arise (at first mechanical, and afterwards, to a
very limited extent, inflammatory) when inorganic foreign
bodies have found their way into the stream. The essential
difference lies in the immense reproduction which follows the
intra-vascular stasis of the former class of bodies. In the
present state of our knowledge, it is impossible to decide with
confidence as to the manner in which this occurs; but there
are good reasons for believing that the transplanted germs
(like the founders of a colony) become, in their new site, the
agents of this multiplication. There are no sure grounds for
determining whether the process occur at their expense;
whether it consist in an actual development out of them;
whether (by endogenous generation, or by some analogous
method of breeding) the transplanted cells of pus or cancer
stand in a parental relation to the secondary deposits which
they oceasion.

IT. Having thus touched on the most important souress for
contamination of the blood by ingestion of abnormal products,
I now proceed to enumerate, under our second head, those
diseased conditions of the blood which arise in errors of eges-
tion or excretion,

1. Foremost among such morbid conditions we may consider,
as a class, the refention and accumulation in the blood of
matters which ought to be excreted.

a. Of all excretions, that of carbonic acid seems the most
essential to the continuance of life, and any sudden interrup-
tion to its progress proves, as you know, immediately fatal.
In warm-blooded animals, where the waste of tissue is incom-
parably more rapid than in the lower vertebrata, constant
renewal of oxygen is indispensable to the function of the
nervous centres,and privation of this gas proves per se a rapid
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canse of death; but in cold-blooded animals (where the need
for oxygen is less urgent) we are able to observe, experimen-
tally, that asphyxia results not so much from the absence of
oxygen as from the accumulation of carbonic acid in the blood,
and that such animals live (comparatively speaking) a long
timne, if placed in an atmosphere of nitrogen or hydrogen gas,
which, though destitute of oxygen, enables them, according
to the well-known laws for the diffusion of gases, to eliminate
their carbonic acid as fast as it is formed. We have many
opportunities of recognising the influence of carbonic acid on
animal life as that of a poison, positively; and we can trace
all degrees of this agency from that minor amount of incon-
venience and injury sustained as we breathe an ill-ventilated
atmosphere (that of an ordinary ball-room, for instance, or of
the theatre at the College of Surgeons), up to the dramatic
French suicides effected by the vapours of burning charcoal,
or the rapid extinection of life in animals forced to respire the
exhalations of the soil in the celebrated Grotta del Cane, near
Naples. The state of blood brought about by any of these
means is one in which the distinction of venous and arterial
is more or less completely lost: the blood tends to become
uniformly venous in its qualities; that is to say (whether
taken from artery or vein), it has a dark colour, and an im-
paired coagulahility.

Defective exhalation of carbonic acid attends a great variety
of diseases in the human subject ;—all, namely, in which the
extent of respiratory surface is diminished by any organic dis-
ease of lung, or by a straitened capacity of chest; or in which
the access of fresh air is hindered by an obstruction of the
larger air-tubes, or by a paralysis of the inspiratory muscles;
or in which the heart is unable to maintain an active circula-
tion through the lungs, so as to expose all parts of the blood
with sufficient frequency to the influence of the atmosphere.

Chronic venosity of the blood (as it oceurs in dependence
on congenital malformations of the heart) is called cyanosis ;
and the blueness of surface from which this class of cases
derives its name, depends on the insufficient exhalation of car-
bonic acid. The heart (owing to its mechanical imperfections)
cannot circulate the blood rapidly enough, cannot expose it
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often enough to the action of the air; thus the carbonic acid
accumulates, and maintains the blood in a venous condition;
while, at the same time, the malformed organ, by delaying
the systemic circulation and causing great congestion of the
carbonated blood in the general capillary system, renders the
unhealthy tint of the blood more apparent to the eye than it
would be in any simple case of poisoning by carbonie acid. If
the subjects of such diseases delay to die (as sometimes they
do for years) they vegetate with a general torpor and feeble-
ness of vitality, with an incapacity for muscular or even mental
exertion, with an extreme susceptibility of fatigue, and with
a defective resistance to cold, which sufficiently mark the
morbid chemistry of their blood.

There is one signal peculiarity which attends this chronie
venous condition of the blood, and which I must not leave un-
mentioned. Not only in extreme cases of cyanosis, but in all
chronic diseases where, from any cause whatever, there is de-
fective arterialisation of the blood, the patient enjoys ome
privilege. Ile is exempt (perhaps absolutely, but at least, all
but absolutely exempt) from tubercular diseases. And as the
circumstances which interfere with due aération of the blood
are of the most various kinds (some of them acting merely me-
chanically), so we are justified in inferring, from the exemption
just specified, that the condition of system in which tubercle
is deposited is incompatible with venosity of the blood.

b. You are familiar with another illustration of retained
excretion in the blood, as constituting the disease of jaundice :
the phenomena of which depend, first, on the saturation of the
liquor sanguinis by the colouring matter of the bile, subse-
quently on the deposition of this colouring matter in various
tissues, and its admixture with various secretions. In the
urine, especially, you see a large quantity carried off. As
soon as the mechanical impediment to the flow of bile has
been removed, and the secretion again takes its natural course
into the duodenum, the urine rapidly recovers its natural hue,
and so likewise, we may presume, does the serum of the
blood. The skin is more permanently dyed, and recovers itself
slowly: probably the colouring material is deposited there
in a solid and scantily-soluble form. Vogel has noticed, in
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the tissues of persons who have died with jaundice, the pre-
sence of coarse granular deposits of an intensely vellow-red
colour. In such cases, too, you may expect to find the colour-
ing matter deposited in the nucleated cells of the glands
which have been excreting it: in those of the kidney, for
example, I have often observed it. Of the real condition and
changes of the blood in jaundice we know very little. We
can in most instances account for the occurrence of the dis-
ease, either by finding evidence of a mechanical impediment
to the passage of the secretion; or by having reason to believe
that the secretion has been formed in sudden temporary
excess, so as to flood the ducts and lobules of the liver: and
in either of these cases we can understand the blood being
tainted with bile. And we easily, with the eye, trace the
apparent diffusion of the retained produect in all parts to which
the blood has access; but this is only as regards the colouring
matter, for in respect of the essential constituent (bilin) we
have little certain information. Sometimes this ingredient
has been discovered in the urine by means of Pettenkofer’s
test, but by no means invariably; and yet it does not seem to
accumulate in the blood. The subject derives great additional
interest from the insignificance of the symptoms which often
attend jaundice, and which we can scarcely suppose consistent
with the suppression of so large an excretion. Whether the
bilin may undergo decompeosition in the blood, and may thus
be brought within the excreting power of other organs,is a
point as yet quite undecided, and on which accurate knowledge
is very much required.

¢. The most important disease under our present head is
that deadly contamination, which the blood is liable to derive
from the retention of wrea, whenever the kidneys have become
incapable of discharging that product from the system. It is
thus that patients die with acute suppression of urine, or with
the chronie effects of Bright’s disease, poisoned by their own
urea. The blood, loaded with this material, acts on the brain
as a narcotic, and terminates life by coma and convulsions.
Very often (especially where its accumulation in the blood
is gradual, as in slow cases of kidney degeneration) the urea
will act as an irritant of various tissues, especially of the
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serous membranes: the patients will be carried off by pleurisy
or peritonitis, or sometimes by pneumonia. Many fatal attacks
of inflammation, which at first might appear idiopathic, prove,
on more careful inquiry, to be secondary effects of the state
under consideration. In all cases where a large inflammatory
effusion has occurred under the influence of an urinous conta-
mination of the blood, you can demonstrate,by proper chemical
tests, the presence of urea in that effusion, and ean thus
connect the fatal disease with the true cause of death. The
vomiting and diarrheea, which so frequently ocecur in con-
nexion with DBright’s disease, have the same pathological
origin: they consist in an irritation of the gastro-intestinal
mucous membrane, by the morbid blood, and their tendency
is to work off the poison by that secreting surface: a point to
which I shall hereafter have occasion to recur.

2, A second, and a very important class of errors relative
to egestion from the blood, is the opposite to that just spoken
of—a class of diseases, namely, in which the blood is de-
ranged by the occurrence of certain new, artificial, or other-
wise abnormal excretions. Now these morbid drains from the
system modify the blood chiefly in respect of its proportion
of solid to fluid ingredients : they affect its dilution, making
it more or less watery than it should be ; and, in doing this,
they alter its specific gravity.

a. Inspissation of the blood, under such circumstances, is
rare. You might at first think it would cccur in diabetes,
where the flux of water is so great; but when you remember
the high specific gravity of the urine, and the vast quantity of
solid matter running to waste in that excretion, you will be
prepared to believe the contrary. And such is the case: the
golids of the blood are relatively diminished in diabetes.
Nothing can illustrate the waste of the economy in that dis-
ease, and the extreme degree in which nourishment is derived
from its due course, more clearly than the fact, that despite
the immense elimination of water, the specific gravity of the
blood is below its standard.

The only disease (so far as I know) in which the excretions
gain on the fluidity of the blood, so as to inspissate it, is
cholera. Lecanu made several experiments upon the consti-
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tusion of the blood in this disease, and found the water always

materially reduced, in one case even to less than half the total
weight of the blood examined. The following are his num-

bers :—
Case 1. Case?2. Case3. Case 4.

Solid constituents......... 2§l 330 340 520
“Fater (IS RLEERT SR RERELLE SRR N 749 ﬁ?ﬂ Eﬁc‘ 43"]

and in a separate analysis of the serum in cholera, which
0’Shaughnessy published, the solid ingredients are given as
more than 17 per cent. of the serum, instead of being 9 or 10
per cent.

This inspissation of the blood in cholera has, no doubt,
much to do with the production of symptoms: the dulness
and flaccidity of the cornea, the shrinking of the extremities,
the imperfect aération of the blood, and especially the stag-
nation of the blood-corpuscles in the Malpighian capillaries
of the kidney, with the consequent suppression of urine,
would all be probable physical results of so important a
change in the fluidity and circulability of the blood. As
regards the origin of that change in the blood, I need hardly
tell you that the excretions, which pour by pailfuls from
the intestinal canal with a rapidity unparalleled in disease,
furnish a sufficient explanation.

. b, Attenuation of the blood marks all other diseases which
are attended by exhaustive discharges,and is their almost
immediate result,

First among these may be counted hammorrhage. Ten of
Cruveilhier’s patients were bled three times. The mean con-
dition of their blood, after each bleeding, was as follows :—

Atist  Atond  Atsrd
bleeding. bleeding. bleeding.

Density of defibrinated blood... 1056 1053 1049

Quantity of water in 1000 parts 793 8077 8331

Holid residng ..ciuiiisieansna  S0T 192-3 176-9

Corpuecles ... .oinn i sdisanie: 13058 116°3 992

BN BOIET, < oo s s sp esandnnpnsaianl SO0 637 646

EURENERNN i i e o m Ay 35 38 ad

And MM. Becquerel and Rodier, who give these particulars,
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state that the effect of bleeding in impoverishing the blood
increases with every venesection. This is likewise well illus-
trated in many of the tables which accompany the work of
MM. Andral and Gavarret.®* In their striking array of facts
you will observe that the attenuation of the bLlood oceurs
almost exclusively at the expense of the corpuscles, the other
constituents of the blood undergoing little change, in their
proportion either to each other or to the entire mass. This
law prevails in respect of all hiemorrhagic affections, and of
some exhaustive diseases besides. The albumen, for instance,
you will observe, remains stationary, or nearly so. The

* Propovtion of the several Ingreients af the Blood in Cases of Rheumatic
Fever, illustrating the Chunges effected by Biceding.
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physiological explanation of this fact appears to be as follows:
—After the abstraction of a considerable mass of blood, the
volume of the circulation is restored by an increased absorp-
tion through the veins: the materials absorbed consist of
those which had previously been exhaled from the capillaries
into the interstices of the several organs, and into the areolar
tissue of the body, a fluid so nearlyidentical with serum, (differ-
ing only in its concentration,) that this constituent of the blood
is soon replaced; but as the corpuscles can only be regenerated
by a slower process of growth, each bleeding appears to have
been made especially at their expense.

But still there are certain drains or excretions from the
system which oceur chiefly at the expense of the serum of the
blood, and by which the albumen is consequently much re-
duced in its proportions. Protracted and extensive suppura-
tion, or the discharge from large cancerous sores, or continued
serous evacuations from the bowels, would act directly in
diminishing the albuminous contents of the blood, as well as
indirectly interfere with the regeneration of its corpuscles.
In Bright’s disease, where so much serum passes off with the
urine, the same effect is observed; in three cases, where
Andral analyzed the blood, he found that the organic matters
of the serum had fallen from their normal proportion (72 in
1000) to 61.5, 60.8, and 57.9 respectively. The development
of hydatids in the liver (as it occurs in the rot of sheep) is
attended by a similar result as regards the albumen; and
Andral, who first drew attention to the fact, states that sheep
are liable to two distinct forms of ansemia, contrasted with
each other in this particular: in the one form (analogous to
chlorosis of the human subject) the corpuscles alone are
diminished; in the other (that which depends on the parasitic
growth) the albumen, equally with the corpuscles, undergoes
a marked diminution.

The attenuated condition of the blood, arising under any
of these circumstances, produces an important secondary
effect which is worthy of notice. You know that naturally
the limitary membrane of the capillaries is a transudable
tissue; that it lets a certain quantity of the liquor sanguinis
sweat through it; and no doubt there is a definite proportion

E
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observed by nature in the construction of the body (according
to its various local necessities), between the fluidity of the
blood and the thickness and transudability of that limitary
membrane, in the several organs where it is distributed.
Now, in excessive attenuation of the blood this proportion is
destroyed; the fluid is too penetrating for the tissue, and in
consequence the membrane becomes too easily transuded by its
contents. Such is the origin of those effusions into the areolar
tissue (edema) and into serous cavities, which are apt to occur
when the serum of the blood is much de-albuminised. They
do not arise in cases (of heemorrhage, for instance, or of chlo-
rosis) where merely the corpuscles of the blood are relatively
diminished; but only when the liquor sanguinis has undergone
some considerable reduction of density by the loss of its dis-
solved albumen. Their origin is purely physical: the animal
membrane, under the same amount of pressure, suffering the
partial transudation of its fluid contents with greater facility
in proportion to the limpidity and low specific gravity of
those contents. Of the composition of the fluids exhaled
under these circumstances I shall have other opportunities of
speaking.
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LECTURE IIL

Blood in disease, (continued.)— Cell-growth in blood ; augmented
tn plethora; in menstruation; diminished in chlorosis. Thera-
peutic effects of iron explicable on general principles. Effects of
spleen disense on the development of the blood. Serum ; re-
lation of its salts to production of scorbutus; (#) relation of ifs
albumen to scrofulous and gouty deposits. (?) Erxtractive
matiers deferred to last lecture. Fat; conditions leading to
piorhemic. Fibrin; s signification in health, and that of
hyperinosis in disease; fibrinous concretions in infernal organs.
Pathology of endocardial deposits.

GextLEMEN,—Having in my last lecture drawn your attention
to those unhealthy states of the blood in which it has become
contaminated from external sources, or overladen with effete
matters that it cannot discharge, or starved and attenuated
by some unnatural drain established at its expense;—having
drawn your attention to these states in which the blood-
disease appears secondary and incidental to some previous
bodily disease, or to some obvious external lesion, I now pro-
ceed to consider those alterations which are referable to its
growth and development, and which (comparatively speaking,
at least) may be considered as primary diseases of the blood.

I. With respect to the Corruscies. (1.) Their propor-
tionate increase constitutes the condition of plethora; and
probably, for the most part, this proportionate increase co-
exists with an excess in the total quantity of circulating
blood; so that not only are the vessels fuller than they
ought to be—not only is the arterial pulse large, the venous
stream full, and the capillary network throughout the body
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amply injected, but further, the blood which thus fills the
vascular system is in itself of a richer and more intense quality
than accords with perfect health. According to the analogy
of other elements of the body, yon might speak of this con-
dition as hypertrophy of the blood. So little is known
hitherto of the circumstances which determine it, that I can-
not venture to say anything of its causes, except negatively.
I may tell you, that although starvation will counteract the
tendency to its occurrence, yet it cannot be referred exclu-
sively to the quantities of food taken daily. Of many persons
living together under similar circumstances, using precisely
the same diet,and taking the same exercise, a certain pro-
portion will tend towards plethora, while the remainder will
retain a lower rate of blood-development; so that we can only
leave it for the present as an ultimate fact, that—as the vital
power in some persons tends to build large skeletons; in others,
to accumulate fat; in others, to make bulky muscles; and
this, in each case, without any assignable external cause, but
by virtue of some law relating to the diathesis of the indivi-
dual, and inherent in him from birth;—so there are others
who evince a similar liability to over-growth of the blood—to
its formation, namely, in quantity or quality, out of proportion
to the remaining development of the body.

Visceral congestions, especially of the brain and lungs, with
a disposition to spontaneous hsemorrhage, are the inconveni-
ences which have been observed to accompany this condition
of the blood, and any hsemorrhage which may arise under
such circumstances is to be considered critical and curative
in its tendency. Most of you know, as a matter of familiar
observation, how often the spontaneous occurrence of epis-
taxis or heemorrhoids will give complete temporary relief to
the symptoms of plethora; and you will remember, from my
last lecture, that nothing acts so efliciently as haemorrhage
in producing that dilute and attenuated condition of the blood
which is the diametrical opposite of plethora. Unfortunately,
we cannot always with security leave this matter in Nature's
hands; for she does not invariably select the capillaries of the
rectum, or of the Schneiderian membrane, for the purpose of
relief; sometimes, especially after the middle of life, when the
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arteries are becoming atheromatous and weak, the heemor-
rhage will take place in the brain, or in other important
viscus, and endanger life.

The human female has a peculiar law of blood-development,
which renders her a constant illustration of what I have stated
to you. During about thirty years of her life she forms blood
enough for herself and an infant. If she be pregnant or
suckling, this redundant blood-formation fulfils its purpose of
nourishing her own organism and what (as regards our pre-
sent argument) may be considered the parasitic organism of
her infant; but if she be neither pregnant nor suckling, then
you will of course readily understand that the large blood-
formation, which is normal to her for those necessities, be-
comes excessive in their absence,—thus exactly presenting
the conditions I have spoken of as those of plethora; and like
other instances of plethora, this one tends to effect its own
cure by means of recurrent hamorrhage—that, namely, from
the mucous membrane of the uterus, which accompanies the
discharge of unfertilized ova from the Graafian vesicles, and
constitutes the periodical phenomenon of menstruation. In-
terruptions of this process most commonly occur from general
causes affecting the blood-development, and keeping it below
that abundance, for which menstruation is the pre-ordained
relief; and in these conditions of ansemia, whatever evils arise,
are not caused by the suppression of the catamenia,but by that
impoverished condition of blood which leads to their suppres-
sion: therefore such evils are the very opposite to those of
plethora. But when, as occasionally happens, the blood-deve-
lopment is regular and ample, and the catamenia are sup-
pressed merely because of some local disease, which renders
the uterus incapable of its function, then all the general in-
conveniences of vascular fulness manifest themselves; and the
plethora, which cannot vent itself by the legitimate channel,
seeks a periodical relief at other surfaces, where it produces
heematemesis, epistaxis, or heemoptysis.

2. Far more frequent, however, than an increase in the
proportion of the blood-corpuseles is that aberration from the
standard of health which consists in their proportionate de-
crense, There is one disease which derives its visible cha-
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racters from the non-development of the blood-corpuscles,
and which consists essentially in that error; and, after what I
have just said on the pathology of menstruation, it cannot but
interest you to know that the disease to which I allude
(chlorosis) is eminently one of female puberty.

In fifteen cases of idiopathic ansmia, occurring in young
women, Andral* found the proportion of blood-corpuscles
varying, by successive degrees, from what he considers their
normal standard (127) to so low a level as 30 in a thousand:
and he found (precisely as would have occurred after large
hsemorrhages) that the water of the blood had increased just
as the corpuscles had decreased, standing in one case as high
as 886, In other particulars he considered the blood healthy;
but his estimate of fibrin for healthy blood is so liberal, that

* Proportion ng' the varieus Constifuents of the Blood in Fifteen Cases
of Chlorosis.—(From ANDRAL & GAVARRET.)
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probably most computators would have differed from him in
respect of these cases, and would have described them as pre-
senting an excess of that material; and the organic residue of
the serum is in most cases high. It is, however, quite evident,
from examination of the various analyses which have been
made, that the increase of fibrin (though often observed) is
not essential to constitute chlorosis; that the disease sub-
stantially consists in an atrophic condition of the blood evinced
in the non-development of its characteristic cells; and that
the larger proportion of albumen generally found in connexion
with this state may fairly be explained, where it exists, as an
accidental result of the defective cell-growth—which has left
the serum more saturated with organic blastematous material
than it could have remained if the normal proportion of blood-
cells had been developed out of it.

Few of the effects of medicine are more immediate or more
remarkable than that which results in this disease from the
exhibition of iron. We all know, clinically, how soon, under
the influence of this remedy, our patients recover their natural
complexion; and a chemical analysis of the blood explains this
sufficiently. F. Simon gives a case, where, after a few weeks
of treatment, the proportion of blood-corpuscles rose from
32 to 95 in the thousand; Herberger, one where it rose from
38 to 98; Andral and Gavarret, one where it rose (in spite of
two bleedings) from 46 to 95. .

It is indeed very interesting to observe the effects of treat-
ment tally so exactly with what is known of the pathology of
this disease. As regards the influence of iron on the blood,
we may with little hesitation describe it as a stimulant to the
development of blood-cells; in which respect its action falls
within a general law, (the evidence and bearings of which I
shall have other opportunities of discussing with you,) that
the specific stimulus of eell-growth, in every organ of the
body indiscriminately, is a material identical with, or con-
vertible into, the natural contents of the cell.

3. There is a third point relating to the morbid develop-
ment of the blood-corpuscles, to which I must direct your
attention, though I cannot, from my own knowledge, give you
any very definite information about it. It appears, that in
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some diseased conditions of the spleen, the shaped elements
of the blood become liable to change or to morbid admixture;
sometimes large granular globules, two or three times as large
as the natural-coloured corpuscles, have been found in abun-
dance in theblood; sometimes the ordinary colourless corpuscles
have been found in very great excess. The recent researches of
Professor Koelliker (with which, no doubt, you have been
made acquainted in the Physiological Lectures) render it
highly probable that the blood-corpuscles naturally undergo
their dissolution in the spleen, and that an early stage of this
process consists in their being collected in groups within a
cell-membrane, so as to form large granular globules, similar
perhaps to those which, in certain cases of spleen-disease, have
been found within the stream of the general circulation; and
although, since Koelliker's observations, no great progress has
been made in the pathology of the spleen, yet what little has
been noticed in regard of the blood, serves quite to establish
the certainty that the spleen exercises some very important
influence in its development; since this fluid, when observed
in ecases of spleen-disease, sometimes presents products appa-
rently derived from that organ in an unfinished process of
decay; sometimes, on the other hand, shows an extraordinary
abundance of blood-corpuscles in an undeveloped, colourless
condition. Within the last few days (through the kindness
of Dr. Peacock) I have had the opportunity of examining a
few drachms of blood from a child with enlarged spleen, now
in the hospital, and it did not present any very obvious devia-
tion from the ordinary characters of blood; it coagulated per-
fectly, and brightened by exposure to the air; microscopical
examination showed an abundance of colourless corpuscles,
but not such an excess of them as to appear abnormal; and,
among several specimens which I examined very carefully, I
found only a solitary shape which I could suppose referable to
the spleen—viz., a faint!ly-marked cell, containing at one side
of its cavity a cluster of three or four minute reddish-brown
solid rods, such as are represented in Professor Koelliker's
admirable article, (Cyclopsedia of Anatomy and Physiology,
fig. 537,) and are considered by him to be final transfor-
mations of the colouring-matter of the blood. I noticed
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likewise a few such clusters without being able clearly to
render visible any cell-membrane around them. In respect
of the not extraordinary number of colourless corpuscles ob-
served in this case, I ought to tell you that the patient had
been submitted to the course of treatment which most of all
tends to diminish the relative propertion of these corpuscles,
by hastening their maturation into coloured blood-cells—
namely, to the exhibition of iron.

1I. As to the albumen and inorganic materials (salts and
free alkali) which, with water, constitute the Serum of the
blood, there is just enough known to assure all philesophical
observers that this is the most important branch of hsema-
tology; but as yet the materials are too unfinished for any ex-
tensive application, You know that the serum of lymph and
blood constitutes the universal blastema, or atmosphere and
material of growth, not only for the cell-development which
incessantly advances within these fluids, but likewise for all
other essential organic increase within the body. In my last
lecture I mentioned to you the physical consequences (leading
to dropsical effusions) which arise from an attenuation of this
fluid, when parasitic growths, or other albuminous drains,
have removed its solid constituents in too great quantity; and
I distinguished this attenuation of the serum by the causes
just mentioned, from that other partial impoverishment of the
blood which depends on repeated hsemorrhage, and which
(being merely at the expense of its corpuscular contents) is,
like chlorosis, unattended by dropsical effusions.

It has been thought that an increased saline impregnation
of the serum might account for the phenomena of scor-
butus; that it would give a physical tendency to cohesion
of the corpuscles in the bloodvessels; that it would thus
lead to local stasis of the blood in the capillaries, and, by
rupture of these canals, to hmmorrhage. Mr. Busk, the
accomplished surgeon of the Dreadnought, published the
analyses of three specimens of blood from persons suffering
with sea-scurvy, in all of which the proportion of salts was
much increased; namely, from 6.8 to 9.5, 10.9, and 11.5, re-
spectively. But other analyses have been published, (particu-
larly those of MM. Becquerel and Rodier,) from which it
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would appear, that the only certain and invariable character
observed has been the advancing dilution of the blood,
effected by a diminution, not only of the globules, but of the
solid constituents of the serum likewise. The inquiries which
have been made in this subject have been attended with the
negative advantage of dispelling the old fiction, that the symp-
toms of scurvy depend on a solution of the corpuscles in the
serum of the blood. Nothing of this sort is the case: scorbutic
blood separates into clot and serum at least as readily asother
blood; the serum remaining perfectly clear,and the clot (owing
to an excess of fibrin) usually contracting with extreme firm-
ness, and often presenting a buffy coat. In the present state
of our knowledge, we are not familiar with any humoral
change presented in scorbutus which can account mechanically
and directly for the occurrence of those extravasations of
blood which are characteristic of the disease: the state of the
capillaries, however, forms a second element for inquiry in
solving the pathology of that symptom; and it is at least
worthy of consideration, whether the scorbutic blood-disease
(supposing any such to be demonstrated) may not first act by
affecting the nutrition, elasticity, and strength, of the limi-
tary membrane of the capillary bloodvessels, so as to produce
hemorrhage, not by the direct way of mechanical stasis and

" obstruction, but by the indirect way of weakening the capilla-
ries and promoting their rupture.

Various diathetical diseases stand in a very intimate rela-
tion to the plasma of the blood, though at present it is not
easy to refer them definitely to the albumen—much less to
state the exact morbid process in which they originate. The
humoral changes, for instance, which lead to the deposit of
tubercle, may almost certainly be said to have their sphere
of operation in the proteinous matters of the blood; and there
are some grounds, (to which I shall have occasion hereafter
to refer) for suspecting that those changes especially relate
to the constitution of its albumen. The phenomena of gout
and rheumatism, again, obviously have their immediate origin
in alterations of the blood; and there are reasons for believing
that such alterations are primary, and constitute the essential
nature of those diseases, respectively; but hitherto we are
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unable to hazard more than a conjecture as to the element
especially altered, or as to the nature of the change. We
know that, during the access of gout, lithic acid is generated
abundantly in the blood by some intense and rapid process of
chemical transformation; and the subsequent phenomena are
those which attest the presence of such materials in the blood—
namely, the occurrence of sudden local inflammations, and the
appearance of the irritating material (lithic acid) among the
inflammatory products. We know that), although lithic acid
is normally an excretion of the body, yet gout cannot consist
merely in the retention of that which ought to be eliminated;
since, in cases of Bright’s disease, lithic acid, no less than
urea, has been found in the blood, without having produced
symptoms at all resembling those of a paroxysm of gout. As
to the source of the acid thus extensively formed—as to the
element of the blood which undergoes transformation in order
to furnish it, we have no certain knowledge; nor indeed have
we more than a clue to inquiry for such knowledge, in the
fact that any excessive addition to the albumen of the blood,
(especially under circumstances of low respiration) soon occa-
sions an inordinate excretion of lithate of ammonia by the
kidneys, and thus inclines speculative persons to refer this
excretion to that element of the blood.

III. Of the quantitative and qualitative changes to which
the several so-called ExTracTive maTTERS of the blood are
liable, I am able to tell you nothing certain; but in a future
lecture I shall have occasion to say something as to the
pathological importance of these matters with respect to the
doctrine of morbid poisons, and I defer any consideration of
them to that opportunity.

IV. The Far of the blood is subject to remarkable variations
in quantity; and, whenever much augmented, it is liable to ap-
pear in anon-saponified state,in the form of free globules, which
render the serum milky. The circuomstances under which an
over-fat condition of blood arises are so various, that it is diffi-
cult to make any statement of their nature which may apply
equally to all cases. In some instances it is obvious that its
excessdepends only on the suppression of a secretion intowhich
it ought to enter largely: in cases of jaundice, for example, the
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blood has repeatedly been found in this condition,and obviously
has been overcharged with fatty materials, which the liver
ought to have eliminated. Trail gives such a case, (one of hepat-
itis,) where the serum contained 45 per 1000 of oily matter.
On a somewhat similar principle one may explain another con-
currence which has been observed—that of milky serum with
pneumonia and other acute diseases of the lung; sincein these
cases theoxidation of fatty materials in the blood is importantly
hindered, and they are consequently allowed to accumulate.
Similarly we may account for the occasional production of
this state of blood in persons addicted to the intemperate use
of alcohol; since in them the circulation is habitually loaded
with artificial ingredients, which require oxygen for their eli-
mination, and which therefore tend to supplant the natural
excretion of hydro-carbon: in such cases the fatty contents of
the blood will rise to 50 and upwards. During temporary gas-
tric derangements, arising, in these persons, from aggravated
indiscretions of diet, the amount of fat has been found very
high: Lecanu analyzed the blood in such a case, (complicated
by hematemesis, and therefore, perhaps, by disease of the
liver,) and found fatty matters amounting to 117 in 1000.
There are other instances, however, for which no expla-
nation is easy. In diabetes the blood has been found
fatty, and it may be doubted how far the loading of the
blood by sugar would be sufficient to explain this on the
principle just stated. Heller, too, gives a case of peritonitis,
in which there was milky serum containing 50 per 1000
of fat; and I believe that many similar cases have been ob-
served, where the blood has become fatty under the influence
of inflammatory disease, even where the organ affected has
apparently been quite disconnected from the function of
excreting hydro-carbon. For such coincidences I am utterly
unable to account.

V. The last ingredient of the blood, to the morbid variations
of which I must refer, is in some respects the most important
of the series: I mean, Fisrin. I may take for granted that you
are familiar with the general phenomena of coagulation of
the blood; how the healthy blood, which runs so glibly in
the pipes of the living body, and which spirts so fluidly
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from a puncture in any one of them, is scarcely brought
to rest in any receptacle out of the body before it begins to
gelatinise, and within a few minutes sets into an uniform
solid mass; that this gradually contracts and condenses itself,
squeezing out from its interstices a perfectly clear albuminous
fluid, and thus establishing the distinction between the clof and
the serum of the blood. You know, likewise, that this distinetion
has no counterpart in the living blood as it flows in the vessels;
but that the elot consists of the corpuscles entangled and
bound together in the gelatinization of a material naturally
distinct from them—a material which during life is dissolved
in the serum, and with it constitutes the liquor sanguinis or
plasma of the blood; so that the coagulum consists of the
corpuscles plus the fibrin of the blood, while the serum con-
sists of the plasma minus that same fibrin. According to the
healthy rate of coagulation, (a rate which, though it imme-
diately depends on the quality of the fibrin, is yet indirectly a
pretty accurate measure of its quantity,) the gelatinized blood
forms, as I have said, an uniform mass; a mass, too, which
preserves its uniformity when it has contracted in bulk, and
has discharged the serum from its interstices. But when the
coagulation is retarded (as it is apt to be whenever the fibrin
is in excess) the corpuscles begin to sink in the fluid before the
latter is sufficiently gelatinous to fix them, and the clot be-
comes distinguished intoan upper layer destitute of corpuscles,
and a lower one containing them in excess. The upper layer,
having its contraction less hindered by intervening material,
condenses itself into much smaller compass than the lower;
so that such a clot takes the shape of a truncated cone, the
upper yellow stratum of which, somewhat turned in at its
edges, consists of almost pure fibrin, and ocecasions the mass
of blood to which it belongs to be called cupped and bufy.

One of the first points observed in the examination of the
blood in disease was the frequency with which this appearance
concurred with the existence of inflammatory affections; but
on more extended inquiry it was found likewise to present
itself in a variety of other conditions. To all of these condi-
tions, however, there belongs the one common point of an
absolute or disproportionate excess of fibrin.

F
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Few points are more striking in the pathology of the blood
than the constancy with which inflammatory diseases aug-
ment the fibrin: in acute rheumatism, in pneumonia, brou-
chitis, pleurisy, peritonitis, quinsy, erysipelas—this constituent
has been observed increasing to the double, triple, quadruple,
quintuple, of its normal amount. Pathologists, perhaps too
hastily, were disposed to associate this increase with the con-
structive or organising processes which commonly follow on
inflammation, and to look on the augmented fibrin as tending
to the final purpose of some additional growth.

This is a matter of great importance, and you cannot do
justice to it without reflecting carefully on the natural fune-
tions of fibrin. Many physiologists have regarded fibrin as
that ingredient of the blood which, in the ascending scale of
development, stands next for appropriation into the living
textures of the body: they have regarded it as representing
the ripeness and perfection and nutritiveness of the blood.
On the opposite side, of late years, have been some who in-
cline to a very different view, thinking that they find cogent
reasons for placing fibrin on the same scale as the extractive
matters, and for reckoning it among those elements which
have arisen in the blood from its own decay, or have reverted
to it from the waste of the tissues.* I may confess that, to my
mind, this appears infinitely the more plausible view, and I
will tell you the arguments which induce me to adopt it.

First, I find that fibrin is undiminished by bleeding, however
frequently repeated; nay, that it often, or even usually, in-
creases under this debilitating treatment: its highest figure
given in Andral’s book (10.2) was at a fourth bleeding: and
Scherer found it as high as 12.7 at the third venesection in a
case of pneumonia. I find that under many other circums-
stances of exhaustion and weakness and inanition, during the
progress of starvation,t during diseases essentially anmmie,

* The latter view has been especially well argued by Dr. Zimmermann, in
various writings published during the last six vears.

t In analysing the blood of seventeen healthy horses, Andral and
Gavarret found the maximum of fibrin to be 5 per 1000; the minimum to
be 3; the mean to be 4. In dealing with diseased horses, many of them
meagre and half-starved, Dr. Franz Simon found this proportion increased
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during violent fatigue, and the like, its proportion has been
found at least as high, perhaps higher, than in the inflamma-
tory process. And as in these respects I find its proceeding
to be in direet contrast to that of the red-globules (which we
know to be potential elements in the blood, and which are at
once reduced by bleeding or starvation) so also do I find a
similar contrast in another striking particular. Messrs. Andral
and Gavarret, in the course of their extensive researches in
the comparative physiology of the blood, ascertained that an
improvement in the breed of an animal tended always (ceteris
paribus) to increase the proportion of its coloured blood-cor-
puscles; they found that the same improvement tended like-
wise to diminish the proportion of its fibrin. And I find
further indications of the same inverse ratio between the
fibrinousness and the perfection of the blood, in the facts—that
there is little or no fibrin in the blood of the fetus, none in
the egg, none in the chyme, and less in the blood of the
carnivora (who feed on it) than in that of the herbivora.
Some of these facts, derived from very different sources,
appear quite inexplicable on the theory that fibrin is essential
to the progressive development of the tissues; and the oppo-
site inference seems unavoidable, that it must be considered
an excrementitious product, derived from the waste of the
tissues or the oxidation of the blood, and in progress of elimi-
nation from the system. This conclusion, carried into the
domain of pathology, would lead us to suppose that an aug-
mented proportion of fibrin in the blood (whether occurring
in active disease, or within the limits of apparent health) can
be taken as an indication only of increased labour and waste
in certain elements of the body, not of an increased develop-
ment in the resources and nutrition of the blood. And on
the same grounds it would appear that a super-fibrination of
the blood, in acute inflammatory diseases, must be regarded
as a consequence and effect of those diseases, not as their
cause, and not as a primary affection. Still no doubt there

to 11 or 12 per 1000. In one case, particularly, of experimental starvation
of a horse, after four days' total abstinence, this observer found that the
animal's proportion of fibrin bad risen from 5 to 9.
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are certain evils which result from the blood being thus over-
loaded with fibrin—evils to which that secondary affection has,
in its turn, become a primary cause; and of these I proceed to
speak.

What are called fibrinous concretions in the spleen, and
kidney, and liver, have been ascribed by many authors to this
humoral source.

It happens, somewhat frequently as respects the spleen, and
not very rarely with the kidney, that in making post-mortem
examinations we find a circumseribed portion of the organ
remarkably dense and firm and bloodless, having a more or
less yellow colour. These diseased portions have always an
irregular outline, and are very abruptly defined; as abruptly
as a clot of blood would be in the same place; but, unlike a
clot, they are never red. When examined microscopically,
they show no trace of true orgamisation, no growth of new
cells or of fibre; but they exhibit usually some increase in the
normal elements of the organ, infiltrated with a large quantity
of fibrin, which sometimes has considerable cohesion, some-
times inclines to be more or less molecular. I have never
seen in these deposits any signs of progressive development,
but it is frequent to see in them what must be considered
evidence of a tendency to degenerate; for where the deposit
is molecular, it always contains a considerable quantity of fat.
In the specimen of spleen of which I show you a drawing, the
proportion of fat was large, and the fibrin was undergoing
that softening process into a product somewhat resembling
pus, which Mr. Gulliver first and accurately described as often
breaking up the substance of coagula in veins. I suspect
that something similar occasionally befals fibrinous deposits
in the kidney. No doubt you have all seen many times those
common cysts of the kidney which are so frequent in connexion
with Bright’s disease, occurring of all sizes, from the micro-
scopical upwards, and remarkable always (whether on the
surface, or in the interior of the gland) by their globular shape
and distinct membranous boundary. But occasionally, though
rarely, there may be seen on the surface of the kidney another
form of eyst, if cyst it can be called—a space, namely, just
nnder the fibrous membrane of the kidney, (which in such
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cases has been adherent round it,) of irregular outline, much
more extensive in superficies than in depth, having no lining
membrane of its own, and containing only an abundance of
greasy matter, partly as free oil, partly as cholesterine, partly
as large cells, containing molecular oil globules. Now these
false cysts have so exactly the shape which the fibrinous con-
cretions affect, and their contents are so exactly like those
which are found where fibrin has undergone degeneration,
that I have been led to suspect a connexion between the two,
and to believe that they represent fibrinous concretions in a
state of degeneration and decay.

As these peculiar concretions in internal organs are never
recognised during life, and as we have no satisfactory means
for measuring the fibrin of the blood after death, I cannot tell
you how far the popular opinion is right which refers them to
an over-fibrinous condition of the blood. In some instances
which I have recently examined, I have found considerable
disease in the arteries of the part; quite enough to account
for the amount of local disease. Fibrinous concretions in the
spleen, which are most frequent, very generally coincide with
valvular disease of the heart.

The next evil which I have to speak of as a consequence,
or probable consequence, of the over-fibrinous condition of the
blood, is of the greatest interest. Those of you who have at-
tended physicians’ practice, and have watched cases of rheu-
matic fever, know with how much anxiety, from day to day,
the stethoscope is applied to the patient's chest: not neces-
sarily because he complains of pain there: his attention is
confined probably to his swollen wrists and knees: but, while
he is groaning about them, there may be mischief advancing
within his chest—mischief readily indicated to the ear of the
physician, but perhaps utterly unattended with pain to the
patient; and which, notwithstanding its painlessness, is infi-
nitely more serious than all the patient’s articular agonies put
together. I allude to those fibrinous concretions on the valves
of the heart which have (as I think too hastily) been called
results of inflammation—of endocarditis ; and which no doubt
often arise in persons of the rheumatic diathesis, without any
violent and explosive attack of rheumatic fever.

F2
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As the question “ How do these valve-diseases originate!” is
one of the greatest practical importance, (for it must mate-
rially influence the method of treatment,) I shall enter at
length upon the theory of their formation.

The general opinion, which till very lately has been un-
questioned, is, that the lining membrane inflames, and pours
out lymph (just as the pleura or pericardium might do) and
that thus these vegetations are true excrescences, which have
arisen in an inflammatory exudation.

Now here, on the threshold of the subject, a doubt occurs
—Is the lining membrane of the arterial system susceptible of
inflammation ! “ Inflammation,” in the language of the
schools, * consists in an increased action of the bloodvessels
of a part.” Without pledging ourselves for the accuracy of
this definition, we may use it in the present instance as a
rough criterion of inflammation; at least negatively. Nopart
can be said to inflame, in the ordinary sense of the word,
which has not vessels of its own. Yon cannot talk of inflam-
mation of the hair or nails. What, then, are the bloodvessels
of the lining membrane of the arterial system, which this
theory supposes to be the seat of an increased action? That
portion of an artery which we term its inner coat has no
bloodvessels of its own, nor do those of the middle or con-
tractile coat (which are derived from the so-called wvasa
vasorum) penetrate to a sufficient depth to influence mate-
rially (if at all) the nutrition of the lining membrane.

In the Museum of the College of Surgeons there is a pre-
paration of Mr. Quekett’s, (an injection done, as all Mr.
Quekett’s are, with admirable success,) which shows how very
much the vasa vasorum fall short of reaching the lining mem-
brane of the artery. And—if you will but think for a moment,
what should vase vasorum do there ! what could they convey
more fit for the nutrition and growth of the membrane than
what is already there !—than that blood, namely, which is
already washing over it incessantly and profusely.

And again, gentlemen, reflect on this: the lining membrane
of the artery and of the valves has an epithelium; wherever
epitheliom grows, the old cells drop off in a direction opposite
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to that whence the new ones derive their materials of growth.
Just as our scales of epidermis drop from the surface of our
bodies, being nourished and renewed from within; just so, if
the epithelium of an artery were renewed from without, (i. e.
by vasa vasorum,) the old scales, as fast as they became de-
tached, would drop into the interior of the vessel; and though,
no doubt, their decay is very slight, and the number that
might thus pass into the circulation, and presently obstruct the
capillaries, would be very small, still it would be essentially
a clumsy arrangement.

From a variety of reasons, it seems almost certain that the
ordinary nutrition of the lining membrane of the circulating
system is derived directly from the blood with which it has
contact; and that its morbid changes depend—not on any
inflammatory condition due to the vasa vasorum, but on those
humoral changes, those variations in the qualities of the blood,
by which it is more immediately and more certainly affected
than any tissue of the body.

On these grounds there would be great primd fucie diffi-
culty in believing that the endocardial deposits could be of
inflammatory origin. But this is not all; for, if they were
inflammatory exudations, why should they be so peculiarly
limited to projecting or uneven surfaces of the lining mem-
brane ! And why should they evince so decided a preference
for the left side of the heart ? Both sides of the heart, and
all points of each cavity, are (one would think) equally exposed
to the causes of inflammation; the coronary arteries supply
both ventricles of the heart indifferently, and we well know
that acute peri-carditis pays no respect to the grooves and
septum of the heart; it traverses all such lines of demarca-
tion, injects the bloodvessels of right and left side alike, and
covers ventricles and auricles equally with its dense inflam-
matory exudation. On the supposition that these vegetations
are inflammatory effusions from the membrane, I should be
quite unable to explain why they should almest entirely confine
themselves, as they do, to the valvular apparatus; and why their
predilection for the left side should be so great, that the right
is very rarely affected — perhaps never, except where the
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left has first suffered, and where the disease has been of
such extreme intensity, that even its weaker affinity for the
right side has been able to manifest itself.

The opposite doctrine is the more tenable one. I believe that
the origin of these vegetations is directly humoral; that they
arise as fibrinous precipitations from an overcharged solution;
the valves encrusting themselves with fibrin, just as a stick
in certain streams coats itself with a calcareous envelope;
and that the preference shown for the left side of the heart
admits of explanation by reference to the peculiarities of its
contents—the new-made arterial blood.

You will observe that this theory involves the supposition,
that arterial blood is more prone than venous blood to pre-
cipitate its fibrin, either as containing more of it, or as con-
taining it in some more separable form.

Not wishing to leave this a matter of uncertainty, I have
experimented on the subject. I have carried a single thread,
by means of a very fine needle, transversely through the artery
and vein of a dog, leaving it there so that it might cut the
stream; and I have done this repeatedly, sometimes in the
femoral vessels, sometimes with the carotid and jugular, some-
times with the aorta and cava. I have suffered the thread
to remain during a period of from twelve to twenty-four hours.
My experiments have given me as a uniform result, that the
arterial blood with the utmost readiness deposits its fibrin on
the thread; the venous blood with the utmost reluctancy.
And in most of my experiments, the thread, where it tra-
versed the canal of the artery, presented a very considerable
vegetation on its surface, (exactly like those we are talking
of on the valves of the heart;) a vegetation sometimes as
large as a grain of wheat; always of a pyramidal shape, with
its apex down-stream, and its base attached to the thread.
In the artery, one might say that the thread whipped the
blood, just as one whips blood in a basin to get the fibrin out
of it; but with this trifling difference, that, instead of the rod
beating the fluid, the fluid ran over the rod and precipitated
its fibrin there. In the vein, the thread seemed to operate
no way but obstructively; never coating itself with fibrin, but
sometimes delaying or stopping the eirculation with a volu-

.
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minous black clot, chiefly collected on that side of the thread
remotest from the heart. Accordingly, the general statement
and rationale of the matter appears to be as follows:—the
disease in which these deposits are so frequent is one of in-
tense over-fibrination of the blood, and one in which almost
certainly there are other conditions, besides quantity, making
the fibrin easy of precipitation; the left side of the heart has
preference, because it is the arterial side, and because arterial
blood, as we have seen, readily parts with its fibrin; the valves,
and particularly their streamward surfaces, are chosen for the
deposit, because their position exposes them chiefly to the
friction of the current; so that the whole curious selection of
site for the deposit resolves itself into the concurrence of two
conditions, which are fulfilled in that one spot of the vascular
system—namely, the greatest chemical tendency to the depo-
sition of fibrin, with the greatest mechanical facilities for its
entanglement.

In introducing this subject, I mentioned that it is one of
great practical importance. Many people bleed locally, or
even generally, when they hear an endocardial murmur aris-
ing in the course of rheumatic fever. In their eyes, the new
disease is endocarditis; and everything ending in -itis is
thought, in at least a majority of instances, to be henefited
by bleeding. Therefore, gentlemen, do not be in a hurry to
call it endocarditis; and, as for bleeding, all that I would ven-
ture to say (for of course the treatment of this physician’s
disease does not fall within my province) is, to assure you of
the pathological fact, that you may bleed a patient to death
without altering (except probably to increase) the proportion
of fibrin in his blood.

I may mention, however, as of some pathological interest,
that in a recent work on Diseases of the Joints, by a French
surgeon of considerable experience, (M. Bonnet of Lyons,) a
section is devoted to the treatment of acute rheumatism by
nitrate of potass in large doses, (up to an ounce or an ounce
and a half per diem.) e speaks of its utility in the highest
terms, and he quotes with full concurrence a passage from M.,
Gendrin, who has likewise used the medicine very extensively,
to the remarkable effect that this method of treatment pos-



58 Nitrate of Potass in Acute Rhewmatism.

sesses this among other advantages, that it prevents inflam-
mation of the endoeardium,—il prévient les endocardites. You
will find an interesting paper, on the same method of treat-
ment, communicated by Dr, Basham to the Medico-Chirur-
gical Society, and published in the last volume of their Trans-
actions.

Now we know that nitrate of potash is a powerful solvent
of fibrin; we lknow that in these large doses a quantity of it
must be retained in the blood, and we are thus enabled to
interpret the efficiency of the remedy in accordance with our
knowledge of the disease. Nitre, if present in the blood in
sufficient quantities, would prevent fibrinous concretions on
the valves, by increasing the solubility of their material, and
diminishing its liability to precipitation.




LECTURE 1V,

Trregular distribution of bood ; local hyperemia. (a) Passive:
its mechanical causes ; exudation ; peculiaritics of exuded
fluid ; instances of passive hyperemia, and of ils effects.
(b) Acrive: Physiology of fluctuating supplies of blood; influence
of nervous system over heart and arteries ; muscularity of arte-
ries ; injuries of sensitive nerves affecting nutrition ; weuro-
pathic theory of inflammation.

Genriemen,—Having, in my last lectures, spoken of diseases
which consist in gualitative derangements of the blood, and
which relate either to the proportion of its natural ingre-
dients, or to the introduction of new and poisonous material;
I have now, in pursuance of my plan, to consider the subject
of its irregular guantitative distribution.’

The local supply of blood may be in excess, or in deficiency,
of its right proportion.

HryrperzEmia (literally over-bloodedness) is the most con-
venient word for expressing the former of the errors alluded
to; and, as I need not remind you that the blood circulates—
that it naturally passes in a continuous stream throughout all
organs, and amidst all textures of the body, new blood being
constantly brought by the arteries while the previous quantity
is propelled into the veins,—so you will readily see, that the
conditions of hypersemia are twofold; viz., too much blood
may be brought into a part, which constitutes active hyper-
semia; or too little may pass out of a part in proportion to
what flows into it, and this gives the state of passive hyper-
@mia.
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The latter—the passive disease (often called congestion) is
the simpler for study, and I shall therefore begin with it.

Its conditions and consequences are purely mechanical. Tie
or compress a vein for any length of time, and what are the
results? The part whence the venous radicles arise be-
come gorged with blood, which can no longer move omn, to
make room for fresh supplies arising from the heart; the part
becomes larger and larger, more and more tense, and as it
were fluctuating. I know of no organ which illustrates this
condition better than the spleen, since its functions require
that its veins should be eminently susceptible of passive dis-
tension; and, where circumstances have interfered with a free
flow of blood through the splenic vein, we find the spleen
dilated, by passive hypersaemia, to an almost incredible size.

But, while the onward passage of blood is thus delayed,
while the repletion of the capillaries goes on, and while that
very delicate limitary membrane which forms their channel
becomes more and more stretched with accumulating contents,
a certain quantity of blood sweats through this very tense and
very delicate membrane; or (to speak more correctly) the
serum filters through, leaving the corpuscles still in the stream
within. Now, I may remind you, that the sweating through of
a certain quantity of liguor sanguinis is a healthy process: it is
thus that the tissues are nourished; if the eapillaries did not
suffer this certain quantity to transude for feeding the parts
to which they are distributed, then the circulation would be
a fruitless performance: the blood might as well be in a
bottle. You may say of all growing parts of the body that
their elements lie in an atmosphere of fluid material derived
by transudation from the ecapillary bloodvessels—material
constantly renewed from the same source, and possessing all
the characters of the original fluid, (i.c., of the liguor san-
guinis,) with no other differences than those of a varying con-
centration,

The effect, then, to which I have to direct your attention
as the first result of passive hypersemia is, that this natural
moisture becomes exaggerated; there is a larger than natural
effusion into the interstices of organs, or into serous cavities—
producing in the one case,cedema; in the other, encysted dropsy.

—
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The conditions of this process are probably,as I have told
you, purely mechanical: increased exudation through the
porous walls of a tube following increased hydrostatic pressure.

But there are one or two circumstances connected with the
effusion which still require explanation. If you look at the
table,* you will see that the fluid is sometimes very diluted,
containing far less solid material than is dissolved in the
serum of the blood. It usually contains no fibrin, or a mere
trace of that ingredient; and its proportion of albumen is very
low in comparison with that of the intra-vascular serum.
How is this?! If the fluid sweats through, does it leave its
fibrin and part of its albumen behind it, within the vessels, or
in their walls? The answer to this question probably must be
affirmative; but the process is not, therefore, necessarily re-
moved from the list of physical phenomena. E

We know that the physical property of membranes, to
imbibe and be permeated by fluids, is one which often com-
bines with itself the power of effecting certain qualitative
changes in the filtering fluid. If you fill a wet bladder with
a mixtare of alecohol and water, evaporation will go on from
the surface of the bladder,—evaporation, not of the whole
mixture at first, but of water only; so that the contents get
less and less watery. The wet bladder is more transudable
by water than by spirit-and-water. And more to the point still
is an experiment of Valentin’s: having mixed water and
albumen to a certain specific gravity, and placed the solution
on a filter of stretched serous membrane, he found that the

* Analyses of Non-Inflammatory Serous Effusions. (VoGEL.)
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fluid, after traversing the filter, was of a reduced specific
gravity; in other words, the fluid did not pass through in its
original strength, but in a weaker form.*

Accordingly, though we are unable to explain the manner
in which this change is effected, there seems no sufficient
reason for removing it from the list of physical phenomena;
and we may admit, as a general statement of the peculiarity
of such effusions, that they wary in their original density
according to the amount of pressure which determines their
occurrence. Dut there is another element to be considered
as helping to explain the difference between the liguor san-
quinis and the fluid products of passive hypersemia. Suppose,
for a moment, that the former transudes without any diminu-
tion of its contents, and with all its original density:—it would
then immediately become exposed to the action of the
Iymphatics; and their operation would no doubt suffice to alter
its constitution, both rapidly and materially. Their action,
too, would be just in the direction we are considering; for all
the little we know of that action tells us, that they would with-

* There are two striking experiments to a somewhat similar effect, given
by Mattenecel in his Lectares on the Physical Phenomena of Living Beings:
one of them is his own, the other is by Berzelins, If you fill a long tube
with sand, and let a solution of common salt filter along it, the fluid which
first escapes will be almost destitute of salt—will be almost pure water.
Or if, instead of salt, carbonate of soda be used, the fluid which first escapes
will be of greater density, and will contain a larger proportion of carbonate
of soda than the original fluid. In most instances, however, of the latter
class, where inorganic filters alter the fluids which traverse them, as to
their density and proportions of admixtare, there is a peculiarity distin-
guishing such cases from that which we are considering in the living body:
—namely, the inorganic filter soon loses its power ; its substance becomes
saturated with whatever constitutes the difference between the filtered and
unfiltered fluid ; and beyond this point of saturation, it suffers the fuid to
pass through unchanged. The only perpetoal filters are those in which growth
ocenrs, and where the growing organisms constantly appropriate that which
is differential in the two fluids. A clay soil, for instance, furnishing the
materials for vegetation, may, practically speaking, be a perpetual filter ;
all manner of impure feetid organiec and saline solutions may be thrown on
its surface ; and nothing may ron off in the sub.soil drains bot a water
almost as pure as if it had been distilled ; its previous contents having re-
mained on the filter, (just as in Mattencei’s experiment with the sand,)
but not saturating it, becanse of the vegetation which eonstantly withdraws
them, and leaves the soil free for further action of the same sort,
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draw from the effused material a considerable proportion of its
animal ingredients. A glance at the table will show you that
it is in this respect particularly, more than in regard of salts,
that the products of passive hypersemia differ from the plasma
of blood; and those of you who have examined the large
edematous lower limbs occasionally seen in the dissecting-
room, know how very visible, and how very full, in such cases,
are the lymphatic vessels in the thigh.

But the effects of passive hypersemia need not stop with
the mere increase of exudation through the walls of the vessels;
these may burst, giving rise to hsemorrhage either in the
interstices of organs, or on the free surface of mucous mem-
branes. Such hsemorrhage can only occur by the rupture of
vessels. 'When you look after death at the surface of a
mucous membrane which has bled largelv, or when you look (if
you ever have the opportunity) at an uterus actually engaged in
the process of menstruation, do not expect to see a large hole
with blood spurting from it; that is by no means necessary.
But holes there must be, whether seen by the naked eye or
not. The notion of blood passing through the walls of a vessel,
without any lesion of the latter, is one that could only belong
to times when the structure of minute vessels was unknown.
Mechanical laws apply to small things as well as to large
ones. Capillaries naturally possess delicate, but perfectly solid
and continuous walls; and it is just as impossible for a single
blood-corpuscle to get through that wall without a hole being
made for it,as it would be impossible for the entire man to
sink through the floor of an apartment without an aperture of
his own size existing for his passage. Microscopical examina-
tion quite confirms this view, by showing us an abundance of -
distended and broken capillaries in the structure of organs
where hsemorrhage has occurred.

In the ground we have gone over, simple as may have ap-
peared many of the statements and explanations, lies the
pathological knowledge of a great number of striking symp-
toms witnessed during life.

As respects chronic disease, at least, you find that the dispo-
sition of parts to become the seats of serous effusion and passive
hamorrhage is in exact proportion to the liabilities they incur
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of having their return of blood interfered with, either from
causes of their own, or in the progress of other disorders. Con-
trast, for instance, the lower with the upper extremities; or
the mucous membrane of the rectum with that of the con-
junctiva and frontal sinuses; and you see at once how effec-
tually such influences operate. In medical practice you
find abundant illustrations of the effects of passive hypermmia.
Take for instance the complications which arise in the
progress of a case of chronic inflammation and contrac-
tion of the liver—cirrhosis, as it is called. You know
that in such a case it is very frequent to find serous effusion
into the cavity of the peritonseum, and hsemorrhage from
the mucous membrane of the stomach or intestines, giving
rise to vomiting of blood, or to those black, bloody stools,
which the physicians call melena. Now all these secondary
symptoms of the disease arise from passive hypersmia; the
contracted liver will not allow the blood freely to traverse it;
consequently the wvena portze becomes gorged; then the
splenic, and gastric, and mesenteric veins which form the
porta; then the capillaries, from which these veins arise
in the serous and mucous membranes of the abdomen;
and then occur increased exudation and hsemorrhage. Or,
take a case of defective mitral valve; at every beat of the
heart a certain quantity of blood regurgitates towards the
lung, and this organ becomes congested; you find the chest
becoming less resonant than it should be, and you find your
patient suffering with profuse serous expectoration, or evincing
symptoms of pulmonary apoplexy.

Passive hypersemia does not, I believe, in any degree con-
duce to the hypertrophy of parts. On the contrary, though
the congested fissues contain far more than their normal
share of blood, they are apt to fall into atrophy. Thus it is
that ulcers of the lower extremity so commonly arise where
the veins are varicose,and where the integuments are habitually
the seat of passive hypersemia. The rationale of this will be
obvious to you on reflection. It istrue that much blood is
contained in the affected tissue; but it is blood that has in-
sufficient means of renewing itself; and from its long detention
in the part it acquires in an extreme degree the character of
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venous blood. Thus, as regards mere bulk of blood, the part
is over-supplied; but, in respect of the quality of blood, it may
be said to suffer what is equivalent to ansgemia: accordingly,
the elements of its texture fall into a state of atrophic soften-
ing, which terminates in the formation of an ulcer. I think
it not improbable that the same fact may contribute to ex-
plain the continued non-development of those effusions which
arise from passive hypersemia; and that these dropsies refuse
to undergo the organic changes, which we shall hereafter find
prevalent in the results of active hypersemia—partly, perhaps,
by reason of their greater dilution, but still more because the
circumstances of stagnation under which they arise are such as,
ipso facto, prohibit that change of material and renewal of
nourishment which are indispensable conditions of growth.

1I. From passive hypersemia, with its mechanical causes
and physical consequences, I pass to a topic of higher interest
and greater diffieulty—active hypereemia—the going of more
blood to a part than (except for the temporary circumstances
of excitement) ought naturally to go there. This phrase in-
cludes that condition of bloodvessels which conduces to the
inflammatory process, as well as that which enters into the
process of hypertrophy; but I may tell you at starting, that it
is not my intention, in the present lecture, to give any detailed
account of those minuter changes which affect the circulation
in inflamed parts. Mr. Green has taught you these in the
Surgical Lectures; therefore I shall confine myself now to that
general pathological argument which conneets the inflam-
matory process with other variations in the nourishment of
parts; and, in a later lecture, I shall have occasion to speak
of some of the organised products of inflammation.

The physiological pre-condition of both hypertrophy and
inflammation may be expressed in the following general
formula—viz.; that there exists in the organism an arrange-
ment for providing the elements of parts, according to their
requirements, with an increased supply of developable blas-
tema. The words “ developable blastema™ might seem at first
hiearing such as could readily give place to the word * blood.”
But the phrases are, for my purpose, not exactly equivalent;
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in the first place, because some tissues (the cornea, for in-
stance, and many cartilages) have so considerable an expan-
sion beyond the limits of their nutrient vessels, and derive
their blastema through such a length of imbibition, that it is
almost metaphorical to talk of their supply of blood; and in
the second place, I wish some stress to be laid on the fact,
that the additional blastema which is furnished under such
circumstances of local requirement, is developable—is suscep-
tible of organic transformation and growth; for this fact
marks an important distinction between it and the fluid, in
other respects very similar, which is exhaled under the in-
fluence of passive hypersemia.

It may be convenient that I should remind you of some
of the cases in which this arrangement is illustrated. The
use of an organ, in proportion as it is intense and long-
continued, occasions an additional abundance of blastema
to exist in that organ, as is evidenced by the greater
rapidity with which the elements of the organ are repro-
duced. A mechanical injury, such as a torn wound of the
skin and areolar tissue, is presently succeeded by redness
and swelling, accompanied by the exudation and discharge
of a fluid, in which the microscope recognises an abundance
of newly organised cells, growing out of the excessive blas-
tema which has been furnished; slighter mechanical injuries,
such as confinued friction of a portion of the skin with hard
instruments, will presently cause the cuticle to be elevated
(though unbroken) by an increased blastematous exudation
from the surface of the cutis, forming what we know as a
blister. Many chemical injuries, such as the application of
ammonia or cantharides, notoriously work similar results; so
do extreme fieat and extreme eold.

The changes which these several eauses determine in the
molecular construction of parts, may probably be generalized
as wasting or destructive changes; and it is under the influ-
ence of these destructive changes, that the arrangement to
which I have referred comes into requisition, and the affected
parts become saturated with blastema, sufficient, or more than
sufficient, for their repair or renovation,

The next step towards precision in this matter consists in
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the statement that this excess of blastema in the tissue depends
on an increased afflux fo the tissue; that it consists of exuda-
tion from the nearest bloodvessels, and is accompanied by
their greater turgescence and fulness: that its occurrence is
determined by some condition equivalent to increase of
pressure; and that (unlike that which occasions the effusions
of passive hypersemia) it is not accompanied by the counter-
pressure of any distal obstruction to the escape of blood.

Then, thirdly, comes the doubt—if there be an increased
afflux of blood to the part, in which of two conditions does this
afflux arise ¥ Does it arise in a direct attractive powerexerted
by the part on the blood, so that this fluid is drawn together
more vehemently than usual ¥ Or is there something like reflex
action in the case ? is an impression of the local destructive
change conveyed to the centre, and then responded to by the
transmission of more blood to the part, in a method of opera-
tion which implies the ageney of the nervous system ! And,
fourthly, in the latter event, what is the exact nature of the
change thus induced in the afferent bloodvessels of the part ?

Under both suppositions I imply that the change in the
molecules of the part is the first step of the process. In cases
of mechanical and chemical injury it is obviously so. In the
primordial development of parts, we are able without difficulty
to satisfy ourselves, that organs which subsequently become de-
pendent on bloodvessels doat first grow quite extra-vascularly;
and that the prolongation of bloodvessels into their substance
(a change which, relatively to their previous state, may be
called a hypersemia) only occurs after they have reached a
certain maturity: so that if we were to use termsimplying the
relation of cause and effect between the intimate structure of
such organs and their vascularity, we might speak of the
structure as determining the vascularity, but by no means of
the vascularity as determining the structure: we might speak,
for instance, of the ossification of cartilage occasioning its
permeation by bloodvessels, since it begins to ossify before it
begins to be vascular; but we could not reverse this,and speak
of the structural change being determined by the greater vas-
cularity of the cartilage. The change of molecular structure
determines the change of vascular supply.
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Guided by this analogy, we are able to draw a similar infer-
ence respecting some of the hypersemial changes which occur
in secreting organs: if you remove one kidney, so that there
may remain an insufficiency of glandular substance for the
excretion of urine, you presently find that the bloodvessels of
the remaining kidney have become larger,and that the number
of glandular elements in this kidney have likewise become
vastly multiplied. Now (so far as we know anything in phy-
siology) we know that the abundance of cell-growth in an
excreting organ is an immediate consequence of the presence
in the blood of certain matters which it is the function of that
glandular cell-growth to eliminate. We are accordingly led to
consider the enlargement of bloodvessels as a secondary
phenomenon; subsequent to the multiplied cell-growth; neces-
sary to maintain it; and essentially analogous (as I have hinted)
to the process by which bloodvessels were originally given
to the embryonic organ, only after it had undergone the first
steps of its development.

I may take this opportunity of making two other remarks, as
explanatory of our present subject. First, no variation in the
action of the heart can account for any distributive inequalities
of circulation: the heart acts as a forcing-pump for the whole
body equally; it maintains all the vessels in a state of similar
repletion; it ean contract more forcibly, or less forcibly, than
usual—ean give much impetus or little impetus to the circu-
lation; but what it does for one organ, it does for all; it can
show no preference—can do no more for organ A than for
organ B or C; any more than a change in the water-level at
the New-River Head can stop the supply of No. 1 in a street,
while it floods the premises of No. 2. And secondly, the pro-
perty of mere elasticity in arteries would not account for the
phenomena of unequal distribution of blood. Elasticity, no
doubt, exists to a great extent in arteries, and it fulfils very
important uses: by maintaining constant pressure on the
blood within the large vessels, it converts the successive im-
pulses of the heart into a continuous circulation of blood; so
that when you look at capillary circulation (in the frog’s foot,
for instance) you do not see it proceeding in successive jerks
at each beat of the heart, but running smoothly, evenly, con-




Muscularity of Arleries; 69

tinuously, and never varying. But it will be obvious to you
that elasticity can only give to arteries the faculty of adapting
themselves to their contents—the faculty of exerting a counter-
pressure on the blood proportionate to the heart’s pressure;
and that this faculty, or rather this physical property, is not
subject in its manifestations to the laws of vital execitability.
No physical property akin to elasticity would account for the
conjunctiva becoming red, when you put a grain of capsicum
into the eye.

The alternatives which I just implied, as regards the afflux
of blood to the inflaming or over-growing part, admit (as I
have stated) of being put thus:—(1). More blood is attracted to
the part in consequence of the molecular changes advancing
there, and the hypersmia results directly and immediately
from an influence exerted by the changing tissues on the cir-
culating blood; or (2) by indirect means, (such as the nervous
system would supply,) a modification occurs in the impulsion
or admission of blood,and the hypersemia must be considered a
reflex phenomenon,

Perhaps there is partial truth in both of these suppositions;
but it is not possible to examine them fairly without entering
somewhat on the structure and function of arteries, and con-
sidering generally the nature and extent of influence exerted
by the nervous over the vascular system.

1, It is certain that the arteries (and in some animals the
veins likewise) are muscular organs; that they are capable of
effecting changes in their own calibre, and consequently of
affecting the putrition of parts beyond them in the circulation.
The muscularity of arteries, of which John Hunter made phy-
siological proof, is now a matter of eyesight. The greater
part of what is called the middle coat of an artery consists of
fibres—not, indeed, strip ed and encased in limitary membrane,
like those of voluntary muscle, but of fibres essentially similar
to those of the urinary bladder, of the intestines, of the dartos;
fibres, forming a link in that chain of transition by which
muscle gradually declines into contractile areolar tissue. That
this tissue possesses inherent irritability, has been shown again
and again, by its contraction under direct mechanical stimuli,
and by its susceptibility to cold. The complete emptiness of
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arteries which we commonly find in the dead body, depends
on the final exertion of this contractility under the influence
of the rigor mortis, an exertion by which their contents are
propelled into the veins. Surgically, we all know how arteries
contract when they are cut asunder; and, though part of this
contraction is no doubt due to elasticity, and is a mere col-
lapse from the withdrawal of that dilating force which the
circulation previously exercised, yet we are able in other cases
to see arteries palpably lessen their calibre, (even when they
are full of blood) in consequence of mechanical irritation and
exposure to the atmosphere.

Schwann performed a very neat experiment, showing the
latter quality more exactly than had previously been done;
though, of course, the contraction of bloodvessels under the
influence of cold has been known to the Medical Profession
from time immemorial. On one very hot day, furnished with
some very cold water, he brought the mesentery of a living
frog into the field of a microscope, and adjusted his focus to
an artery of about ¢1; inch diameter. He then let the cold
water fall drop by drop on the membrane, and presently found
the artery contracted to a third of its previous diameter. He
desisted from the application, and in half an hour the artery
had resumed its former size. He then again reduced it by
cold; and he continued for some time thus alternately making
the artery contract and letting it dilate, just as you may do
with your iris in alternately turning your eye to light or
shade. The experiment is a good one, because it is 8o precise.

The brothers Weber have demonstrated that the muscular
coat of arteries is susceptible to electro-galvanic stimulation.
By passing a current through small arteries (diameter J; to 33
inch) in the mesentery of frogs, they have found that within a
few seconds a contraction ensues, which reduces the canal of
theartery to half its previous capacity; and that a continuation
of the same stimulus would by degrees completely obliterate
the vessel. This contraction confines itself exactly to the
portion of the artery stimulated, not extending itself (if the
operation be neatly performed) beyond so much of the artery
as lies between the wires. The contraction does not begin
suddenly at the moment of completing contact, but gradually
a few seconds afterwards, and may go on augmenting itself
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for some time after the contact has been broken. Aftera
little while (provided the stimulation have not been excessive)
the artery recovers its former capacity, and is liable to pre-
sent again the same plhenomena, on a repetition of the expe-
riment; but if the current have been too powerful or too long
continued, the artery will for a while have lost its muscular
tone, and will not only refuse to contract again under the
current, but will yield to the pressure of the circulation, so as
to present an aneurismal bulging.

Professor Paget, in the admirable lectures which he recently
delivered at the College of Surgeons, drew attention to a case
in which the irritability of arteries and veins may still more
easily be demonstrated in warm-blooded animals. He stated
that, under a very slight amount of gentle friction, any small
artery and vein in the web of the bat’s wing would gradually
contract at the irritated point till their canals became quite
obliterated, and would then gradually expand again, as in
Weber's experiment, to their former or to still greater
dimensions. By his kindness I have been enabled to verify
this; and I have likewise been able to observe similar changes
in the mesenteric vessels of the frog.

2. With respect to nervous influence—there is unquestion-
able evidence that the nervous centres affect and modify the
movements of the heart; and that parts receive more or less
than their usual supply of blood, under influences which are
purely nervous.

First, we know that the ficart may be affected through the
nerves. The most familiar illustrations are those of a mental
affection, quickening the pulse; but there are instances of an
opposite kind, equally conclusive in their way.

It is quite true that you may cut out the heart of a living
frog, and that it will continue beating as rhythmically in a
glass of water,” as just before it did in the pericardium; but
this does not alter the fact, that—when the heart is in its

* There is a fallacy, too, in the above experiment; or rather, it does not
at all prove that the heart is independent of neryous influence ; for the
ganglia are in immediate connexion with the heart; and if this organ,
when removed, be cut across, it will be found that the basial half (still in
connexion with its ganglia) will continue to contract rhythmically, while
the other half {now quite dissevered from nervous influence) will remain
motionless.
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natural relations, and when its ganglia have their natural com-
missural connexions with other parts of the nervous system,
its pulsations are accelerated or retarded by influences of a
purely nervous origin.

For instance, Professor Weber finds (and the observation is
one of the most striking with which I am acquainted) that
if he sends a galvanic current through the medulla oblongata
of a frog, the heart’s action is instantaneously arrested;
or, if not arrested, is retarded to a very remarkable
degree; sometimes the one, and sometimes the other. One
of his experiments stands as follows:—Having cut a frog
asunder, so that the spinal cord was removed below the
cervical region, while the heart and lungs remained in con-
nexion with the head and medulla oblongata, he counted the
beats of the heart; they were 36: he passed the current trans-
versely through the medulla oblongata during a minute; the
pulsations fell to 8: he stopped the current; they again rose
to 36: and, on his once more completing the circuit, they again
fell to 8, from which they subsequently rose to the original 36.

It is likewise beyond doubt, that partial irregularitiesin the
distribution of blood are produced under the influence of the
nervous system., The flushing of the face with mental emeo-
tion is an instanece of this; the same emotion may have ex-
cited the heart, but (as I have already explained to you) no
excitement of the heart can cause partial distributions of
blood. There must be some cause peculiar to the part, to
account for its receiving more than its share of blood; if the
heart were the sole agent in producing the effect, it ought to
be produced in all parts of the body equally; we should blush
all over. Erection of the penis is another phenomenon of
local hypersemia, notoriously dependent on nervous influences:
and in this case the immediate importance of the nervous
system to the production of the hypersemia has been shown
by experimental evidence; for, after division of the pudic
nerves (according to Mueller), the penis loses its faculty of
erection.

With respect to the manner in which these irregularities of
distribution are produced,there are no conclusive experiments
evinecing visibly that the muscular coat of the artery is under




tufluence of Nevvous Centres on Nulrition of Pavts; 73

the direct control of the nervous system. Valentin's experi-
ment (in which the thoracie aorta appeared to contract while
the thoracic ganglia of the sympathetic were undergoing
stimulation) has not had its results confirmed by other ob-
servers, Analogy would justify us perhaps in assuming it as
probable, since nervous fibrils are distributed to the tissue in
question, that it (like all other specimens of the same tissue
distributed in the body) should be under direct mervous
influence; but there is a total want of evidence as to the
nature and extent of that influence. In the lower animals,
one may occasionally see something that seems likely to bear
on the subject: in the leech for instance, when you expose
the dorsal vessel, you see it pulsating—and not only it, but the
branches likewise which are derived from it, with a regular
systole and diastole; and if you snip across the vessel at two
points half an inch asunder, you see the intermediate bit of
vessel, though now quite empty of blood, continue its former
rhythm of movement uninterruptedly; but if you detach the
vessel from its lateral connexions—even without cutting it
across, if you isolate it completely from the ganglia which
supply it with nerves, every trace of contraction ceases at
once and for ever. Still, in attempting to apply this analogy
to the functicns of higher animals, we must not neglect two
points which materially affect the conditions of such analogy:
first, that the muscular structure of the leech’s dorsal vessel
is of a much higher development than that which exists in
the arteries of the vertebrata; and secondly, that from this
reason, and from the absence of a true heart in that animal,
we ought perhaps to compare the contractile vascular system
of the leech to the heart, rather than to the arteries, of more
highly-organised animals.

There is some evidence making it probable that the nutri-
tion of parts depends, for its quantitative variations, on im-
pressions conveyed to the nervous centres by centripetal or
sensitive nerves, and responded to by changes (whatever those
changes may be) which induce active hyperemia. The dis-
orders of nutrition, which arise as consequences of disease or
injury operating on the trunk of a sensitive nerve, seem to me
an indirect but forcible testimony to this point. It almost

n
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scems in such cases,as though Nature formed a misappre-
hension of the state of the part in consequence of wrong in-
telligence being transmitted through the diseased nerve; and
as though she acted on that misapprehension according to her
normal course of proceeding. A sensitive nerve conveys to the
centre, where it terminates, a representation of the state
of those parts where its fibrils commence, and can convey
no other impression: a portion of the ulnar nerve com-
mences in the integuments of the two innermost fingers,
and terminates in the brain: it conveys impressions corre-
sponding only to those fingers; and whether you excite the
nerve where it begins in the hand, or where it terminates in
the brain, or at any intermediate inch of its line of telegraph,
you can produce in the consciousness of the individual no
other impression than that of sensation in his two fingers,
Hit your ‘funny-bone,’ and you can hardly divest yourself of
the conviction that the fingers themselves have been struck.
(Giradually we become accustomed to this illusion; we recognise
it as a mis-apprehension, inseparable from the arrangements of
our nervous anatomy. Yet, strange to say, Nature will some-
times act on that mis-apprehension; and the distant un-injured
part will become the seat of hypersemia. Several yearsago I
was consulted, at King’s College Hospital, by a man who some
months previously had torn his ulnar nerve at the inner con-
dyle ; his two inner fingers had become swollen and livid with
vascular injection. Two years ago, I had a female patient
here with disease in a large portion of the lumbar and sciatic
plexus of nerves on one side, causing paralysis and ansesthesia
of the limb; neuralgia was referred especially to the vicinity
of the knee; and at this spot (when I first saw the patient)
wlceration had occurred. It has long been known that in-
juries or diseases of the ophthalmic division of the fifth nerve
lead to alteration in the nourishment of parts where the
radicles of that branch arise—to injection of the conjunctiva,
to opacity and subsequent uleeration of the cornea, and often
to final destruction of the globe of the eye. In a case of the
kind, which I saw with Mr. Dixon some years ago, (and which
he has reported in a very instructive form in the Medico-
Chirurgical Transactions for 1845,) there was likewise w/cera-
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tion al the culaneous source of the nerve, at the inner canthus
of the eye, and at the ala nasi. Similarly, it is known that
the nutrition of the lung is gravely affected by injuries or dis-
eases of its sensitive nerve, the pneumogastric; experimental
division or bruising of these nerves (if the animal survive the
operation) never fails to induce true pneumonia—that is to
say, not mere congestion of the lungs, but the development of
new products,

Now, in all these cases, observing that sensifive nerves are
the seats of lesion, and considering the known functions of
those nerves, it is difficult to avoid the conviction, which I have
already suggested, that the modus operandi, by which such
diseases and injuries are enabled to produce distant inflam-
matory changes, consists in a reflex operation on the blood-
vessels; that a false impression of the state of distant parts is
conveyed to the nervous centres by the disease of their incident
nerve-tubules; and that this false impression determines a
change in the vascular supply of the part where the nerve-
tubules take their origin,

Endeavours have been made to found an entire theory of
active hypersemia on phenomena such as these. It has been
argued, that the first impulse to its occurrence is in the form
of a sensational change—that the causes of inflammation act
on the extremities of sensitive nerves in the parts exposed to
injury—that a nervous centre is then excited—that a motional
impulse of some sort or other is reflected to the muscular coat
of the artery, and that thus the affected organ becomes the
seat of a vascular repletion. It is admitted, I believe, by the
holders of this view, that idiopathic ehanges in the same ner-
vous centres may exist, as an explanation of such acts of
hyperemia as do not arise in exterior local impressions.

Now—that the first change in the inflaming or overgrowing
part is a nervous change leading to the determination of blood,
is a position which I may venture to deny; at least, as regards
the nodus operandi of all exterior irritants. It is notorious,
that paralysed parts are susceptible of artificial irritation, and
become inflamed. I have made many observations on tle
subject, and have noticed that the absence of a spinal cord, or
the division of all the roots of the nerves, or the section of the
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lumbar and seiatic plexus, will make little or no difference, as
to the certainty with which an irritant applied to the web of
a frog’s foot will quicken the ecirculation there, and sub-
sequently lead to its retardation and arrest.

Perhaps the neuro-pathologists might object here, that we
o not accurately know what are the branches of nerves—and
still less what are the nervous centres, determining muscular
movements in the arteries; and that, in the experiments just
cited, some essential element for the nutritive innervation of
the part (i.e., for the supposed function of its artery) might
have been left uninjured.

There is, however, little room for fallacy in the experiment
which I am now going to tell you. A patient had complete
anmsthesia of the fifth nerve, dependent (as a post-mortem ex-
amination subsequently showed) on its organic disease; the
conjunctiva, as well as the integument of the face, was utterly
insensible; not only was the function of the nerve destroyed,
hut those reflected nutritive changes of which I have already
spoken had taken place, and had exhausted themselves; show-
ing that the nerve was spoilt for participation in the acts of
nutrition (whatever they may be) no less than for its more
obvious uses as 4 medinm of conscious sensation: the cornea
had undergone uleeration, and had healed again. The follow-
ing experiment was carefully made:—the lids being held open,
a single granule of cayenne pepper was laid upon the insensible
conjunctiva; in a few moments it had become the centre of a
very distinet eircle of increased wvascularity, the redness of
which slowly became more and more distinct as long as the
stimulus was suffered to remain; so that, on its removal, there
was o very evident cireumseribed erythemwa on the surface of
the membrane. I consider myself justified in believing that
this change occurred without any intermediate nervous ex-
citement; not only because the history of the case would
lead me to consider the fifth nerve as annihilated; not
only because the experiment was totally unattended with
sensation; but likewise because there was the very remark-
able absence of that sympathetic phenomenon, which the
faintest remnant of nervous excitability would have produced
—namely, there was not the slightest trace of lacrymation.
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Altogether we may, I think, take it as an established cer-
tainty, that the first change which occurs in an inflaming or
overgrowing part, and which leads to its becoming loaded
with blood, is not a reflex change operated through the nerves,
but is a direct change operated by the living molecular strue-
ture of the part on the blood which traverses it, or on the
vessels which convey that blood. *Ubi stimulus, ibi afflurus”
will stand then as a law of reciprocal relation between the
solids and fluids of the body, which does not of necessity re-
quire the intervention of a nervous system for its initiation.

Thus much as regards the first momentum of the process;—
a momentum which is apparently independent even of the
specific endowments of the artery; seeming, as one watches
its occurrence, to arise almost as though there were a vortex
established in the place of the irritant, causing all the ad-
joining streamlets of blood to converge in swifter currents
towards it.

In ulterior stages of the process, however, something eclse
may be observed; and of this I shall speak in my next lec-
ture.



LECTURE V.

Active hyperemia (continued) ; condition of afferent vessels;
reflev-relaxvation? increased action? —Irregular growth. (1) Hy-
pertrophy : its distinction from inflammation ; and from
various accidental causes of inereased dimension : laws of
repair after waste; hypertrophy of muscles; of gland—nephritis,
bronchocele ;  veparative hypertrophy— vickets ; hypertrophy
Srom withdrawal of pressure—cranial bones, teeth, (2) Atrophy;
Jrom disease of organs ; muscular ; osseous ; glandular; rela-
tion to local anwemia; progress and mode of origin of atroplic
changes ; aceidental atrophy from disease of arteries ; bratn ;
Eidney ; effects of secale cornutum ; pressure—difference in s
effects, as it is constant or vemitling., (3) Morbid changes of
consistence, and their velation to changes of nulrition.

GextLEMEN,—Towards the close of my last lecture, I showed
vou reason for believing that the initiation of the inflammatory
process is independent of nervous influence—that it occurs by
virtue of some law regulating the molecular growth of the in-
vaded textures, and in immediate consequence of changes in
their organic condition—that these changes (whatever may be
their method of operation) are competent to affect the stream
of capillary circulation; first, to quicken and narrow it; next, to
widen and retard it; finally, to solidify and arrest it. These
affections of the stream are accompanied by the extra-vascular
effusion of fluid which naturally belongs to the intra-vascular
blood: an excess of liguor sanguinis, more or less diluted,
makes its appearance amidst the elements of the affected
tissue. Whether it be in this way that the first momentum
is given to changes in the local circulation—whether, namely,
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the first alteration in the capillary currents be due to an ex-
cessive exosmosis provoked by changes in the tissues, and
leading to intra-vascular obstruction as a result of inspissation
of the blood there—this is a point on which my present know-
ledge does not allow me to give you any certain information.

I will not venture to travel in this direction further than
the conclusion to which I have led you,that the inflammatory
process (like most other vegetative or nutritional changes in
the body) commences independently of nervous influence, as
a change primarily manifested in the organic molecules of the
part, and relating to their ultimate conditions of life and
growth.

I have told you that active hypersemia ensues on a variety
of local changes. BSo invariably does it attend those which I
have just spoken of, that inflammation is often described and
defined as an increased action of the vessels of a part; and we
are apt at times to forget, what I have endeavoured io point
out to you, that the altered action of the part is prior to the
increased action of its vessels,

Now, as regards that increased action, the bare facts of the
case are as follow., Under the influence of some develop-
mental impulse in a part, (such as that which originates the
process of hypertrophy in a kidney,in a muscle,in an uterus,)
or under the influence of those local changes which we have
Lbeen considering as primordial in the inflammatory process;
but, equally in either case, under the influence of a change
which is local and peripheral, there occurs an enlargement of
the bloodvessels leading to and leading from the part which
is the seat of change; there occurs an ampler circulation of
blood through the part.

Our knowledge of the physiology of the bloodvessels permits
us to interpret this phenomenon in but one way. It is an
act of relaxation in tissues which are irritable and contractile.
We know that arteries can diminish their distribution of
blood only by lessening their canals: we know that they can
increase their distribution of blood only by expanding their
canals. We know that their muscularity enables them to
achieve either of these purposes; the former, by muscular
contraction comparable to spasm ; the latter, by muscular
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relaxation comparable to paralysis. The last word is in some
respects a startling one,as referable to these sympathetic pro-
cesses; but Hunter appliesit to the state of hypermmial vessels;
and the neuropathic theory of inflammation is entirely founded
on the reality of such a state. Inflammation (argues Pro-
fessor Henle) is a phenomenon of the excito-motory class; the
peculiarity in its development is this—that whereas it is the
general rule of muscles which act under reflected stimulation,
that they confract; there is a contrary law for the muscular
coat of arteries, to the effect that under reflected stimulation
it becomes relaxzed. 1 would venture (as I have stated) to
hesitate in accepting this as a true statement of the first act in
the drama of inflammation; but, with this reserve (a reserve
which extends only to placing it in the second, rather than in
the first series of inflammatory changes) I may tell you that it
seems to me the only plausible explanation of the condition of
the larger bloodvessels in active hypermia, whether inflam-
matory or hypertrophie.

There are some facts, and especially some considerations of
analogy, which would lead one to study very curiously whether
the artery takes any active share in the propulsion of blood
under these circumstances. Observation of its muscular
structure and contractility, a familiarity with the rhythmieal
movements of the heart from which it is distributory, a know-
ledge of instances (down the scale of organization) where very
similar vessels make rhythmical pulsatile contractions,—these
points malke one suspicious whether there may perhaps, during
health, be latent in the arteries of the higher animals a capa-
city for action like that which is obvious and energetic in the
dorsal vessel of the Annelida; latent during health, but liable
to be excited into activity and manifestness under abnormal
circumstances : a capacity for alternate closure and expansion,
analogous to, and synchronous with, the systole and diastole
of the heart; a function by which the artery would be enabled
to receive more amply, and to propel more vigorously, what-
ever amount of blood the local changes might require.

Some such hypothesis as this (implied at least, though not
always very clearly expressed) seems generally to prevail, in
this country, as an explanation of the phenomena of determi-

a—
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nation of blood; and I may confess, that when first I proceeded
to test it experimentally, I began my inquiry with some ex-
pectation of arriving at an affirmative result. It was a
plausible theory; it seemed accordant with the general phy-
siology of the vaseular system; it pretended to show that sort
of increased effort of nutrition—that synergic activity of
bloodvessels, which one was prepared to anticipate under the
conditions of inflammation and hypertrophy; and moreover,
it stood as the alternative of an d priori improbability; for it
promised to supersede the necessity for admitting that very
striking anomaly in the laws of muscular contraction, to which
I have already adverted as the reflex-relazation of stimulated
arteries.

After many examinations, however, I have never seen any-
thing which could give support to such a view. Again and
again I have had under my eye the arteries leading to a focus
of inflammatory action; sometimes I have excited the inflam-
mation while the afferent artery has been under the micro-
scope; sometimes the irritant has been applied several hours
previously; sometimes, by ligature of the aorta, I have isolated
the artery from the influence of the heart, so as better to
observe its peculiar share in the phenomena; but under none
of these circumstances have 1 ever succeeded in observing
anything like rhythmical contractions in the vessel.

Not only have I failed to observe such contractions, but I
have seen very distinctly the generation of a symptom which
they have been supposed to produce,and which apparently
they do not produce—I mean, throbbing. I have traced an
artery, have watched it branching to inflamed and to non-
inflamed parts, have seen the outlines of its muscular coat
absolutely without movement, and its calibre quite uniform;
but the large branch which led to the seat of inflammation,
being expanded so as to oppose a minimum of resistance to
the circulation, suffered the stream at each beat of the heart
to strike with a direct and visible shock on the contents of the
smaller and obstructed vessels which surrounded the area of
disease,

I think, gentlemen, it would be rash, in the present very
imperfect state of our knowledge, if I should pretend to offer
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you any complete pathological theory of the origin and pro-
gress of the inflammatory and hypertrophic processes. As
yet we possess but fragments of the subject, and can show
little more than the first indications of a theory. So far as
those indications go, I may recapitulate the following points
as probable conclusions in the matter:—

(1) In the chain of events which terminates in hypertrophy
or inflammation, the first act relates to the influence exerted
by the elements of the part on the materials of the blood
circulating through it, and consists in an alteration (perhaps
in hypertrophy only a quantitative alteration, possibly in in-
flammation also a qualitative alteration) in those changes
which the part naturally works on the blood, as the indispen-
sable condition of growth. The growing elements of the part
—hurt by physical violence, or affected by extremes of tem-
perature, or thrown into rapid chemieal changes, or over-
burthened with their own specific stimuli from the blood—
strive to grow more, or to grow differently, than in their pre-
vious state. The sudden origination of this effort (as it oceurs,
for instance, after mechanical injury) suffices apparently in
itself to derange the currents of the capillary circulation, to
flood the tissue with serous exudation, and to lead to those
microscopical phenomena which are considered pathognomonic
of inflammation.

(2) The condition of a part in which the organic changes are
thus accelerated (whether in the form of hypertrophy or in-
flammation) is capable of inducing, in the musecular arteries
which lead to it, a state of enlargement or increased pervious-
ness, which determines to the part a larger attlux of blood:
and it is in a high degree probable, that the manner in which
this enlargement occurs is by the way of what we technically
call reflexion; that a certain impression from the part is con-
veyed centripetally by its sensitive nerves, and is responded
to by a return-current through the motory nerves of its artery;
that the specific influence of this return-current is to induce
a relaxed condition of those muscular fibres, which regulate
the calibre of the artery, and by this relaxation to suffer an
increased transit of blood to the inflaming or overgrowing
part,

i et e i et
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We have next to inquire, what are the chief resulis which
may arise in a part from an augmented determination of blood
thither 2—what are the chief consequences of active hyper-
sgemia ! They vary most importantly according to the following
difference:—(1.) The determination of blood, though over and
above the usual supply, may admit of application according to
the ordinary and healthy functions of the part. The biceps
muscle of a blacksmith’s arm receives perhaps as much blood
as all the muscles of my upper extremity put together; but
there is no blood wasted; all that goes there is turned to ac-
count, and contributes to the increased development of a
normal tissue. Or, (2,) the supply of blood may be more than
can be used and appropriated by the organ so copiously sup-
plied; and then it is that we get a continued superfluity of
exudation pervading the tissue, and find that superfluity
undergoing an independent development into certain shaped
products—cells or fibres, foreign to the healthy structure of
the part.

Now, what I have just stated is the distinction between
hypertrophy and inflammation; their general pathology has
much in common—their causes are often alike—their modes
of production identical. But in hypertrophy—however large
may be the supply of blood, it all goes to the true nourishment
of the organ, goes to increase the number of its natural mole-
cules; while, in inflammaticn, all that is redundant goes to
the formation of new products. After what I have said of the
pathological affinities of these two processes, it will not sur-
prise you to be told, that in many organs of the body hyper-
trophy and inflammation run into one another by almost
insensible gradations—as, for instance, with secreting surfaces,
where, after a certain time, that which produced at first a
mere excess of secreted material, presently causes to be mixed
with that secretion more or less albumen, fibrin, blood, pus, and
the like. 1

My next lecture will be mainly occupied with an account
of the development of these inflammatory products; therefore
for the present I shall pass them over without other notice,
and shall confine myself to such fluctuations of nutrition
as are not accompanied by development of new tissue.
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And, in commencing the separate consideration of hyper-
trophy, let me first of all warn you to distinguish real hyper-
trophy from such as is only apparent. An organ is not
hypertrophied necessarily, because it has a greater number of
square inches in its surface. Let me give you a few instances
of this. A man with cirrhosis, or some other obstructive dis-
ease in the liver, may have an immense spleen; as you percuss
over his left hypochondrium, you find six times the legitimate
extent of dulness; but if you should impute this enlargement
to hypertrophy, you would make an error; it consists simply
in distension of the venous cells of the spleen by accumulated
blood; it is passive hypersemia in a very distensible organ.
So, also, when in making examination of a paraplegic patient,
you find a great sac of urinary bladder rising up to the um-
bilicus—this is not hypertrophy of the bladder, but distension
of it, by accumulation of its natural contents. So, again, in
parts of the skin where there are sebaceous follicles, it is a
very common thing to find the orifice of one obstructed; and
then, if the secretion goes on, a eyst is formed: such is the
origin of common follicular tumours of the scalp: and although,
in their advanced growth, these are not likely to be spoken of
as hypertrophied follicles; yet where they are smaller and
several in number (as on some mucous surfaces) the erroneous
application of the word Jypertrophy is not very unusual.
Take care,then, not tosay that parts are hypertrophied, when
they are simply distended and spread out.

Secondly, it is a very common thing to find the word hyper-
trophy inaccurately applied to organs, which are increased by
some foreign deposit, whether inflammatory or not. Thus,
hypertrophy of the tonsils is spoken of; whereas the disease
so called consists, I believe, partly in a filling of the follicles,
and partly in thickening of the surrounding cellular tissue with
products of inflammation. Again, hypertropby of the labia
and nymphe is sometimes spoken of as a result of gonorrhea
and dirtiness; the real fact being, that the skin which becomes
pendulous under these circumstances has previously been dis-
tended by inflammatory edema, and has subsequently retained
a chronic interstitial thickening. The same error of over-
looking inflammatory deposit is sometimes committed in ex-
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aminations of the intestinal canal; a portion of thickened
stomach or bowel being said to be hypertrophied, when the
real disease consists in an inflammatory development in the
substance of its sub-mucous coat. So, the second caution I
have to give you is, that you will not let the word hypertrophy
include enlargements or thickenings which depend on the
deposit and growth of foreign material.

Coming, then, to real hypertrophy, we may define it as the
multiplication, or magnification, of normal elements; the
exaggeration of a tissue, or of an organ, in its own particular
type. For instance, take a large liver: I repeat that you
would not call it hypertrophied for being full of blood, or for
having a quantity of serum or lymph effused through its sub-
stance, or for being stretched and bulged by an abscess or
hyvdatid eyst in its interior; but simply and singly you call it a
hypertrophied liver, when it has got more liver than it ought
to have—more of that very stuff for which you call it liver,
rather than muscle or skin.

And now,—Under what circumstances does hypertrophy
occur? What are its causes !

It may, I think, be stated as a general fact in the economy,
that if the nutritive conditions be perfect, if the blood and
the organs be what they should be, whenever the active struc-
tures of the body renew themselves, they do that and some-
thing more. Nature gives them enough for their exact neces-
sity,and for something beyond it; they renew themselves more
largely and luxuriantly than in their original construetion.*

Of this general fact or law I can give no causal explanation:
—1I cannot say what makes it be so; but its purpose is ob-
vious, and it brings before one vividly that vis medicatriz

* Supposing, for illustration, that so often as » grains of cld tissue are
consumed in certain acts of exertion, #4-2 grains of new tissue are ready
to be substituted for them ; then (potting arbitrary numbers aside) we
should infer, that organs in active exercise would continually and progres-
sively grow during life. And, in point of fact, such appears to be the case.
# M, Bizot and Dr. Clendinning have proved of the heart and arteries,
which are thus constantly exercised, that their average size regularly in-
creases (though with a decreasing ratio of increase) from childhood to old
age, provided only the old age be alusty one,"—Paget's Lectures, Ser. I. p. 23.

1
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naturee which the older physiology delighted to speak of,
watchfully strengthening every part of the organism in pro-
portion to the stress upon it, and always contriving that no
active portion of the system shall become languid for want of
sufficient renovating material.

But, whatever may be the explanation of the fact, it seems
to me the expression of a law including all the chief eases of
pure hypertrophy. In all such cases, if you look carefully
into their whole pathological history, you see what may be
generalised as a vigorous reaction against waste, a reaction
whicly, in every case,as I have said, seems to go somewhat
above the exact quantity of repair and restitution due to the
part: and which, when it extends over sufficiently long periods
of time, is able to accumnulate its effects as a permanent over-
growth of the affected tissue.

The chief heads under which you may consider the subject .
of hypertrophy are the following:—hypertrophy of muscle;
hypertrophy of glands; reparative hypertrophy.

1. Muscle grows exactly in proportion to its exercise; and
this is true, not only of the voluntary muscles, such especially
as those of the limbs, but even, still more remarkably, of the
involuntary muscles. See, for instance, in the heart; where any
obstacle has opposed itself to the cireulation of blood—where
the mitral orifice has allowed regurgitation—where the aorta
has been rendered rigid by calcareous deposit, or where its
origin has been obstructed by fibrinous coneretions—how im-
mensely the muscular substance of the ventricle increases in
its thickness and in its power. Or observe the bladder, where
enlargement of the prostate gland, or the presence of a cal-
culus, or the permanent impediment of a strictured urethra,
has interfered during many years with the process of urina-
tion, and you will find that the increased labour thus thrown
on the muscular coat of that hollow viscus will have caused it
to become hypertrophied to several times its normal thickness.

2. The hypertrophy of secreting glands has been very
much overlooked, for what is now an obvious reason. A gland
may be materially hypertrophied without being larger than
its normal size; it may merely be denser than natural. The
essential phenomena of the disease are only to be followed by
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the microscope; but they deserve the most attentive study;
for it is particularly in respect of glands and secreting surfaces,
that I would beg you to remember what I have already
mentioned—that under certain circumstances their hyper-
trophy runs to inflammation, and produces destructive con-
sequences. Thus, in that more common form of Bright’s
disease, (which I have deseribed, in the Medico-Chirurgical
Transactions, under the name of subacute nephritis,) there is
an initiatory stage, in which it is difficult to pronounce
whether the organ be in a state of hypertrophy or of inflam-
mation:—that is say, there are none but normal elements
present—nothing but a profusion of the natural cell-growth;
and if it were not for the previous presence of albumen in the
urine, or perhaps for finding a few of the Malpighian bodies
injured by the hypersemia, one might almost speak of the
disorder as a mere hypertrophy in the secretive structure ot
the gland. The same is the case, too, in respect of the early
stage of cirrhosis of the liver. It may be observed, that the
causes which produce this redundant cell-growth in the
glands, and which eventually excite inflammation in them,
are precisely what are called their specific stimulants—i. e,,
such ingesta, or such products of digestion, as excite them to
secretion. As the waste of a muscle is in contracting, so the
waste of a gland is in secreting; and thus, according to the
universal law, excitement of the secretory functions leads to
hypertrophy of the secreting structure. Among materials
which excite the glands to their characteristic manifestations,
and which may be called stimulants of the gland, none are
more energetic than those very substances which the gland
ought to eliminate. Nothing can more thoroughly dispose a
gland to action, and therefore nothing can more predispose it
to ultimate hypertrophy than an increased acecumulation in
the blood of those particular materials which the gland should
appropriate to itself for secretion. Hence, no doubt, it is, that
when one of two symmetrical glands has been removed, its
fellow undergoes a slow hypertrophy, so as to do compensa-
tive work; for the stimulant material in the blood, which ori-
ginally divided itself between two outlets, now concentrates
itself on one; increasing first of all its waste,and subsequently
its nutrition.
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The thyroid gland, in the disease called géitre or broncho-
cele, often (if not always) presents at its commencement a
pure hypertrophy in the secreting structure. You are pro-
bably aware that the natural arrangement of this organ is in
closed vesicles, lined, not by nucleated cells, but by simple
nuclei, partly applied to the walls of the vesicles, partly float-
ing in their fluid contents. Now, when hypertrophy begins
here, these nuclei undergo a higher development, and give
origin to large transparent cells, which fill and distend the
limitary membrane of the vesicles. Analogy would justify
the suspicion, that whatever exterior influences produce this
endemic disease must stand in some peculiar relation of che-
mical affinity to the natural intra-vesicular secretion of the
gland, and that thus (principally, if not only,) they would
possess their power of stimulating the organ to increased
efforts of secretion and growth.

3. As respects the reparative process, I may give you one or
two illustrations of the general doectrine of hypertrophy; as,
for instance, this; that in the mechanical structure of the body,
where disease or accident has either weakened a tissue, or has
thrown augmented stress upon it, its reparation generally be-
comes hypertrophie.

We very commonly see this illustrated in the skeleton, If
the tibia or fibula be partially removed by disease or by expe-
riment, that one of the two bones which is left is apt to
undergo a kind of compensative development, becoming
thicker and stronger at the weakened portion of the limb. So,
where recovery has taken place from rachitic curvature of the
spine, we find bone deposited in various degrees of superabun-
dance ; sometimes locking the spinous processes together,
sometimes expanding the surfaces of contact of the bodies of
the vertebrse, or anchylosing their edges. Or, in the bones of
the extremities, which have been bent by rickets in childhood
and have subsequently been repaired, we see strong ridges
thrown up along the concave aspects of the curve; and this
superabundant bone is placed (as Mr. Stanley observed) ex-
actly where the curvatures of the bones render them mecha-
nically weaker, and where, consequently, their greatest waste
of tissue oceurs.

The various osseous processes for muscular insertion, and
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the several surfaces of bony contact in the vertical plane of
the trunk, are the portions of the skeleton most liable to
undergo excessive waste; the former by traction, and the latter
by pressure; and they are the portions consequently most
liable to quantitative errors of nutrition.

Before leaving the subject of hypertrophy, perhaps I should
mention another law, though it is one of very limited applica-
tion—viz., that with some contignous organs, mutual pressure
is in so far a condition of harmonious development, that the
absence of one of such organs occasions some capricious growth
in the other. There appears to be this necessity of mutual
pressure between the brain and the bony case which containsit;
and in patients where the brain has undergone a slow atrophy
from disease, the skull has been found presenting a very pecu-
liar hypertrophy, inwards; chiefly by the expansion of its
diploe, so that the inner table of the cranial bones has main-
tained its natural contact with, and adaptation to, the
shrunken convolutions of the brain. This is, perhaps, not
very frequent; but in the majority of cases, where chronic
shrinking of the brain has occurred, the parts show the same
tendency to the maintenance of mutual pressure, by the effu-
sion of a quantity of sermmm which occupies all the interval
between their separated surfaces.

Similarly with the alveoli, it can hardly be considered
otherwise than in some respects a hypertrophie process, that
the alveolus, from which a tooth has been dislodged, fills itself
with bone. The teeth, themselves, too, under certain circum-
stances, sometimes show what is rather a simulation of
hypertrophy than its reality; as you may at any time see, by
removing an incisor tooth from the jaw of a rabbit. You
will find that the opposite tooth, against which the removed
one used to press, grows to an unusual, almost to an indefinite
length, for want of the pressure and friction which formerly
kept the waste of its free edge in proportion to the growth
of its other extremity. Obviously, the hypertrophy is here
only apparent; there is no true over-growth of structure.

I1. In Atroply—the opposite condition to hypertrophy, there
may be observed the converse application of the same princi-
12
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ples as govern the latter process. In hypertrophy you have
seen the increased nourishment and inereased growth of parts
in proportion to the activity of their functions, in proportion
to the demands made on them, in proportion to their healthy
waste. In atrophy you will see decreased nourishment, de-
creased growth, in proportion as there is little activity of
function, in proportion as an organ is superseded in its uses, in
proportion as its wear and tear in the service of the economy
are slight. But while hypertrophy rarely involves any change
of tissue, beyond developing that in which it occurs to the
utmost perfection,—atrophy, on the other hand, is very gene-
rally accompanied by change of tissue, and that change is a
degradation and impairment.

Thus, for instance, in the muscular system, which is a very
frequent seat of atrophy, you find the muscles not only be-
coming small and pale, in the absence of their natural excite-
ment, but actually becoming altered in their molecular con-
stitution. Examine under the microscope a small section of
musele from a long paralyzed limb, and you find that it can
hardly be called muscle. The sarcolemma, instead of being
filled with those peculiar contractile elements which are cha-
racteristic of the tissue, contains a vast number of oily globules;
and these are often disposed in such lines—Ilongitudinal or
transverse—as to suggest the possibility that the original
elements have actually undergone transformation into oil.

We find, too, that under similar circumstances of inaction
bone is apt toatrophy. Thismay easily be seen in the skeleton
of a paralytic limb, and sometimes in the bone of a stump.
The bone, not fulfilling its natural functions, not acting as a
column of support, and not being made available as the fixed
point of muscular action, undergoes very little or no waste,
and is consequently very imperfectly repaired. It becomes
less dense and less strong than natural; its medullary cavity
seems developed at the expense of its cortex, and the cortex
itself seems reduced materially in specific gravity, as well as
in strength.

In glands, we have occasionally the means of observing the
operation of the same law: the shrinking of such as are idle
or unoccupied. Such instances are chiefly furnished in the
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generative system. Contrast, for instance, the mamma of an
old maid of fifty or sixty—an organ that has never done its
natural work—with that of a young woman of twenty occupied
in nursing an infant. You scarcely recognise it as the same
tissue,

Probably, likewise, as respects the male animal, an equally
prolonged and rigid eelibacy would cause the testicles to waste
from the non-excitement of their natural functions: though in
the present constitution of society we seldom have an oppor-
tunity of witnessing this extreme effect.

Both with these organs, however, and with those of the
special senses, Nature seems disposed to permit great excep-
tions to the common laws of atrophy; allowing in them such
periods of perfect repose to pass without any impairment of
structure, as could not occur in the organs of locomotion
without very serious results. For instance, Cheselden, by
the operation of couching, restored sight to a youth born
blind, and who had reached the age of nearly fourteen years
without relief, with an almost unused retina. Now, if a
voluntary muscle had remained for so long a time in such
almost complete suspension of its functions, it would probably
have been incapable of resuming a healthy action. And—as
respects glands, it is not a very uncommon thing to see women
marry late in life, bear children, and have copious develop-
ment of the mamma, although twenty years may have elapsed
since their arrival at puberty, before the generative system
was called into activity. It is almost exclusively in regard of
the nucleated cells of glands that atrophy (like hypertrophy)
shows its operation. They shrink and wither within the
vesicles or tubules of the gland; sometimes collapsing, so
that little survives of them but some small darkness around
the original nuclei; sometimes fading and getting thinner,
till they look like delicate fragments of squamous epithelium.

In all the atrophic processes which ensue on the in-action
of organs, (the wasting of muscles, bones, glands, and nerves
from their non-employment,) the first change produced is, no
doubt, this; that they have their supply of blood progressively
diminished, and that their shrinking results from their
angemia.
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In the production of this change, it is probable that the
muscular coat of the nutrient arteries plays an important
part; contracting, to diminish the afflux of blood for organs
with inferior requirements; just as we have supposed it relax-
ing to favour the occurrence of hypersemia, where the organic
changes of the part have been advancing with inordinate
rapidity. As tothe manner in which this arterial change is
immediately excited, we have nothing but analogy to guide us.
‘We have been led to believe that the occurrence of active
hypersemia depended on reflex-relaxation of the artery, in
response to certain centripetal impressions denoting excite-
ment in the organic processes of a part; and the same line of
argument would lead us to suspect that organs in a condition
of extreme inertia and unchange, may originate centripetal
impressions which would conduce, through nervous influence,
to reflex-contraction of the artery.

The conditions of local ansmia resolve themselves under
two heads: In the class of cases to which reference hasalready
been made, the first step is the suspension of functional
activity in the part, with a consequent state of molecular un-
change; on this (probably by reflex contraction of the artery)
ensues a diminution or suppression of the supply of blood; on
this, thirdly, the shrinking of the organ. In another very
large class of cases, the local ansemia oceurs, not by any reflex
operation, nor because of any previous inactivity of the
angemiated organ, but by means of some accidental inter-
ference with the perviousness of its arteries. You can easily
conceive the effects which arise under these circumstances,
knowing the absolute dependence of all growth on a due and
sufficient supply of circulating blood; you can easily predict
that, if by some accidental derangement of the economy, the
access of blood gets cut off from organs even in the fullest dis-
charge of their healthy functions, such organs must of
necessity follow the universal law of nutrition, and suffer
atrophy as the result of this accidental ansemia.

Disease of the arteries acts very frequently in this
manner:—An artery gets partially obstructed by atheroma-
tous or fibrinous thickening in its interior; the parts dependent
on it are partially deprived of their supply of blood, and, in
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proportion to their loss, they dwindle in size and development.
Thus it is that we so often see that form of atrophy of the
brain, which is called white softening, occur in connexion with
extensive disease of the arterial system: a branch of the ca-
rotid or vertebral artery becomes blocked, and the corre-
sponding parts of cerebral substance undergo their ordinary
waste without the possibility of getting renewed by a suffi-
cient quantity of blood. And every now and then surgery
gives an experimental illustration of the fact; for (as you may
read in the twenty-ninth volume of the Medico-Chirurgical
Transactions) it is not a very rare thing to see white softening
of the brain follow ligature of the commeon carotid artery.

Senile gangrene of the extremities is another instance of
atrophy and death in a part from the obliteration of its arte-
ries.

In the kidney, too, I have observed pretty frequently a pe-
culiar change of an atrophic nature, which arises under similar
circumstances. Small knobby kidneys are common, you know,
as the last phenomena in the series of changes known by
the name of Bright's disease; and that nearly uniform con-
traction of the gland is not a consequence of the development
of new tissue, as many people have supposed, but depends on
the mere collapse of some-of the original textures of the gland,
from which a large intervening mass of cells has been slowly
removed by disease. This, however, is not quite the form or
stage of atrophy to which I now want to direct your attention.
The one I wish to allude to I can hardly mark by a better name
than epithelial atrophy; for, being a comparatively rapid pro-
cess, there is hardly time for its effects to show themselves
beyond an arrest in the development of epithelium, or (as it
ought to be called) endothelium in the urinary tubules. In a
large and often pale kidney, a portion of the section will ap-
pear much softer than those adjoining it; on microscopical ex-
amination, the tubes of this portion will appear quite of their
natural size, and (except that the limitary membrane is pe-
culiarly brittle) will be of their normal shape and continuity;
but the interior of the canal, instead of being filled to nearly
three-fourths of its dimensions with an endothelial growth,
will have but a mere crust of such formation along its surface
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—a mere shrunken remnant of what ought to be; so that the
canal in the axis of the tube appears many times larger
than natural. Some years ago, cxamining a kidney where
the tubes presented this peculiar appearance, I found what
occurred to me as the explanation of the change; namely—a
small artery in the specimen I was examining (the artery, as
it seemed, on which the nutrition of that part had depended)
was blocked completely with an atheromatous and fibrinous
mass, which had probably been carried into it from some
larger trunk,and had thoroughly arrested the passage of blood
there. Since that observation taught me to connect the pe-
culiar degeneration with defective supply of bloed, I have
been careful to examine specimens of the same kind, and
again and again I have seen a similar atrophic state of the
cell-growth within the tubule, where the renal artery or its
chief branches showed evidence of ohstructive disease.

There are many striking illustrations of atrophic disease in
internal organs, which, if time allowed, I might show you in
connexion with degeneration and obstruction, or inelasticity
of their arteries. I will only mention to you now, that the
connexion of the so-called filrinous concretions with such
arterial diseases, and with concurrent atrophy of the proper
elements of the organ, (spleen, liver, kidney, &ec.,) iz a
very important item among such illustrations, and one that
particularly invites further research than has been bestowed
on it.

Perhaps I ought here also to allude to the ansemie gangrene
of the extremities which arises under the poisonous dietetie
influence of the secale cornutum, and which is said to simulate
exactly the forms of gangrene which arise from arterial ob-
struction. The disease is almost unknown in this country,
and I have had no opportunity of making any exact inquiries
into its nature; but our knowledge of the action of secale on
the muscular fibre of the uterus seems to suggest some clue
for the explanation of its styptic action on the bloodvessels,
and therewith for its power of producing that atrophic condi-
tion of the extremities to which I have referred. We con-
stantly have illustrations of the extreme degree in which
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arterial contractions can anmmiate such parts: the pheno-
menon of the fingers dying (as it is well called) after expo-
sure to cold, and continuing sometimes for hours in a pale and
shrivelled state, is inexplicable, except as a result of spasmodie
contraction in the muscular coat of the artery; and itisonlya
smaller and more transient degree of that ansgemic atrophy
which the action of secale, or any other morbid obliteration of
the arteries, might more permanently produce.

No doubt it is by diminishing the access of nutrition to the
elements of an organ, that pressure acts so remarkably in pro-
ducing atrophy. It not only, in all probability, quickens the
waste and removal of a tissue, but hinders it from being
repaired again. BSee, for instance, how the presence of an
aneurism or other tumour causes the successive atrophy of the
tissues against which it presses; and see, in a cirrhotic liver, or
in & lung after pleurisy, how the contraction of fibrin will
operate in arresting the growth, and finally producing the
starvation of the part which it invests.

But why do I say that, in these cases, the pressure acts
doubly—quickening removal and hindering reparation ? For
this reason, that if it only quickened the removal of the tissue,
there would be hypertrophy for the consequence. Atrophy
only results from pressure when this is uninterrupted; and if
you remit the pressure at intervals, you get hypertrophy
instead of atrophy as the result; because you then reduce
the case to the analogy of those already described; you
render it a case of simply increased waste in the part, which
is compensated for by an increased growth. Thus, instead of
a tumour pressing on bone, let a surgical apparatus press
there—one which is discontinued at night—and you get
hypertrophy as the result. “In Mr. Cheshire’s apparatus
for weakness of the spine, the weight of the head and trunk is
thrown upon the haunch-bones and chin. A steel hoop rests
upon the ossa ilii, from the middle of which a rod rises verti-
cally behind the spine, higher than the head, over which it
arches, terminating in a hook; a strap passing beneath the
chin of the patient is suspended to the hook. In those with
whom this instrument has been used, the lower jaw, having
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to sustain unusual pressure, generally enlarges, throwing out
a bony swelling at the part where the chin-strap tells.”* Or
I may give you a still more familiar instance of the influence
of remission on the effects of pressure, in reminding you of the
pathology of corns. They are a hypertrophy of the cuticle,
arising in intermittent pressure. Let that pressure be conti-
nual; as, for instance, on the foot of a man, whose fractured
leg has been put up in a slovenly manner; and the pressure,
instead of making the skin hypertrophy, and producing a
corn, atrophies it, and gives an ulcer.

I must not leave the subject of hypertrophy and atrophy,
without alluding to those changes in consistence which so fre-
quently accompany them — to hardening, namely, and to
softening. But these are so often compound processes, that
my present notice of them may be brief. As a general, but
by no means an invariable rule, hypertrophy is accompanied
by some solidification of the tissue, and atrophy (as I have
shown in the brain and kidney) with some rarefaction or
softening. For as a general rule (and I must repeat that it
has important exceptions) the larger outlines of an organ are
the last to alter: atrophy and hypertrophy are essentially
molecular operations; and so the one diminishes, or the other
increases, the number of molecules in a given area before the
area itself becomes wider or narrower. Defore a muscle
shrinks visibly with atrophy, you would find its specific gravity
reduced, showing that its tissue becomes less in concentration
before it becomes less in size; and so with hypertrophy,
before the muscle perceptibly swells in volume, you would
find its specific gravity increased as the evidence of greater
molecular accumulation.

The most striking exception that oceurs to me is in respect
of secreting surfaces—not glands, for they follow the rule I
have just stated, but in respect of simple membranes where
growth takes place on a free surface. Here, as you may
especially see on mucous and synovial surfaces, an overgrowth
of epithelium is very generally accompanied by a softened
and almost difluent state of the product. And, to give you a

* Mayo's Ouatlines of Pathology.
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different sort of exception, there can be no doubt that many
atrophied organs ultimately become hard from absorption of
their fluid matters and collapse of their fibrous tissue. Thus
I have already noticed the contraction and hardening which
ensues in the last stage of Bright's disease, when all the
efficient parts of the kidney have perished, and the fibrous
density of a breast which has never exercised its functions, or
has long ceased from their exercise. Other changes in con-
sistence depend chiefly on serous infiltration, more or less
than natural, between the constituent elements of a part;
such, for instance, as we see when the brain or the lung is
rendered cedematous. Or softening of an organ may depend
on the diffusion of pus through its textures; or hardening may
depend on the copious infiltration of fibrin, or on the deposit
of earthy material in its substance. Or either may depend on
certain post-mortem changes; such as the hardening of muscle
which occurs in the rigor mortis, or the softening of the
mucous membrane of the stomach and intestines after death
from the presence of a free acid in them.

But all these are topics which do not now press for con-
sideration.
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LECTURE VL

PRODUCTE OF INFLAMMATION.

I. Fibrinous effusions; ulterior changes of fibrin ; collateral illus-
trations firom anatomy of infra-vascular clots.—11. Generation
of cytoblasts.—I11. Their wlterior progress; pus; glomeruli—
their relation to dissolution of blood; suppuration—on mucous
supfaces, in solid organs; distinctions of adhesive and suppu-
rative inflammation, and circumstances determining them.
IV. Vascularity of new tissues,

GeExTLEMEN,—In the present lecture I purpose sketching for
“you the chief changes which oceur in inflammatory effusions;
those changes at least which lead to suppuration, or to chronic
thickening in organs.

I must begin by carrying you back to the subject of my last
lecture, and by reminding you of what oecurs when the capil-
lary blood-vessels are overloaded with blood. I stated to you,
that, under these circumstances, the capillaries suffer a certain
proportion of their fluid contents to exude., I stated likewise
that they change this fluid as it exudes; and that the change
thus accomplished (which distinguishes the serous fluid in
question from the plasma of the blood) will vary, according
as the pressure which drives it through is little or much above
the healthy and normal pressure of the circulation. If the
pressure be very slightly in excess, the material which tran-
sudesis a weaker solution of the salts of the blood with a trace
of albumen; as the pressure increases, the proportion of albu-
men becomes larger; at length fibrin is found, perhaps only
in flakes; a stage further, and it becomes sufficiently plentiful
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to impart to the transuded material the property of sponta-
neous coagulation; and finally the pressure may be such as to
cause the rupture of the capillary vessels, and impart to the
effusion a more or less considerable admixture of blood-cor-
puscles.

These various degrees are well illustrated in the patholo-
gical history of the kidney. If you have hypersemia of that
organ induced, either by interference with its escaping blood,
or by too much impulse in that which goes to it, an increased
exhalation occurs into the urinary tubules,and you get the
symptom called albuminuria—one precisely analogous in its
method of production to that of ordinary serous effusion in the
cellular tissue of the body. If the disease advance, the
Malpighian tufts pour out not only serum, but fibrin; and in
this stage, if you examine the urine microscopically, you find
this fibrin in the shape of little threads: these are accurate
casts of the minute urinary tubules into which the fibrin was
originally poured, and from which it often brings down,
entangled in its substance, a certain quantity of the cell-
growth of the tubule, the epithelium or endothelium. Finally,
go a stage farther, and instead of seeing these little threads
transparent, colourless, and of pure fibrin, you see a quantity
of blood-corpuscles entangled in them; the capillaries of the
Malpighian tufts have broken with the pressure, and have let
all the elements of their blood escape; so that, instead of
getting a mere fibrinous mould of the microscopical tubule,
you get its little mould made of a thread of coagulated blood.
These changes exactly illustrate the history of congestive and
inflammatory effusion in all organs of the body; and as the
kidney is peculiarly liable to such diseases—diseases, more-
over, which are of the utmost interest and importance, you
can hardly select a more convenient organ for exhibiting the
changes in question.

And now, Gentlemen, the inquiry that peculiarly belongs to
our lecture of to-day is—what becomes of these inflammatory
effusions when they are retained in the body ! How do they
terminate ?

In approaching the consideration of this subject, remember,
as the key for its right understanding, that the serous or
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fibrinous, or even bloody, effusion, of which I have spoken (if
it occur from increased determination of blood to the part) is,
in the strictest langnage of physiology, only an exaggeration
of that ordinary nutritive supply, which conveys to the various
organs of the body, and diffuses amidst their elements, the
natural materials for growth. Remembering this, you will be
prepared for knowing that all the true and immediate termi-
nations of inflammation are processes of growth; accelerated
processes, it is true, or perverted processes; but still processes
essentially accordant with those by which the tissues were
originally formed in the embryo, and are continually reno-
vated in the adult,

Cell-development, formation of fibre, formation of vessels—
these are the true and immediate terminations and tendencies
of the inflammatory process; for the destruction of parts, in
their molecules or masses, by softening and uleceration, or by
gangrene—this occurs only incidentally in the process, only
by indirect causation, and by the introduction of other in-
fluences than those which are essential to inflammation. To
those primary and natural terminations I shall therefore at
present confine myself.

The first changes which arise in an inflammatory effusion—
changes often almost synchronous with the very act of effusion,
are (1) the coagulation of its fibrin, and (2) the origination of
cytoblasts.

1. Fibrin seems to coagulate in inflammatory effusions (just
as in blood extravasated either within or without the body)
by reason of its own specific physical qualities, and indepen-
dently of any vital influence derived from surrounding parts.
Indeed, I may go farther than this, and may say that the
coagulation of fibrin occurs in spife ¢f the influence of the
surrounding living textures; for, just as effused blood will often
remain for a long while un-coagulated within the body, while
in contact with living parts, and while maintained at their
temperature (as, for instance, in a serous cavity) and will
soon become clotted when you let it flow forth into some dead
receptacle; just so will many inflammatory effusions refuse to
coagulate while maintaining their original contact with an
atmosphere of living parts, but will rapidly gelatinise, or at
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the least will precipitate flakes of fibrin, when artificially with-
drawn from the body, and placed at rest in some foreign vessel.
Even in so chronic an effusion as hydrocele, it is by no means
infrequent to see transparent fibrinous clots form in a fluid
which, at the moment of its traversing the canula, was per-
fectly free from such deposits. In short, the coagulation of
fibrin is its rigor mortis, a change which essentially belongs to
it as part of its process of death—a change which befals it (1)
when the whole bodily life ceases; or (2) when the blood in
which it is contained dies prematurely and separately by
withdrawal from the body; or, (3) under the circumstances
now before us, when, either with or without the coloured
elements of the blood, it is exuded or otherwise discharged
from within the vessels, and is set stagnant and moribund
amid the living textures of the body. -

Under the microscope, you can commonly recognise coagu-
lated fibrin by its clear, colourless, homogeneous, refractive
substance; by its firmness and extreme elasticity; by the
interspaces which are left in its mass, giving it the charaecter
of a network; and by 4 fallacious appearance of fibrous struc-
ture which is connected with its reticular coagulation.
Sometimes you find the same material coagulated in
small, separate flakes, which are perfectly structureless; and
often you may see some such flakes as these lying unchanged
amid the progressing products of inflammation.

You probably remember that, in speaking to you of the
blood, I assigned some reasons for considering its fibrin an
excrementitious product in the circulation, and consequently
for hesitating to believe that it contributes to renovate the
tissues of the body. I described to you its occasional in-
crease in the blood, under circumstances apparently quite in-
compatible with its possessing the higher significance imputed
to it by some writers; and I offered you an explanation of those
endocardial valve-deposits which occur in rheumatic fever, to
the effect that they might plausibly be considered as mere
passive precipitations of fibrin, derived from a fluid over-
charged with that product, and attaching themselves to a spot
which offers mechanical facilities for their adhesion. These
topics, relating to the natural offices of fibrin in the blood, are
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brought before us again to-day by our having to determine,
what is the function fulfilled by it when it enters into true
inflammatory effusions, and of what ulterior development does
it become susceptible in its various abnormal relations.

On these points it is difficalt to speak with certainty. Taking
the fibrin separately, I should say that its tendency is to con-
tract closer and closer together, with a vague appearance
of striping, sometimes reticularly, sometimes with a disposi-
tion to tear in one direction rather than in another; but that
this character is lost in the progress of contraction, and the
nodule of pure fibrin becomes at length converted into a strue-
tureless granule of gristly firmness, which often becomes the
seat of caleareous deposit. Such material is often found in
the peritoneum (where it is very wrongly confounded with
the products of scrofula, under the name of tubercular perito-
nitis) and in a variety of other situations, besides forming
those vegetations and thickenings, to which I have already
adverted, in the interior of the vascular system. In this state,
with very little change, small nodules of fibrin may be re-
tained as permanent concretions; possessing, perhaps, just
enough participation in the nourishment of the adjoining sur-
face to maintain their half-vital existence.

Or, on the other hand, there may occur in fibrin the
changes which I have already spoken of, as its softening and
fatty degeneration: changes in which it becomes diffluent,
presenting, under microscopical examination, an infinite
number of the minutest granules, many of which are fatty,
some, perhaps, proteinous. This is no doubt the final death
and decay of fibrin; and it becomes matter of exceeding in-
terest to know whether it be in this way that the fibrin of the
blood naturally degenerates, previously to its elimination; and
it is from their relation to this question that great interest is
given to some recorded cases, in which a large proportion of
fatty matter has been found in the blood, under circumstances
which would rather have led the observer to anticipate an
excess of fibrin.

It appears, then, that fibrin may remain stationary, and be
nourished; or it may degenerate and decay: thus much is cer-
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tain. But, may it advance? may it be developed into any
higher form ? into any tissue?

Notwithstanding the prevalence of a very general opinion
to the contrary, I believe I may venture to question its pos-
session of this power, and may say that I entertain extreme
doubt whether, of itself, it ever shows the slightest disposition
to cell-formation, or to any process of self-development,

Unfortunately, our opportunities of watching its solitary
behaviour are very few; for, in almost every instance that
can be thought of, albumen (which is probably the real re-
generator of the tissues) is likewise present; and that great
developmental activity, so often and so glowingly ascribed to
fibrin, may, with at least equal probability, be considered the
work of this associated albumen, for which (on this latter
assumption) the fibrin could merely be considered: to furnish
an inert mechanical support. For think, Gentlemen, if fibrin
were that restless element of growth and vital expansion
which some have fancied it, what a world of activity there
would be in an aneurismal sac! A large aneurism, filled with
laminated clot, has almost as much fibrin in it as the whole
body put together; and yet it shows, on microscopical exami-
nation, no evidence of activity or of growth. At its circum-
ference its pressure may have irritated surrounding parts, and
may have provoked inflammatory effusion from them, but in
the interior all is stationary and quiet. Towards the cavity,
where the formation is most reecent, lie the blood-corpuscles
in a net-work of fibrin—the former in such numbers, that the
latter can but very imperfectly be seen; but in passing out-
wards, as the corpuscles seem more and more wasted, the
fibrin begins to show more distinetly, always adapting its
meshes to the material within them, so that innumerable
blood-cells are seen, each in its separate setting of fibrin: in
getting still nearer to the circumference of the saec, the
arrangement becomes confused, from the closer consolidation
of the fibrin; but in no part of the structure have I been able
to see any trace whatever of new organization.

There is a similar reluctance to the initiation of organic
development in those other intra-vascular clots which form
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in tied arteries. They undergo changes referable to their
blood-corpuscles, and they become pale and contracted; but
their fibrin may remain for many weeks, or perhaps per-
manently, unaltered, except for some increase of density. I
have seen it after the lapse of six weeks, showing only a vague
appearance of longitudinal striation, with no essential change
of physical character, and without the slightest trace of new
development in its substance.

In an elaborate paper written by Dr. Zwicky on the meta-
morphosis of the arterial clot,a series of observations is given,
which might appear to conflict with this opinion, but which,
in reality, I think, confirm it. Where organization of the
thrombus has ocecurred, he finds that it has been preceded by
the following steps: first, there was the well-known clot with
coloured corpuscles embedded in its reticular interstices; then
gradually (while conglomerate bodies collected chiefly towards
the apex of the clot, and while the coloured corpuscles
diminished in number) the mass lost its appearance of
striation, becoming amorphousand porous; together with this
change, its base became very capable of infiltration from the

= blood-vessels about the seat of the ligature; next (a fortnight

after the operation) it began to show cytoblasts; and from
that time onward, as blood-vessels gradually became demon-
strable in its substance, it proceeded to develop nucleated
fibres at an increasing rate. Now the extreme tardiness with
which the development of cytoblasts occurred in these cases,
contrasts remarkably with their quickness of growth in in-
flammatory exudation; and for this reason it seems to depend
on some new influence being imparted to the clot by the pro-
longation of blood-vessels into its substance (a process with
which it is apparently simultaneous) much more than on any
specific faculty of organic development residing in the fibrin
itself.

I do not wish it to be understood as, in my opinion,a proved
and certain thing, that fibrin is insusceptible of ulterior deve-
lopment; but I find, as yet, a want of sufficient evidence,
to establish its possession of this power; and in the examina-
tion, both of intra-vascular clots and of inflammatory exu-
dations, I find several facts which apparently militate against
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such a conclusion. In all such products, the fibrin has shown
itself either stationary or retrogressive; either lying as first
deposited, or contracting more and more densely; or altering,
only to undergo degradation. So far as my knowledge ex-
tends of adhesive inflammation, and of the several reparative
processes, I see no evidence that fibrin takes a more im-
portant part in them than that of holding the true albumi-
nous blastema within its meshes, and thus occasionally serving
as a provisional matrix and scaffolding for the development
of cells, fibres, and bloodvessels; and I cannot but suspect
that those who have ascribed to fibrin so large a share in the
processes of growth, have been somewhat under the influence
of that prejudice to which I alluded in a former lecture, and
have promoted this material to so high a rank in their patho-
logy, merely because of its physical tendency to settle in a
solid form.

Next I have to speak of the formation of eyfoblasts; and this
is the real mystery, not only here in inflammatory products, but
in every process of growth. A fluid, quite transparent, quite
homogeneous, quite without visible forms in it, has sweated
through the vessels: as soon as it is beyond the limitary mem-
brane of the capillaries, there ocecurs in it & process, which (for
the mere sake of having something to compare it with) one
might speak of as an act of vital crystallization; the mani-
festation, namely, in a fluid menstruum, of definite solid living
forms, deriving their properties from that menstruum in which
they grow. But, if I have introduced the physical phrase, and
for a moment have spoken of erystallization, it is only that I
may the more strongly point out to you how eminently this
process is nof one having true analogy in any act of dead
matter. Each cytoblast is a centre of growth—not as the
microscopical crystal would be, by mere accretion to its sur-
face, by mere sticking on of new particles; but of growth, by
the interstitial appropriation of new matter, with the capa-
bility of self-development, according to definite types and
laws, into shapes not included in the original pattern, and
into purposes which are purposes of the system.

Each cytoblast, examined microscopically, is a little disc,
sometimes quite round, at other times oval, or even a little
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irregular; when fully developed it is about 57l in. in dia-
meter, or larger, and is firm and solid in its substance. At
earlier periods of its growth, it is seen much smaller, and of
such delicacy that it requires care for its proper observation.

These little bodies are the germs of all future development;
and, as respects the causes of their manifestation, all the in-
formation I can give you lies in a statement of the ultimate
fact:—Wherever fluid effusion occurs from the vessels, pro-
vided it be of a certain concentration, and maintained at a
certain temperature, there these cytoblasts arise.

Two German observers(Lehmann and Messerschmidt) state
that they have found these corpuscles manifest themselves
within an hour from the infliction of an injury, and within
four hours have seen complete pus-cells developed from them.

In speaking of the first appearance of these organic forms,
I ought toinform you that the blastema in which they become
manifest always contains a certain proportion of oily matter
in the form of highly refractive globular granules, which run
down the microscopical scale to the confines of invisibility.
Many observers have believed that the cytoblasts arise in the
cohesion of a certain number of these smaller particles, which
have first developed themselves independently; that the disc
of the cytoblast is made by a certain number of elementary
granules, placing themselves side by side. I do not know that
this would at all simplify the matter, if it were ever so true;
but, whether it would do so or not, I consider it, as fact, ex-
ceedingly doubtful. It has appeared to me rather the case (so
far as I may trust my own observation) that the cytoblast is
an organic unit from the first moment of its existence, not a
patehwork of particles; that it grows very rapidly from an
almost invisible size to the limit I have mentioned, and then
commences the exercise of its peculiar functions. Some of
those very minute oil-globules, however, do usually (or per-
haps always) enter into the formation of the cytoblasts: and
there is no physical improbability in the supposition that they
may act as nucleolar points in the blastema, not indeed be-
coming confluent to form cytoblasts (since these are of a very
different chemical constitution) but presenting a number of
centres of aggregation, round which the proteinous growth
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may have a preference for showing itself. For some years it
has been known by experiment, that such globules of oil,
artificially diffused through an albuminous solution, will ocea-
sion the albumen to condense itself around them separately,
enveloping each with a membranous film, as though it werea
true microscopical cell. :

The general statement of their origin, which I just now
made, that, under certain conditions of concentration and tem-
perature, they arise in every serous effusion, would seem to
include an admission that they might develop themselves in
the effused fluid, even after its withdrawal from the body.
Such appears within certain limits to be possible; and though
I ean give you no observation of my own on the subject, I can
quote one by Helbert (as given in Vogel's book.) He states,
that having withdrawn the fluid from a vesicle raised by can-
tharides, and having satisfied himself by the microscope that
it contained no corpuscles, he set it aside in a glass for five or
six hours, and at the end of that time found in it exactly such
corpuscles as are observed in wounds at the commencement
of suppuration.

III. The ulterior progress of cytoblasts, in the inflammatory
effusion, may be in either of two directions. On the one hand
you may see these little solid dises, remaining separate from
one another, and continuing to float in a fluid blastema, grow
and transform themselves into globular, nucleated cells, which
form the characteristic corpuscles of pus. On the other hand,
you may see their blastema condensing round them, forming
a delicate inter-cellular medium, which at first is nearly or
quite amorphous, but soon begins to show a tendency (and an
increasing tendency) to split in one direction rather than
another; and in the fibrescent blastema, which is thus consti-
tuted, you may see the original cytoblasts gradually prolong
themselves, as nuelei, in the direction of the cleavage (perhaps
determining that cleavage,) and receiving the accretion of new
matter, partly at their sides, but chiefly at their opposite ends;
so that, after a eertain period of this axial development, they
form spindle-shaped bodies, which (like their blastema) show
a disposition at their extremities to become fibrillated in one
direction; and this is the formation of new filre.
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Mixed with the true inflammatory products, which I have
mentioned to you, there often occur others, which are not
essential to the process; and as these are particularly liable
to strike you, in the examination of pus, it may be convenient
that I should give you, specially, a short account of this fluid.
In its normal state it is a smooth, greasy, viscid material,
yellowish, of slight smell, alkaline, specific gravity averaging
about 1030, and is seen microscopically to consist of a serum,
with certain shaped products suspended therein. Of the
latter, the essential and characteristic one is the so-called
pus-cell ; it is a globule, usually somewhat under k7 in.
in diameter, pellucid, filled with some semi-fluid, albuminous
compound, and usually containing, in addition, a few very
minute oil-globules, which give it a granular appearance.
The addition of a drop of water to the preparation makes
these characters plainer: the cell-wall becomes swelled out
by the endosmosis of water, and the contained elements are
rendered separate and distinet from each other. The cell has
a nucleus, which, however, is not always visible without arti-
ficial means. Water usually makes it visible, as does very
dilute acetic acid; and the latter reagent (when employed of
greater strength) has the peculiar property of causing the
nucleus to break asunder into two, three, or four particles.
This test is considered diagnostic of the pus-cell.

These elements (serum, with cells of the properties just
enumerated) are all that is necessary to constitute pus. The
incidental elements observed in healthy pus are the following:
(1.) Free oil-globules, usually of extreme minuteness, forming
the granules which I have already spoken of in connexion
with the development of cytoblasts, and which are probably
set free in the blastema very soon after its emergence from
the bloodvessels ; (2.) Free cytoblasts, undeveloped into
cells, and various other immature stages of the pus-cell, in
which the distinetion of nucleus and cell-membrane just
beging to be distinguishable ; (3.) Compound cells, or glo-
meruli. This last form is a very peculiar and a very unintel-
ligible one: it consists usually of a number of microscopical
granules (such as I have already described) clustered into a
globular heap, which may be almost three times as large as
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an ordinary pus-cell, and may either be invested wiith a cell-
membrane, or may present the natural irregularities of its
constituent parts uncovered and prominent, like the surface
of a mulberry. The essential ingredient of these bodies is, as
I have already mentioned, oily matter, and they vary consi-
derably in their appearance, according to the fineness with
which this matter is divided. The most characteristic are
those in which the oil-drops are sufficiently large to be called
qlobules ; but these pass, by insensible gradations, to others
(commonly called granuliferous bodies) in which the highest
powers of the microscope are mecessary to show that the
finely-divided and almost impalpable contents are really of
the same material as that which, in the globuliferous bodies,
is more coarsely divided. I believe that in those where the
contents are thus fine and granular, there is often a larger
proportion of proteinous matter than in the others; but such
differences are not abrupt; nor am I aware of any patholo-
gical inference that can be drawn from them, as to the
properties of the forms in which they oceur. The forms in
question are by no means confined to inflamed parts, nor
even to parts ostensibly diseased. They are well known in
the colostrum of the mammary secretion. I have seen them
constituting almost the entire mass of an encephaloid tes-
ticle; and they are found in extreme quantity all about apo-
plectic effusions in the substance of the brain. In lungs
which to all appearance are healthy, one constantly finds
considerable numbers of such bodies; and here they shade off
insensibly from extreme fulness and distension, to the
simplest and most natural form of nucleated albuminiferous
cell habitual to the parenchyma of that ergan. In ovarian
cysts they are likewise seen, varying extremely in size; evi-
dently nucleated, where they are small; while, in the larger
ones, the nuclei are apparently lost or hidden under an accu-
mulation of granular contents, which here usually are in the
minntest state of division, and often of a rusty or reddish
colour.

With respect to the origin of these various oily glomeruli
it might easily be supposed that they had arisen in some
extreme or irregular development of the normal pus-cell, or of

L



110 Relation of Glomeruli to Dissolution of Blood ;

any other nucleated cell peculiar to the tissue where they
show themselves. On the supposition that their ripe condi-
tion is that in which they possess a cell-membrane, and have
attained the largest size, it might be assumed that they were
common nucleated cells, tending to hypertrophy by the ordi-
nary method of growth, and filling themselves in their deve-
lopment with an inordinate quantity of oil; and it would be
inferred that, having so filled themselves by some power of
transformation exerted on the blastema around them, they sub-
sequently undergo rupture, and suffer their previous contents to
become effused among the surrounding tissue. Some curious
observations, made chiefly by Professor Killiker,* makeit,
however, very doubtful whether the real process may not be the
exact reverse of this. HHe has seen blood-corpuscles included
in the substance of these cells; and this would conclusively
show, as he argues, that the cell-membrane is a subsequent
formation in their progress of development. This view of
their nature would imply that a number of the original oil-
granules come into contact with each other, and cohere into a
glomerulus, which subsequently becomes invested with a mem-
brane, and constitutes a cell, the contents of which gradually
undergo a retrograde development, and ultimately pass into
the circulation. I cannot at present pronounce a decided
opinion on this method of interpreting their history and phe-
nomena. It would point, apparently, to their being organs for
disintegrating and resolving certain elements of effused blood.
I may admit, without hesitation, that they are peculiarly apt
to present themselves where blood is undergoing re-absorp-
tion; you often find them in fibrinous clots of wveins; Dr.
Zwicky (as I told you) found them in the apex of the arterial
clot; they have been found abundantly in retained catamenia;
they are always present, I believe, where hsemorrhage has
been mixed with the inflammation; their granular contents
(whether in large or in little globules) are such as constantly

* The first observation made in this matter was published conjointly by
Kolliker and Hasse. It was strikingly free from the chances of fallacy, as
to the identity of the blood-corpuscles, since it related to the morbid pro-
duets of an animal in which these elements of the blood are oval.—Henle's
und Pfeufer's Zeitschrift, vol. iv,
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arise in the decay of fibrinous effusions; and the presence of
blood-corpuscles in their interior could hardly admit of any
other interpretation, than that they fulfil the functions sug-
gested. "Whether the original agglomeration of granules
occur round a nucleus, or not, is a point on which no decided
testimony is offered ; but in organs where they are under-
going what Killiker would consider their retrogression (i.e.,
where several stages of transition are present, from the
largest—destitute of a cell-membrane, and irregular as a mul-
berry on the surface, to the smallest—containing almost ex-
clusively albuminous material, with only one or two oil-drops)
in such organs, the smallest cells certainly present an un-
questionable nucleus. Whether (on the assumption of
Killiker’s theory) this nucleus was an original part of the
glomerulus, or only developed itself subsequently to the
formation of the cell-membrane, is a point on which I am
unable to inform you.

‘While speaking of the peculiarities of pus, I ought to tell
you that the suppurative process is meodified, according as
it occurs either on free surfaces or in solid organs. In the
latter case, you have the formation of an abscess: that is to
say, the inflammatory blastema is exuded in successive con-
centrie spheres, the most central of which correspond to the
first focus of inflammation, while the exterior thickness of
deposit corresponds to a later date in the process. Thus it
occurs, that the progress of suppuration gradually advances
from within: here it is, that cells are first completed, that
fibrin is first softened and transformed, that blastema is first
fluid; and, on the same ground, the ecyst of the abscess is
intelligible as that part of the exudation-matter which has not
yet undergone liquefaction, and which consists entirely of
cytoblasts and incipient cells embedded in a network of coagu-
lated fibrin.

The modification of the suppurative process which occurs in
the inflammation of mucous surfaces is an interesting one. It
consists substantially in this: that the suppuration gradually
takes the place of the natural cell-growth of the part, without
any destruction or alteration of its limitary membrane. It is
essentially a process of secretion; a certain quantity of albu-
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men, perhaps with some flakes of coagulated fibrin, first mixes
itself with the natural secretion; then the latter gradually
undergoes alteration; the characteristic epithelial cells of the
surface drop in all stages of abortion, becoming first of all less
squamons,and then gradually declining tosmall and simple albu-
miniferous cells; and with these are mingled many eytoblasts,
apparently hurried from the surface before they have had
time to undergo their legitimate development to cells. It will
be obvious, even from this sketch of what occurs, that the
anatomical distinctions between pus and mucus must be as
useless as the so-called chemical tests. Infinite gradations
hetween the two fluids destroy all practical value in such
alleged criterian. Mucus, as a copious fluid secretion, has no
existence in health; the only natural secretion of a mucous
membrane is its epithelium, which ought not to exist in quan-
tity sufficient for any evident discharge. If the secretion be
hurried, it immediately begins to assume the forms and phy-
sical characters of pus, even to the splitting of its nuclei by
acetic acid; and most of the alleged distinctions then resolve
themselves into this, that the pus of mucous surfaces usually
contains little fat; it therefore does not so easily form soaps
with the alkalies, nor produce the other chemieal or optical
effects due to the predominance of that material.

I have told you that the development of inflammatory pro-
ducts may take either of two directions—that into cells, with
a fluid blastema, which constitutes the process of suppuration;
that into fibres, with a solid blastema, which constitutes the
process of adhesion. You would err, however, if you con-
sidered these processes to be quite incompatible with each
other, In the adhesive process (as it occurs, for instance, in
pleurisy) you never fail to find produets which are quite un-
distinguishable from those of the suppurative process—com-
plete nucleated bodies, presenting all the characters of pus-
cells; and there ean be no doubt that in the majority of cases,
these cells would afterwards undergo a retrograde develop-
ment and decay, since it is quite certain that pus-cells, once
formed, are insusceptible of ulterior true development. The
phenomena of granulation, too, consist essentially in an union
of the two processes described ; part of the exudation going,
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under the influence of new bloodvessels, to the formation of
permanent tissue; while other cytoblasts advance a step
further in the process of cell-growth, become possessed of a
distinet cell-membrane, associate themselves with fluid blas-
tema, and eventually drop as pus.

What determines the choice in each particular case, be-
tween the two final alternatives of inflammatory production—
what occasions this part to form pus, and that part to thicken
itself with new fibre, I cannot sufficiently tell. In comparing
different tissues, with a view to resolve the question, there is
extraordinary room for fallacy. Taking a general estimate of
the phenomena, I should be inclined to view the difference as
one essentially of degree: 1 should be disposed to say that the
universal tendency of inflammation is to the suppurative
process—that suppuration exists potentially in every inflam-
matory act. At one stage of inflammation the products are
identical, and indifferent for either process: if at this stage
certain conditions are withheld or withdrawn that are neces-
sary for the completion of the inflammatory act, the blastema
with its cytoblasts undergoes a fibrous development. What are
those conditions? It would appear that the most considerable
influence is that, which the inflamed tissue itself exercises
on these its products. Thus, first of all, the degree of inflam-
matory excitement existing in the part influences the effusion
most importantly, and justifies us in considering the adhesive
process an incomplete result of the inflammatory tendency;
for constantly, by depressing the action of the part, we are
able to preclude the threatened occurrence of suppuration;
and with equal constancy, by giving additional excitement to
tissues infiltrated with blastema, and likely to suppurate, we
can ensure their inflammatory products taking this latter
course. Again, we find that suppuration is frequent where
the inflammatory blastema is maintained in contact with the -
vessels which have produced it (as in the cellular tissue and
in solid organs, where, most of all, the effusion is kept in the
focus of the original excitement) and that it does not occur
with equal readiness where these products are at once removed
to a distance from the tissue which has evolved them, or are
diffused over some large extent of membrane, where the in-
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fluence of that inflamed tissue can be but little exerted on
their mass. So too we find, that (under equal amounts of
excitement) a tissue, naturally active in its organic changes,
is more likely to impress the suppurative tendency on its in-
flammatory products than a tissue naturally indolent—muecous,
than serous membrane—gland, than periosteum., And this
does not depend on mere difference of vascularity; there is no
tissue in the body more vascular than the chorioid of the eye,
few which inflame more frequently, yet none which more seldom
suppurates. It would seem that the eytoblasts of an inflamma-
tory effusion assume activity in proportion to the organie ex-
citement of the tissue in which they rise, and (according to the
universal law of cell-growth) modify their own blastema by
the exercise of a specific activity. When once they have
undergone, even partially, the development into true cells,
they become incapable of any other development; they may
retrograde and decay, but they cannot advance except to
suppurate.

It is curious, too, to observe how reluctantly they part from
their characteristic influence over the fluid blastema in which
they swim. In the surgical treatment of large chronic ab-
scesses, it used often to be tried to obtain cure without dis-
charging the matter, by promoting (as was then thought) the
absorption of pus. Bleeding, or purging, or vomiting, or
sweating, or other evacuations, were had recourse to, and not
infrequently the fluctuating tumour vanished. But this was
only for a time. A large proportion of the serum had been
withdrawn from the contents of the abscess, and these had
been reduced to little beyond cells; but, as soon as the blood
had recovered its natural constitution, these cells (just like the
nucleated cells of glands) again exerted their power, and sur-
rounded themselves with their natural atmosphere. Acci-
dental circumstances will often act like the treatment to
which 1 have referred, and will reduce the fluidity of pus, so
that an abscess apparently vanishes; but the cells may remain
quiescent for an indefinite time, and may presently again sur-
round themselves with fluid blastema, forming the same
amount of pus as at first. The perfect and permanent absorp-
tion of an abscess—consisting not only in the removal of its
serum, but in the destruction and dissolution of its corpuscles,
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so that the part shall retain no tendency to the re-accumula-
tion of its previous contents—this, I am persuaded, is among
the very rarest occurrences in surgical practice.

If time allowed, I should be glad to point out to you how
much light has been thrown on the pathology of inflammatory
products, by that increased knowledge of structural anatomy,
and especially of structural development, which the last few
years have given us. The former doctrines of pus-formation
were full of fancies; some theorists believing that pus arose in
adirect conversion of the corpuscles of the blood; others, that it
was formed by a deliquescence and solution of the solid strue-
tures in its neighbourhood. It is chiefly to the researches of
Schwann and Henle that we are indebted for that rational
pathology of the inflammatory products, which enables us now
to consider them in their affinity to healthy processes of
growth, and permits us, in every stage of their development,
—from the first manifestation of eytoblasts to the ripening of
pus-cells, or the completion of areolar tissue,—to find in them
an exact parallel to those natural processes which govern the
progressive evolution of the embryonie tissues.

IV. Finally, with respect to the formation of bloodvessels
amid the products of adhesive inflammation, a vast deal of un-
certainty still prevails. You probably know that in the earliest
stages of the embryo, bloodvessels are developed with their
contents as nucleated eells; ramifying from a centre in a stel-
late form, and sending forth long blind processes, which, meet-
ing and becoming confluent with those of adjoining cells, con-
stitute the first rudiments of arteries and veins.

It has been suspected, but never shown, that something like
this might occur among the plastie efforts of inflammation. I
will not venture to deny its possibility, but I have never seen
anything which would justify me in speaking of it, even as
probable. What I have seen, and what I believe to be the
ordinary arrangement, is this: the false membrane (for in-
stance, a band of adhesion in the pericardium) will appear to
the naked eye red and vascular; on submitting it to micro-
scopical examination, you will see long lines of vessels running
straightly from either side, to meet in the middle of the mem-
brane; dividing, for the most part, dichotomously into parallel
branches, and having very few anastomoses as they advance
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on either side. They are continuous with the vessels of their
original surface; those of one side with the cardiaec, those of
the other side with the pericardiac vessels, and are evident
prolongations of these respectively; but it is their peculiarity
that they grow with great rapidity, and, at the time of their
chief activity, are considerably larger than those vessels of the
old tissue from which they originate. During their early
periods of growth they show no transverse nuclei of contractile
tissue, but they have abundant nuclei in their walls; and a
very striking peculiarity, in the total arrangement of the strue-
ture, is the manner in which the nascent areolar tissue of the
false membrane developes its spindle-shaped bodies along the
lines of these vessels, adhering closely to their surface,
strengthening their canals, and following their ramifications,
as a delicate nucleated sheath. Thus far, without question,
the vascularity of the new tissue would appear substantially to
depend on the prolongation of old vessels; and on the whole,
I think there can be little doubt that the process completes
itself without any real origination of new vessels. 'Whatever
difficulty there may be in this view, would relate to the esta-
blishment of anastomoses between those extreme branches
which have run to meet each other from opposite sides
of the false membrane. Their anastomosis is certain; and
where they meet, there is often an irregular capillary plexus
with large meshes. Isuspect (though I am not sure) that these
anastomoses likewise are made entirely by lateral offshoots
from the prolongations of the original vessels: at least I have
distinetly seen conical hollow processes, filled at their base
with blood, advancing as though to meet similar processes
from adjoining vessels on an intermediate area of false mem-
brane, where certainly there has been no appearance of rami-
fying cell in the centre of the space: and as I have not at any
other time seen any such cell among the products of inflam-
mation, I am disposed to believe that these vascular prolonga-
tions ultimately coalesce with similar processes from the
opposite and collateral eapillaries, without the intermedium of
any such new development from cells as that which occurs in
the embryo.
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which are cut out, and put into bottles, and made prepara-
tions of, we shall gradually see that very dissimilar things are
included under this one name, and that in consequence the
title, even if sufficiently accurate for the purposes of practice,
is somewhat inconvenient in pathology. Hereafter we may
perhaps improve on it. To-day I shall speak of tumours
under the following successive heads:—(1) Tegumentary,
(2) Vascular, (3) Fatty, (4) Fibrous, (5) Cartilaginous, (6) Bony,
(7) Cystic, and (8) Cancerous, tumours.

I. Tumours arising in the fegumenfary membranes of the
body—in the skin and mucous membranes—and consisting of
no other elements than those natural to the surface from
which they grow, are common enough. In these cases, a por-
tion of the skin or mucous membrane projects or hangs more
or less beyond its level,and in growing may have more or
less tendency to become pear-shaped, or to acquire a peduncle.
These tumours are very common about the genital organs of
the female,—both outwardly, where they form pendulous
masses, Which hang from the nympha or elitoris,and inwardly,
where they form polypi. The latter occupy, sometimes the
vagina, sometimes the uterus; sometimes they have broadish
bases, but more commonly very slender ones. In the exami-
nation of such tumours you rarely find any other elements
than those of the ordinary tegument, connected with some
thinning of the cutis, and with some exaggeration of the
natural areolar tissue. You generally find a loose and sucen-
lent stroma, which is infiltrated with serum, and consists of
the meshes (perhaps widened) of the original areolar tissue, In
the other and harder varieties, it would appear that new fibres
are sometimes developed by the process lately described to
you; in which manner these growths sometimes, but not
often, approach to the structure and consistence of fibrous
tumours.

The small, succulent, and pendulent tumours of the skin,
which are known by the name of molluscum, answer to the
above description. The immense pedunculated masses which
are occasionally developed from the external genitals in hot
climates, appear to be substantially of the same nature:
such, for instance, is that in the Museum of Guy’s Hospital,
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which the late Mr. Key undertook to remove from a Chinese,
who was the subject of it. In the seventeenth volume of
the Medico-Chirurgical Transactions, you will find the descrip-
tion of a similar tumour, which was removed, by Mr. Law-
rence, from the pudenda of an English female. “Its tint was
reddish grey; its structure was tough and fibrous, and con-
sisted of condensed cellular tissue, entirely free from fat. It
was left, during the night, on a large dish, and, in the morn-
ing, a very considerable quantity of fluid had escaped from it.”
That massive enlargement of the lower extremity, which oc-
curs in elephantiasis, is probably of not quite the same origin
as the above; but consists, to at least a considerable extent, of
fibrinous e@dema, and inflammatory thickening of the areclar
tissue, and resembles, rather, that condition of the scrotum
whieh, in hospital practice, we occasionally observe in persons
who for many years have had the local irritation of urinary
fistula.

It seems probable that many of the tumours called sarco-
matous, though occasionally they occupy deep situations, are
yet identical in nature with tegumentary tumours, and con-
sist of no other elements than those of normal areolar tissue,
sometimes with more or less new formation.*

In warts and condylomata you do not see the same tendency
to prolongation in the tissue; you find that there is an in-
creased vascularity and prominence of the papille of the skin,
and that these large papillee support a vast increase in the or-
dinary quantity of epidermis. It is from their excess of epi-
dermis, that warts occurring in parts exposed to the air be-
come horny; while condylomata or mucous tubercles, which
are usually in moist places—in the axilla, or under the breast,

* The so-called * common vascular sarcoma ' is a mystery to me. In
looking over bottled specimens bearing this inscription, I have seen penduo-
lons tumours of the integument, fibrous tumours, fatty tumours, enlarged
lymphatic glands, and various forms of cancer. Where the name has
appeared to be given with most precision, it has been assigned to some firm
albuminons tomour, which consisted for the most part of cells tending to
besome clongated and spindle-shaped. I know no manner of distinguishing
guch a tumour from those extremely chronic cancerous growths, which, by
their large amount of fibrons transformation, evince an exhaustion of the
diathesis in which they arose.
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or beside the month, or between the buttocks, or at the en-
trance of the vulva,—acquire their characteristic flabby and
spongy state. It is alleged that these tumours contain, and
substantially consist of, a large quantity of new fibrous tissue,
which gives support to the augmented epidermis, and assimi-
lates their process of growth to that of granulation. In the
few examinations I have had the opportunity of making, I
have not found this to be the case.

II. Vascular tumours—tumours made up of blood-vessels—
are very common in the skin, where they form the blue dis-
colorations called newi, which are so often congenital. They
likewise occur in other textures, though far more rarely than
in the gkin. They are called by a variety of names, derived
from their occasional or general characters—erectile tumours,
aneurisms by anastomosis, or tele-angiectasies.

In their simplest form of cutaneous nsevi, they may be
deseribed as adventitious cavernous structure. On a section
they exhibit the interlaced columnar appearance of ordi-
nary erectile tissue; the columns consisting of fasciculated
fibrous tissue, coated with delicate tesselated epithelium,
which is continuous with that of the adjoining vessels; the
hollow inter-columnar spaces communicate with one another,
and are apparently the altered capillary channels of the
part.

The mode of development of these tumours is unknown.
It is Rokitansky’s opinion, that they arise as exeavations in
a blastema, which first of all is deposited in a solid form;
and that the reticular structure thus established is eventually
brought into communication with the original vessels of the
part, by penetration of their walls; that it grafts itself upon
them, and constitutes a diverticulum from the natural cir-
culation of the blood. My own observations would hardly
incline me to this view. In the large majority of cases, there
is a total absence of any such solid blastema; in the history of
ordinary erectile tumours, one finds no record of a period in
which they had their bulk without their vascularity; nor in
their anatomical examination do we find those stages of
transition from a solid to a eribriform structure, or from a non-
vascular to a vascular state, which Rokitansky’s theory would
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lead us to expect. I see mo reason for supposing that the
development of vessels occurs, in the production of these
tumours, otherwise than as I have seen it-occur in the pro-
duets of inflammation—otherwise, namely, than as a process
of true growth in the original blood-vessels of the affected
part.

In some very small proportion of instances, tumours of
this kind are complicated by being made the seat of ence-
phaloid growth; but here the coincidence is aceidental,and the
morbid anatomist has no great difficulty in deciding how
much of the disease belongs to growth of blood-vessels, and
how much to heterogeneous elements developed in their in-
terstices. Erectile tumours commonly construct themselves
in the skin; but sometimes they affect more important rela-
tions, involving blood-vessels of larger size. As they thus
assume a greater importance to life, it 1s necessary to distin-
guish that they may be of two sorts; some have their chief
relations with the veins, and the adjacent portion of the
capillary system; others rather with the arteries, and that
portion of the eapillaries nearest to them.

The latter (which of course pulsate) have frequently been
developed in the interior of bones; where they simulate (if
indeed it can be called simulating) the character of ordinary
aneurism. You will find several interesting cases of this sort
detailed in Mr. South's translation of Chelius's Surgery.
The other variety, which chiefly affects the venous half of
the cireulation of a part, has some affinity to varicose tumours.
You will find a very good illustration of*this form in a case
reported in the thirtieth volume of the Medico- Chirurgical
Transactions by Mr. Image, surgeon to the Suffolk General
Hospital. The left breast was enlarged by an erectile tumour.
It was pendulous, and of a bluish or slate colour, with some
darker patches in the vicinity of the nipple. It did not pulsate.
Round the base it measured twenty-three inches, and thirteen
across. Compression, so as to empty it, produced a feeling of
internal plethora; while conversely, allowing it to refill, caused
faintness. The patient died twenty-two hours after the opera-
tion of tying it, in which she had lost fifty ounces of blood.

The internal mammary vein had, towards the subelavian, a
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sacculated appearance; between each sacculated portion and
the heart the vein was narrowed and thickened; the saccu-
lated parts were formed of one hollow within another. The
mammary veins, external and internal, were traceable into
a cellulated structure, of which the whole tumour consisted
—it being, in fact, a collection of eells formed of the venous
branches,

In health the elements of the fibrous structure of the organ
are parallel and closely united: here they had given way to
the dilated veins. Their texture was entirely altered, being
converted in some places into a kind of network, through
which the vein-cells passed.

I1I. Faity tamours. These, whether examined by the naked
eye, or with the assistance of a microscope, show only elements
which perfectly accord with those of normal fatty tissue—viz.,
cells, which are from the 150th to the 300th of an inch in
diameter, with a definite cell wall, and sometimes, but rarely,
a nucleus, and which contain fat in their interior. Chemically,
this fat is identical with that of the normal adipose tissue,
consisting of elain and margarin. Sometimes the latter is
present in so large a proportion, that, as the texture cools
after death or extirpation, it separates from the elain, and
solidifies in peculiar stellated groups of acicular erystals in
the interior of the cell. All the fat of such tumours is na-
turally contained in the cell membrane: free oil-globules only
exist where cclls have been ruptured.

The firmness of fatty tumours varies, partly according to
their chemical constitution, and partly according to the deve-
lopment of fibrous tissue in them. Sometimes this tissue will
abound in them, forming numerous partitions between parcels
of fatty cells; sometimes, on the contrary, there will be very
little of it.

As respects situation, these tumours may arise in most parts
of the body; but in an infinite majority of cases they occur in
the subcutaneous areolar tissue. Sometimes they have a deeper
origin. Two years ago I removed one at this hospital from a
periosteal attachment to the humerus, where it lay under
cover of the brachialis anticus muscle; and some years ago,at
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King’s College Hospital, I removed one from beneath the
infra-spinatus, where it lay in immediate contact with the sur-
face of the scapula. Occasionally they arise still more deeply,
in connexion with the mucous, serous, and synovial mem-
branes; but these cases are rare.

Fatty tumours have a capsule of slightly condensed areolar
tissue, through which they receive their vessels. They are
but loosely attached to it, so that, in operations, they are
usually turned out with facility. The capsule hardly ever
bleeds sufficiently to require a ligature; but very often (if
pressure be not made) sufficiently to fill itself with clot, and
to canse subsequent inconvenience.

Their growth is slow, and almost unlimited: their indolent
progress, together with their lobulated form, and soft doughy
feel, usually establishing their diagnosis. i

IV, Fibrous tumours, such as you often see under the peri-
toneal coat of the uterus, are apparently a well-marked divi-
sion; distinguished by their demarcation, which causes them
to look as if they had been stuffed into organs, and could be
turned out of them. They cut something like the inter-
vertebral dise, or that of the symphysis pubis; and show a
greyish, glistening surface, with manifest white bands, which
are intimately interwoven, and take a curvilinear and often
concentric direction. This character is peculiar, and helps to
mark them. They have singularly little vascularity, especially
when the concentric arrangement is most distinct. When
examined by the microscope, their fibres show the general
characters of normal fibrous tissue, but are less undulating,
In the intervals between the fibres we frequently find cells,
sometimes stationary, sometimes undergoing development
into new fibre, and on the older fibres we often find traces of
the original nuclei.

Sometimes the fibrous growth appears to have commenced
simultaneously at several centres, so that its mass is lobulated,
or perhaps may rather be said to consist of a plurality of
smaller fibrous tumours, with an intermediate tissue which is
more lax and vascular. It is particularly in masses of this
sort, and apparently in the looser intermediate tissue just re-
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ferred to, that a quantity of serous fluid is occasionally found,
simulating the characters of a true encysted collection. In
some organs (as especially in the ovary, the breast, and the
testicle) fibrous growths often concur with another alteration,
which leads to the formation of true cysts, constituting the
so-called fibro-cystic tumour of these organs. i

It is a peculiarity of these tumours that they consist entirely
of gelatinous material; the very faint trace of protein dis-
covered in their larger masses being due, no doubt, to some
quantity of retained blood. Their growth is very indolent,
and the transformation to which they are most liable is that
of ealcification, wrongly called ossification—a process, namely,
in which no true bone is formed, but earthy particles are de-
posited and accumulated in the organic basis of the tumour,
so as to make a mass which is sometimes friable and porous,
sometimes hard and dense as marble. Another change which
they sometimes undergo, and one to which they are all the
more liable for this previous calcification, is the process of
expulsion from the system. This has ocecasionally occurred
with those attached to the nterus, especially if seated under its
mucous membrane; for in these cases, when the organie con-
nexions of the mnass have gradually been loosened in the pro-
gress of its degeneration, the expulsive power of the uterus
leads to its removal, either entire or in pieces.

They are observed in very various relations—in connexion
sometimes with boneg, sometimes with glands, sometimes with
mucous or serous membranes, or rather with their subjacent
tissue. Their favourite seats, however, are the nterus and
ovary, the dura mater, and the mamma. More than one are
sometimes found in any organ which they affect, but it is rare
to see them in several organs.

Fibrous {umours are likewise liable to various atrophic pro-
cesses, which lead to their softening, a change which com-
menees in their interior,and leads to the formation of a central
pseudo-cyst, containing débris. These processes may produce
necrosis and decay of the whole mass.

V. Cartilaginouws tumours, or enchondromata, almost always
affect the bones. Of thirty-six cases given by Mueller, there
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were thirty-two in the bones, (viz,, twenty-five in the meta-
carpus and phalanges, three in the tibia, one in the ilium, one
in the cranium, and one in the ribs,) one in the parotid, two in
the testicle, and one in the mamma of a dog.

Sometimes they arise from the exterior of a bone (perhaps
from its periosteum) sometimes from its interior. In thelatter
case they expand the cortex, and, as it gradually thins, spread
it out into a globular sac, or make their way through it by
perforation. They grow slowly and with little pain. When
uncut, they appear as rounded masses, often lobulated, seldom
very large, encased either in new fibrous tissue, or perhaps in
distended periosteum, or in an expanded cortex of bone. On
a section they show a surface which, to the naked eye, often
appears uniform; it is compact, bluish-white, semi-transparent,
and glistening, like that of the fwtal skeleton; and-under the
microscope presents characters which are identical with those
of true cartilage—namely, nucleated cells, set in a firm, pel-
lucid blastema, which is sometimes quite homogeneous, and
sometimes, like the cartilage of the ribs, shows a disposition to
split in fibres. The elementary cells of these tumours often
contain two or three nuclei, or as many young cells in their
interior. The sensible characters of cartilage immediately
depend much more on the blastema, or inter-cellular substance
than on the cells themselves; and in the examination of en-
chondromata, as well as of the natural cartilages, we find
differences as to the degree and extent of cell-development, so
that they are sometimes little advanced beyond their nuclear
condition; sometimes, on the other hand, nearly as large and
as active as in the ossifying epiphyses of the feetus.

The sectional surface of a cartilaginous tumour will often be
otherwise than uniform., Sometimes it will be intersected and
lobulated by strong fibrous bands, and will appear to be com-
posed of numercus rounded masses, severally invested and
united together by these fibrous processes of the general cap-
sule. Sometimes their uniformity will be broken either by
softening or by ossification. In the former case the tumour
will preseut various loculi with firm walls and gelatinous con-
tents, which suggest a similarity to some forms of colloid car-
cinoma, or it may have a single large excavation in its interior.
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Ossification is the natural tendeney of cartilaginous tumours,
and is a result which, in some part or other of their substance,
they generally attain, It differsfrom the so-called ossifications
of fibrous tumours and of arteries, in so far that the structure
formed is one of true bone, presenting the natural vascular
canals and lacunse of osseous tissue, though commonly without
so definitely laminated and concentric an arrangement as that
which we find in the normal skeleton. It more nearly re-
sembles that irregular solidification which pervades the car-
tilages of the larynx, or of the ribs, when they ossify. Itmay
oceur in either of two forms: sometimes the process will ad-
vance (if I may use the phrase) in a single wave of ossification,
from the attached to the distal part of the enchondroma, keep-
ing just behind the new growth of ecartilage; so that, in the
case of a pedunculated exostosis, the tumour will appear ossi-
fied everywhere but at its most prominent parts. Sometimes,
on the other hand, numerous independent centres of ossifica-
tion will arise in the cartilaginous mass, and, at an early stage
of the change, will show themselves, on microscopical exami-
nation of the translucent substance of the cartilage, as an infi-
nite number of star-shaped crystalloid opacities, which radiate
their acicular fibres in all directions. These separate centres
would presently become confluent.

VI. Bony fumours (if distinguished, as they ought to be,
from mere calcareous concretions) very rarely occur except in
immediate connexion with the normal skeleton. In most
instances they present themselves as a sequel or a complica-
tion of other morbid growths. Thus we have already seen
that they are apt to constitute the natural termination of
enchondromatous tumours, and to complete the development
of their structure, according to the general process of cartila-
ginous ossification. Probably all tumours which ronsist of
true osseous tissue, even if they have not demonstrably been
preceded by the growth of actual enchondroma, have at least
had a limited formation of cartilage-cells in immediate priority
to their development of bone. When soft cancerous tumours
are developed from the periosteum,or are otherwise in imme-
diate relations with bone, it is very frequent to see the morbid
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mass furnished with an adventitious skeleton, by the prolonga-
tion into its substance of long stalactites of new bone, which
take their origin from the old one, and which, in their union
with the softer material of the encephaloid disease, have the
name of osleo-sarcoma. Our museum contains instructive
specimens of bony tumour under both these heads: some where
the new bone presents itself as the advancing ossification of
an enchondroma; others, where it has shot forth in long foli-
aceous processes from the shaft of a normal bone into the
pulp of an adjoining encephaloma. In both these classes of
disease, the osteophyte presents the microscopical characters
of true bone; and Mr. Adams has shown me a specimen of
what is supposed to be far less common—the presence of these
microscopical characters in a bony mass developed in the sub-
stance of a fungoid tumour nof attached to bone.

A considerable number of so-called osteophytes are mem-
braniform in their arrangement: they consist, for the most
part, in the solidification of inflammatory effusions, by a pro-
cess similar to that which determines the ossification of callus.
Such are common nodes; such, too, are many of the growths
of new osseous tissne which acecompany chronic disease in the
shafts of the skeleton. This is not the most suitable time for
speaking of them; but I may avail myself of the opportunity
to mention to you one very remarkable kind of mmembraniform
osteophyte, which Professor Rokitansky discovered to be an
usual and recurrent phenomenon in connexion with the state
of pregnancy. He found that within the calvaria of a con-
siderable proportion of puerperal women examined by him at
Vienna, there lay a fine lace-like deposit of porous new bone,
adherent to, and identified with, the inner table; that this
deposit, where very plentiful, was sometimes distributed more
or less over the whole vault of the inner table,and also showed
itself in patches at the base; but that it occurred with a
marked preference on the inner surfaces of the frontal and
parietal bones, especially along the longitudjnal sinus, and
most of all on those mammillations of the surface which sepa-
rate the convolutionary impressions of the brain. The earlier
stages of this delicate osteophyte consist in simple exudation,
followed by the formation of cartilage—a process identical
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with that of node-formation in periostitis. Each new preg-
nancy tends to add another lamina to this growth, and where
several such layers have been formed, they are preserved (at
least for a long time) distinet from each other by a sort of
diploe, which intervenes between them; so that their aggre-
gate might furnish a sort of tally of the woman's puerperal
achievements, as the rings of wood in a tree indicate the age
of its trunk. The specimen in our museum, which illustrates
many of the points to which I have adverted, was kindly given
to me by Professor Rokitansky, from whom also all my infor-
mation on the subject is derived.

VII. Encysted tumours.—This is a very common name, and
may therefore serve to head a class of tumours; but it is
rather an objectionable one; for the word * encysted” means,
enclosed in a cyst; hence the tumours in question are not,
strictly speaking, en-cysted, but are themselves cysts eontain-
ing something. They are tumours, in which you can distin-
guish and separate cyst and contents; but in which both eyst
and contents equally go to make up the tumour.

1. Cysts very commonly occur about the sealp, face, lips, eye-
lids, and urethra, and are frequent subjects of surgical ope-
ration. In addition to their own proper substance, they are fre-
quently surrounded by a quantity of condensed areolar tissue.
In the lip and eyelid, their contents are often glairy; but those
of the scalp contain a peculiar cheesy stuff, which may be
smeared out like pomatum. On microscopical examination,
this material is found to consist entirely of nucleated cells
(which are shrunken and reduced to the character of scales)
mixed with a good deal of free oil, occasionally with plates
of cholesterine, and sometimes (as Mr. Gulliver has shown)
they contain a granular calcifying deposit of the phosphate
and carbonate of lime; sometimes hair is found in them.
These contents are just such as are found in the neighbour-
ing follicles of the skin or mucous membrane, and it is
quite certain that the tumours in question consist of nothing
more or less than these follicles dilated. I‘rom some cause
or other an orifice becomes obstructed, and the contents
of the follicle accumulate and distend it to almost an inde-
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finite extent. Meanwhile, its outside is thickencd by new
areolar tissue, and is thus supported under the extreme dis-
tension to which it is subjected.

But sometimes it gives way, and then one of two things
may occur:—Acute inflammation may be excited in and about
the sac; suppuration may ensue; and ultimately the disease
may be cured by a granulating process; or, more rarely, the
burst follicle may continue to secrete, and the mass, drying as
it grows from the cavity, at first looks like a rupial erust; but
presently, becoming longer and longer, it forms an actual horn
on the head, and requires removal; partly because of its real
inconvenience, and partly because of the mock pity which is
awarded in society to the wearer of such an appendage, who
gets, at length, like the inhabitants of the Island of Minorea,
* never to mention it but in anger, and then to curse with it,
saying cuerno, as he would diablo.” There is a very ready
transition from these tumours to that cyst called ranula,
which appears under the tongue, from obstruction of the sub-
maxillary duet, and which consists of that duct in a dilated
state, full of saliva more or less changed.

Many authors believe that cysts in the breast, testicle, and
kidney, are to be accounted for in a similar way; but so far as
the latter organ is concerned, I seldom pass a week without
seeing appearances which cannot be accounted for on this
mechanical supposition; and I feel difficulty in admitting its
correctness as a general rule with respect to the other organs.
Many, though perhaps not all, of the simple cysts which arise
in the ovary, and (1 believe) all those which are developed
in the thyroid, are formed by the distension of normal cavi-
ties. This distension depends on an excess of secretion into
cavities which are naturally closed. The contents consist of
the ordinary product of the gland, often with little change
beyond some exaggeration of its ordinary development; and
the disease may consequently be considered a simple act of
% gecretional hypertrophy.”

But it seems incontrovertible that eysts may arise sepa-
rately from any seereting structure. I had an instance here
some time ago, in the post-mortem examination of one of my
female patients, where a simple serous cavity had been formed
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between the peritonmal and muscular coats of the intestine.
About the same time, in one of the lower animals, I found a
similar bursal cavity, of considerable extent,and with polished
walls, without any apparent destruction of tissue, between the
muscular and mucous membranes of the stomach. Five or
six years ago I had a case of large eystic tumour, developed
out of contact with any secreting surface—unless, indeed, it
were with the lymphatic system: it lay deeply in the neck,
under the sternc-mastoid muscle. Two or three months ago
I opened a similar cyst, situated in a gentleman’s perinsum,
just beside the tuberosity of the ischium. They are not in-
frequent in connexion with the jaws: thus I lately opened one
situated in front of the malar process of a young woman.

Where cysts arise,as in these instances, separately from
natural ducts or follicles, which might give birth to them,
their mode of origin is commonly at the expense of the
areolar tissue. The simplest illustrations of this formation
are to be gathered from the history of subcutaneous synovial
bursse, many (if not all) of which are formed subsequently to
birth. Pressure, with friction, exercised upon some moveable
part of the integument, gradually causes a rarefaction of the
areolar tissue beneath; its meshes become large, and infiltrated
with fluid; presently a certain space of it becomes marked
off, and environed by an increased growth of areolar tissue at
its eireumference; a cavity is thus formed, from which any
remaining pillars or septa of areolar tissue gradually vanish,
and its interior becomes polished, acquires an imperfect epi-
thelium, and fulfils the duty of a synovial cavity. You see
this process at work on the olecranon, and over the tuberosity
of the tibia; and especially, in persons who suffer with talipes
internus, you constantly see large bursse developed on the
dorsum of the foot, which is, in them, preternaturally ex-
posed to friction.

The actions by which these cysts are constituted may run to
excess, if the circumstances ealling for their existence are of
immoderate operation. Such excessive results may be in
either of two directions. On the one hand, the fluid secretion
may be excessive, leading to a bursal dropsy; and this aug-
mented effusion (like all stimulated secretions) may tend to
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become more and more albuminous, and the lining membrane
may readily pass from this over-active condition into a state of
true inflammation, accompanied by its ordinary products.
Or, on the other hand, the limiting process of fibre-formation
may become redundant, and successive layers of fibrous growth
may accumulate at the circumference of the ecyst, gradually
converting into a solid, knotty tumour, what was designed for
a synovial cavity. It is particularly over the ligamentum
patelle, that the bursa becomes liable to this fibrous trans-
formation, and it has happened to me three times within the
last year, to be obliged to remove tumowrs which had arisen in
the manner I have described to you,

I might occupy an entire lecture (though very unprofitably)
in describing to you the various contents which are found in
simple eysts. Of the follicular I have already spoken. The
bursal contain synovia, which chiefly varies in respect of the
inflammatory additions just alluded to. Those eysts which
arise without any obvious cause often contain blood; and
mixed with this will be other cell-forms, representing the
epithelium of the cavity, and very gemerally a considerable
proportion of those compound granuliferous cells described in
a former lecture. Simple evarian eysts contain an albuminous
fluid, with an abundance of cell-forms, rich in oil; they like-
wise constantly contain plates of cholesterine, and blood-
globules are not very unusual; their granular cells reach a
much larger size than any I have observed, and contain the
material, whatever it may be, that determines the colour of
the total fluid. Some years ago, in examining a specimen of
very dark fluid from an ovarian dropsy, I found that the large
granular cells were the seat of this colour, and I likewise
found that the fluid contained a very large proportion of iron.
These ovarian cysts have at times been found to contain
materials like those of the cutaneous follicular tumours. And
Mr. Paget has pointed out the interesting fact, that in such
cases a part of the cyst-wall has, from some cause or other,
acquired the structure of true skin: that it has a cuticular
surface, hair-follicles, sebaceous, and sometimes perspiratory
glands; and he infers that “the structures and secretions
formed on this portion of the cyst are shed into its cavity,and
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there accumulate, and they remain when, as often happens,
the cutaneous structure on which they were produced has de-
generated and disappeared.”

A very remarkable variety of cysts is distinguished by the
peculiarity of having solid vascular growths developed from
its walls; but though this peculiarity is very striking, yet
the cysts so occupied by solid growth are found quite un-
distingunishable in their remaining characters from other cysts
contained in the same organ, and destitute of such vegeta-
tions. This intra-cystic growth will occasionally be seen in
specimens of encephaloid disease, as fungoid masses projecting
into serous cavities, and tending to fill and obliterate them.

But especially this is the case in that disease of the female
breast to which Sir B. Brodie has given the name of sero-
eystic sarcoma, and of which you will read the most perfect
description in his lectures. Its peculiarity consists in the
production from the cyst-wall of cauliflower-like growths;
which, as they advance, gradually encroach on the cavity
of the cyst, obliterate it, coalesce with its walls, form a solid
tumour, and eventually may undergo still further evolution;
traversing the skin, and fungating through the aperture they
have caused. Similar excrescences may apparently likewise
grow from the exterior of the ecysts. In structure, these
growths are lobulated, looking on the surface like a mass of
warty granulations. On dissection of the separate lobules,
they break into minute dense leaflets; any one of these, ex-
amined by the microscope, shows a very definite limitary line,
within which a fibrous tisue is perceptible. This tissue,
while in the structure of the leaflet, shows some appearance
of a definite striation, diverging obliquely from the axis:
when torn asunder, it displays distinet separate fibres some-
thing like those of elastic tissue; but in the specimens which
I have examined, it presents no traces of cell-growth. Why
eysts in the mammary gland should have this peeuliar ten-
dency to develop fibrous vegetations, is a difficulty on which
I can offer you no information; but, as regards the anatomy
of the disease, I believe that I have given you the leading
features; that it is essentially fibro-cystic; that it consists in
the formation of simple cysts, complicated only by the growth
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of fibrous tissue, which is compacted or ensheathed in the form
of branching leafy processes.

Here is the place to mention those compound cysts of the
ovary, to the peculiar anatomy of which Dr. Hodgkin first
drew attention, as consisting, according to him, in a tendency
to develop new cysts from their wall; which new eysts, grow-
ing inwards with the elder cyst-membrane folded over them
(just as the pericardium is reflected over the heart) gradually
fill and obliterate the original cavity. They then, in their
turn, become liable to the same parental office, and give origin
to a tertiary race of cysts which grow from their serous in-
terior, and presently fill their cavities, acting by them as they
acted by the primary cyst. Ile mentions it as characteristic
of this method of growth, that the branches or clusters of
secondary cysts are invariably and permanently attached to
and continuous with the internal surface of the elder cysts in
which they are contained; which attachments may be by broad
bases or by narrow peduncles.

The anatomy of these compound ovarian eysts, so accurately
described by Dr, Hodgkin, and illustrated by specimens which
abound in every pathological museum, is hitherto quite inex-
plicable. The description which I have given of sero-cystic
disease in the breast will justify me in regarding that affection
as utterly unlike the one now under our notice—utterly unlike
at least in all essential particulars; and I have therefore re-
frained from considering them together. Confining myself
now to the ovarian disease, I would tell you that its essential
phenomenon may be described as a cyst-growth, tending to
become perpetual by means of the endogenesis of a new cyst
similarly prolific. This phenomenon stands, I apprehend,
quite alone in the economy; it constitutes a disease essentially
self-reproductive—a disease in which each step tends to pro-
vide for the succession of another similar step; and in this
respect it bears much nearer analogy to the increase of para-
sitic organisms than to the progress of any known structural
disease. And as I reflect on the organ in which alone this
mysterious disease occurs—an organ as special in its function
as the disease is special in its nature; as I find that it is only
in that germ-bearing organ that this germinating disease is
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LECTURE VIIL

Twmours (continued): Cancer; type illustrated in encephaloma
of the eye; its anatomical tngredients; scirrhus; colloid; wsual
sites of cancer; distinction of primary and secondary; modes
of dissemination;—Dby confact; by veins; by lymphatics. Can it
be infected by inoculation or injection # PATHOLOGICAL RECA-
PITULATION: (1) Tumours by accumulated secretion. (2) Hyper-
trophic tumowrs; partial hypertrophy; adjunctive hypertrophy.
(3) Hypertrophic tumours with conversion of tissue. (4)
Eliminative tumours. What is the malignity of cancer ? ope-
rations for its removal; the pathological principle on which
their occasional admissibility rests.

GENTLEMEN,—Resuming the consideration of tumours at the
point where I broke it off at the close of my last lecture, I now
proceed to speak to you of Cancer.

Under this generic name are included several varieties of
disease; differing from one another in many sensible details of
colour, consistence, shape, rate of increase, and the like; but
agreeing with one another so truly in all essential particulars
relative to the laws of their manifestation, as to establish a
fundamental similitude between them, and justify the patholo-
gist in accounting them a single family of morbid products.

In Rokitansky’s incomparable work (now translating under
the auspices of the Sydenham Society) and in the monographs
of Dr. Walshe and Dr. Bennett (the latter very copiously
illustrated with accurate illustrative woodeuts) you will find
the differential characters of the several species and varieties
of cancer treated in full. For me, in a single lecture, it would
be impossible to do more than impress on your minds the
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larger outlines of the subject; and to that endeavour I shall
the more willingly confine myself, as I am persuaded that all
useful and practical knowledge of the disease must be dis-
coverable, rather in those bold features which are common to
its several forms, than in the minuter distinctions which indi-
vidualise a specimen, or constitute a variety.

Taking, then, out of innumerable instances that which, to
my mind, seems most characteristic and typical, I would
sketch you an illustration of cancer thus:—A child is brought
to me, blind of one eye. The loss of sight has been discovered
aceidentally, for there had been no complaint of pain, The
pupil is largely dilated, but (with this exception) at first the
eye looks healthy; the iris having its natural colour, the cornea
its natural clearness and polish, the globe its natural mobility.
On looking carefully, however, through the large dark pupil
into the depths of the eye, I observe there (as the patient’s
head moves) an unusual reflection of light, as though from a
small metallic mirror set in the retina. A month elapses, and
I see the child again: the aspect of the large dark pupil is
now altered by something white or yellowish, which seems to
stand close behind it, rising from the bottom of the globe—
something solid, smooth, rounded, reflective, with a red vessel
or two branching on its surface. Another interval of longer
duration, and I find what can no longer be overlooked, even
by the non-professional observer: that pale, growing mass has
advanced into the aunterior chamber; the lens has become
opague, and is thrust aside, or merged in the tumour; the
globe is no longer healthy in appearance, but is enlarged
in its transverse diameters, and seems to bulge unevenly at
one or two points of its circumference; evidently it is dis-
tended, and its distension causes pain and irritation; the ves-
sels of the conjunctiva are gorged with blood. A few weeks
more—the cornea has sloughed before the augmented pressure
of the tumour; the latter has burst from its confinement, and
though still girt about its base by the ring of sclerotie, it
expands beyond this isthmus with redoubled luxuriance, into
a mushroom shape, with broad, bloody, discharging surface.
Now every day tells: the sclerotic ceases to constrain the ex-
pansion of its base, which no longer seems to emanate from
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the globe merely, but from the whole cavity of the orbit;
while its outward growth has thrust the eyelids wide asunder,
and projects already far beyond their level; its discharge is
immense; lumps slough from its surface; blood bursts from
its vessels; a material like pus pours from it incessantly; but
in spite of all this loss of substance it grows on, bigger and
bigger: the wretched child meanwhile getting thinner and
more hectic, as though its whole organic subsistence were
gradually prolapsing through the orbit. The surrounding in-
teguments have taken on the same fungoid activity: where
they correspond to the base of the tumour, they no longer
seem to confine, but rather to contribute to, its growth; blend-
ing their large pulpy vegetations with its broadened circum-
ference. One marvels whence can be derived its flood of
albuminous secretion; one hopes it may exhaust .itself, and
cease like the flux of an abscess; but such hope is vain: the
duration of life and the circulation of blood are the only
limits of its continuance.

A little while longer gives the opportunity of post-morfem
examination, The orbit is tightly occupied with what may
still be called the base of the tumour—so tightly, that if the
case have lasted long, the bony walls of the cavity will have
begun to undergo absorption. A section of the tumour shows
a substance like brain, white, soft, and uniform, which admits
of being cut in thin slices, but may easily be rubbed to a
cream. It is marked with red points, indicating the section
of bloodvessels, and in parts is pinkish over the surface, from
diffused vascularity. It is intersected and supported by a
very delicate network of fibrous tissue; from the interstices of
which there may be squeezed or washed out the softer pulpy
elements of its structure; leaving only that slight alveolar
web, as its skeleton, behind. Microscopical examination
shows that this mass consists substantially of nucleated cells,
presenting some varieties of form, and some gradations of de-
velopment, to which I shall directly give closer attention.

On opening the cranium, it is found that the same morbid
change has prolonged itself thither: the optic nerve imme-
diately within its foramen enlarges into a lobulated mass of
material, like that of the exterior disease, which extends as
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far as the thalamus, becoming larger behind the commissure
of the optic nerves, and indenting the adjacent surfaces of
brain, which are in a softened and diffluent condition from
the effects of pressure.

This picture of encephaloid cancer, as it affects the globe of
the eye, is one that many of you can verify out of your own
recollection; and all of you no doubt can remember some case
where the family-likeness of cancer showed itself in one part
of the body or another;—some case, in which a solid tumour
has made its way through the skin, has continued to grow and
shed its particles outwardly, has shot its roots further inward,
has infected all parts around with its peculiar method of
growth, and finally (supposing it to have resided in no vital
organ) has destroyed the patient by sheer exhaustion and
flux.

Keep such a case as this in your thoughts, while we argue
about cancer; for it is in such that the natural history of the
disease receives its best illustration.

Now, what are the anatomical elements of such a tumouras
I have described, or rather of encephaloid tumours in general !
Essentially (as I have said) forms and steps of microscopical
cell-growth: round or oval cells, like pus-globules, with dotty
contents, and with a nucleus more or less distinet; or cells,
like those of glands or ganglia, more opaque with granular
material, round or angular, or developed into processes, and
having one nucleus or several; or gigantic mother-cells con-
taining within them simple cells of a new formation, or nuclei
and granular matter; or cells in various degrees of blackness
with pigment, perhaps to an amount which shall render the
whole mass melanotic; or spindle-shaped bodies with oval
nuclei, indicating the commencement of new fibre; or free
nuclei—some round and oval, with single nucleoli, having the
size of normal gland cytoblasts, others twice or thrice as large,
elliptical, with double nuclecli; or elementary granules of all
sizes, or glomeruli consisting of them. And, for the inter-
cellular material—it has no high development in such cases:
sometimes it will be so amorphous and incoherent, that the
microscope cannot identify it; sometimes it will be more fixed,
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but scarcely more shaped, having the faintest appearance of
fibre, and carrying a few elongated nuclei in its substance;
sometimes in this form it will be more distinctly membranous,
opaque, and fibrillated; sometimes spindle-shaped bodies with
nuclei will be arranged as septa; sometimes there will be a
developed fibrous frame-work, forming distinet alveoli for the
cellular elements of the tumour; sometimes, though very
rarely, there will be a bony stroma for the growth, supporting
it, not at its base in the form of an osteophyte (as when in
contact with normal bone) but actually spread throughout
the tumour, as a fine diploe, within which the cancerous germs
lie as marrow.*

To complete this statement, I should add, that the products
of hmmorrhage in greater or smaller quantities will often be
found in these tumours, constituting the variety of fungus
heematodes ; that large granuliferous cells, with more or less
abundance of free oil, will be seen in them, often gathered
in clusters, which to the naked eye seem yellow; often
diffused in lines which run together in plexuses, and con-
stitute an appearance, which Mueller believed to be charac-
teristic of one species of cancer (hence named reticulatum)
but which belongs to all at one period of their development;
and finally, cysts will sometimes be noticed in combination
with these encephaloid elements, and may or may not have
their cavities partially occupied by the further growth of such
elements in their interior: the latter possibility being chiefly
illustrated in the breast, brain, and testicle.

The chemical constitution of encephaloid cancer is almost
as brain-like as its appearance: albumen and fat are its main
ingredients: the former in overwhelming proportion, the latter
in varying quantity (sometimes very comsiderable) and in
quality closely resembling the cerebral fats of the human
subject.

The materials which during life run from the ulcerated sur-
faces of such a tumour are identical with those which post-
mortem examination displays in its interior structure:; and

* Rokitansky, veol. i. p, 363.
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hence it is, that in every instance of fungating sore, the mi-
croscope can inform us whether the discharge be the product
of cancer, or of simple suppuration.

I have now described to you the ordinary characters of en-
cephaloid cancer, sufficiently to furnish a text for such patho-
logical remarks as I have to make on it; and sufficiently also
to serve as a standard of comparison for the other two so-
called species of cancer, scirrhusand colloid. I have sought to
give chief prominence to the encephaloid form of the disease,
because I believe it to be cancer kar’ eoynv; because I be-
lieve it to be the highest and completest expression of that
morbid tendency which constitutes the cancerous diathesis;
because, in a word, I believe it to be of all cancers the most
CANCETrous,

The distinctions of the other species are these:—=Secirrfius
derives the sensible qualities which give it its name from its
greater fibrousness of structure; there is spread through its
substance a continuous uniform network of filamentous tissue,
or a radiation of fibres from several separate dense centres, or
a coursing of ligamentous bands, which branch and anasto-
mose; and in the interstices of this rigid plexus, there lie
microscopical elements, identical with those of encephaloid;
identical (that is to say) with many of the cell-forms which I
have enumerated, though not often presenting that excessive
development which leads to endogenous cell-growth, or to the
formation of large caudate cells; but showing, in preference,
an abundance of those shapes which are transitional to fila-
mentous tissue—spindle-shaped bodies, and nucleated fibres,
in various stages of their growth. The scirrhous mass com-
pounded of these elements is often very hard and tough, feel-
ing like cartilage, and cutting like ligament; its section shows
a bluish-white colour, and seems glossy and semi-transparent
where the mass s firmest; but, in points where softening is
in progress, the surface appears more opaque and buff, pre-
senting that yellow reticulum, or other yellow aceumulation
which I have already spoken of, as depending on an oily trans-
formation of its material into the substance of compound
granuliferous cells. I may add, that scirrhus is far less vas-
cular than encephaloid cancer; that it grows less rapidly, and
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remains within muech narrower limits of size; and that it is
rarely the seat of interstitial hsemorrhage.

Colloid deviates from the standard of encephaloid, usually,
in a different direction to scirrhus. It is even less vascular
than this disease; but, unlike it, it is often soft, gelatinous,
or gummy: and yet this does not depend on the absence
of fibrous tissme, for some forms of the disease have
an exceedingly distinet filamentous frame-work : the softness
of such specimens depending evidently on the peculiar nature
and copiousness of that material which lies within their fibrous
plexus, and which constitutes the bulk of the morbid mass.
This characteristic material is a colourless, transparent jelly;
in substance something like the crystalline lens; often as soft
as the outer layers of that body, sometimes harder than its
inmost layers: where scattered on membranes in the form of
small rounded masses, it suggests to the mind the thought of a
drop of quite colourless gum, fallen on the surface and dried
there in its globular shape. A thin section of this extraordi-
nary product shows in most instances that the gelatinous in-
gredient lies within very distinet loculi; often so distinct, that
from this circumstance the disease has been named alveolar
cancer. I should hesitate to say that, as a rule, the fibrous
tissue is more developed in colloid than in encephaloid cancer;
for, on the one hand, its greater perceptibility may be due, in
a chief degree, to the extreme translucency of the intervening
jelly, which sets these fibres off as though they were dried in
Canada balsam; and, on the other hand, it is frequent to find
specimens of colleid, in which (as in many of encephaloid) no
fibrous net-work is perceptible, but in which the only trace or
rudiment of matrix will consist in the faintest, almost imper-
ceptible hyaline material, disposed reticularly, with some few
elongated nuclei in the axis of its distribution. The intra-
locular material appears to me more peculiar in its physico-
chemical qualities, than in respect of the organic shapes which
occur in it. Sometimes a quantity of the jelly will seem
amorphous under the microscope; sometimes ordinary round
or oval uni-nucleated cancer cells, with fluid transparent
contents, will be found; sometimes (though I doubt if this
be not a partial admixture of alveolated encephaloid) a
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loculus will be full of simple cells, tending to become opaque
with granular proteinous contents; sometimes a large granular
mass, itself opaque, will lie amidst clear blastema, within a
loculus, will be bounded by no distinet membrane, will not be
resoluble into separate cells, but will contain a number of
nuclei diffused in its substance; sometimes (though less often
than is supposed) it will contain true mother-cells, having a
smaller cell-brood within them; sometimes it will present
chiefly naked nuclei and nucleated fibres traversing its jelly at
long intervals of distance, and associated probably with an
abundance of oily globules; the latter elements may exist
separately, or may be clustered in compound cells, or may
be ranged in long branching lines which seem to follow
the incipient fibrous organization of an interlocular matrix.
All these ingredients are substantially the same as those of the
other forms of cancer, differing only (so far as the eye can
judge) as to the translucency and gelatinousness of the blas-
tema in which they grow, and perhaps also as to the arrange-
ment of their fibrous skeleton. With those other forms of
cancer, moreover, colloid is ready to combine itself, and
especially with encephaloid; which not only may unite with it
in the construction of one tumour, but may arise as its
secondary consequence, when colloid, as a primary disease,has
contaminated the lymph or the blood.

With respect to the habitat of cancer (taking it again gene-
rically) the following, according to Rokitansky’s large expe-
rience, is the order of choice in which the several organs of
the body are primarily attacked by it—viz., most frequently
the uterus, the female breast, the stomach, the rectum; next,
the lymph-glands, the liver, the peritonseum, the bones; then,
the skin, the brain, the globe of the eye, the testicle, the
ovary, the kidney, the tongue, the wmsophagus, the salivary
glands. As regards the species; colloid prefers the stomach,
the rectum, the peritonsum; scirrhus, eminently the female
breast; next, the intestinal canal and especially the stomach;
encephaloid may occur in all organs, but there are some in
which no other form of cancer ever exists—the liver, the kid-
ney, the lung, the testicle, the globe of the eye, the lymph-
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glands; and it constitutes the only form in which a secondary
development of the discase is known to oceur.

Cancer may exist simultaneously in several organs of the
body; but, where this is the case, we are generally able to
distinguish, that in one organ its appearance has been primary,
and that the other organs have suffered in secondary or
tertiary succession. Its first outbreak is commonly in a single
organ; and this first focus of the disease has a faculty, which
in some respects is peculiar to cancer, of diffusing its contami-
nation through other parts of the system. There are three
methods in which this contamination may arise.

First, it seems probable that, even on simple continuous suzr-
faces, the germs of cancer, if they alight and are retained, can
fructify and lead to the development of a tumour; that is to
say, that the disease can transfer itself by immediate contact.
As regards serous membranes, you will find in Dr. Budd’s
work on Diseases of the Liver, some interesting cases cited,
in which, as he thinks, a cancerous viscus in the abdomen has
infected some opposite portion of peritonsum, or some por-
tion beneath it in the abdominal cavity; occasional contact
having caused the transference, or position having favoured
the dropping, of cancer-germs from one surface to another;
and these, having been transplanted from one vascular sur-
face to another, have become naturalised, and have grown in
their new relations. Asregards mucous membranes, the same
thing has appeared to occur on some ocecasions. Five or six
years ago, I had under my care a patient, in whom, after death,
I found reason to believe that the mucous membrane of the
prostate gland had in this manner become infected by germs
descending from an encephaloid kidney. Soon after the termi-
nation of this case,it happened that I received from the country
for examination, a remarkably fine specimen of the same dis-
ease in the kidney; and, in laying open the ureters, I found
along their muecous membrane some peculiar patches of ex-
crescence, evidently of the same sort as the main disease. The
mucous membrane was not destroyed; I could trace quite per-
fectly the continuity of its deeper layer; but superficially,
and in separate pulpy patches,it presented this kind of cance-
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rous efflorescence rising from its level. This was exactly what
had struck me in the prostate of my previous case, where
the substance of the gland was quite unaffected, and where
the disease existed only asa growth of the mucous membrane.
Some time afterwards, I mentioned the case at the Patholo-
gical Society, and Dr. Williams (its then President) informed
me that, in cancer of the lung, he had occasionally seen similar
vegetations arise from the mucous membrane in the bronchial
tubes, traversed by the morbid expectoration; and very strik-
ingly, he told me that in cases where the progress of disease
had forced the patient to lie constantly on one side of his
body, he had noticed that these vegetations showed a prefer-
ence for the depending side of the bronchial canal. On the
whole, then, I think I may tell it you as highly probable, that,
under favourable circumstances, cancer can propagate itself
in the continuity of serous and mucous surface by the trans-
plantation of germs.

Secondly, there is no point in pathology better established
than that to which I adverted in a former lecture (the second),
that cancer-germs, if by some lesion of the veins they are
enabled to enter the ecirculation, will become centres of
cancerous growth in the substance of whatsoever organ the
blood may carry them to, and fix them in. This intra-vascular
development of cancer is highly interesting, as the method by
which the largest and most important secondary deposits are
formed. And I may remind you of what I mentioned in my
former lecture, that—so soon as the lungs or liver have become,
by this first act of transference, the seat of a secondary de-
posit, they are very apt in their turn to furnish the nuelei
for tertiary accumulations. You will readily understand how
any germs that may have passed onward from the lung, and
have reached the left side of the heart, having the aorta for
their passage, and every branch of the arterial tree open for
their distribution, will be able, with inconceivable rapidity, to
affect simultaneously any number of organs in the body.

Thirdly comes that method of propagation which is effected
by the lymphatic canals, and which consists essentially in
transference by continuity of blastema; for, whatever may be
the blastematous infiltration of any organ, the excesses of that
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fluid infiltration abound in its lymphatic vessels, and are liable,
within them, or within the adjoining lymph-glands, to undergo
the same mis-development as would have befallen them in
their original place of effusion. So far as one knows any-
thing of the function of these organs, it may be said that
their radicles are incapable of taking up anything that has
shape; that they only fill themselves with fluid; and that they
are so distributed in the body, as to saturate themselves at
every moment with the interstitial fluids—that is to say, with
the superfluous and unappropriated blastema of the parts in
which they lie. Normally, this blastema is turned to account
within the lymphatic system, by originating there the nuclei
of the blood-cells. Now, lymphatics lie in cancerous organs
as well as in healthy ones, and fill themselves with the blastema
out of which cancer grows, just as they fill themselves with
the blastema out of which brain or muscle grows; and it hap-
pens often that this cancerous blastema, in arriving at the
next gland (where probably it is delayed) undergoes deve-
lopment there. I think this view more probable than the
theory, that with the lymphatics, as with the veins, the disse-
mination of cancer depends on the transference of germs; for
the contamination of lymphatic glands occurs anteriorly to
ulceration; and yet probably, without uleceration, the solid
germs of the disease could not enter the imperforate tubules
of the lymphatic system. I do not know that the distinction
can be considered of much importance; but I think experience
justifies it; for in encephaloid (where cells predominate) the
veins are the chief means of systemic contamination; in
scirrhus (where cell-growth is comparatively indolent) the
Ilymphaties are more prone to suffer. And if it should be
asked—How is it, on this theory, that the lymphatic glands
ever escape ! I think there are some very obvious answers.
Some organs are very scantily supplied with absorbents, and
in such, as, . g, in bone, the lymph-glands will rarely be
contaminated; further, it may often happen that the lymphatic
radicles are totally obstructed and spoiled for absorbent pur-
poses in some early stage of the disease; and lastly, it must
be remembered that the office of these organs is with super-
Auities of the nutritive exudation, and that if the progress of
o
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cell-development in the cancer be one of great activity, there
lies, in that very circumstance, a reason against the extension
of the disease by means of a redundant blastema. The last
point of this explanation is confirmed by what I have already
stated, as to scirrhus preferring to transmit itself by the
lymphatics, while encephaloid advances rather by the veins.

Whether any or all of these methods of propagation will
enable cancer to be transplanted, like a parasitic growth, from
the diseased organism to a healthy one—whether, in short,
cancer is to be considered a communicable disease—seems
hitherto not quite decided. Yet very nearly so; for physio-
logical experiments have been performed again and again, and
(with a single questionable exception) have uniformly failed
to reproduce the cancer in a healthy organism, by those means
of injection, inoculation, and the like, which, as I have ex-
plained to you, would inevitably have multiplied the disease
in its original sufferer. The amount of our certain knowiedge
on the subject accordingly stands thus: within the organism
of a person suffering from that cachexia which establishes a
cancerous tumour, any transference of cancer-germs from one
vascular surface to another, or any transferable excess of
shapeless blastema in the seat of the primary disease, may
lead to the formation of new centres of cancerous growth in
certain definable localities; but there is no evidence, and little
probability, that the same transferability of the disease re-
lates to any other organism not under influence of the specific
cachexia,

Thus far, Gentlemen, I have spoken to you of the shapes
and sizes, the colours, the degrees of consistence, and the
molecular construction of tumours. Tegumentary, vascular,
fatty, fibrous, cartilaginous, bony, eystic, cancerous: these are
the several adjectives which I have found it convenient to
take as heads, for describing to you the purely anatomical
characters of certain morbid enlargements. But your patient
consults you, Gentlemen, not with a view of making prepara-
tions. of himself—not for abstract information whetler a
particular lump on his body be made of fat, or of bloodvessels,
or of growing cells—not to know how it looks under the
microscope; but in order that you may inform him, or at least
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that you may yourselves be informed, what it is in relation to
his health and life—what it is in relation to your power of
curing it. And now, in pursuance of my plan, I purpose
reviewing with you such pathological considerations as deter-
mine an answer to these questions; I purpose analyzing the
subject in that more practical and more rational manner,
which consists in contemplating and classifying tumours
according to the morbid actions which they render evident in
the living body.

First of all (for I take the easiest first) you will have no
difficulty in dealing with tumours dependent on distension of
natural cavities or ducts. In speaking of cysts, I explained
to you how the so-called encysted tumours of the scalp arise
in this manner; how the orifice of a follicle gets plugged; how,
then, the secretions in the body of the follicle goes on; how
the follicle becomes a little sac; how that little sac grows
bigger and bigger, getting strengthened by growth in propor-
tion to its stretching; and how the largest wens we meet with
—wens almost as large as the heads they grow on—can com-
monly be proved to have had this microscopical commence-
ment. I a case of this kind, pathology and practical experi-
ence would concur in pronouncing the tumour to be one of
purely local causation, to be one indicating no impairment of
general health, nor (while in the state of tumour) capable of
producing any such impairment. Its evils would be purely
local.

There are many other tumours of similar origin; not, indeed,
owing to the morbid closure of any excretory channel, but to
an increase of the normal secretion within a cavity which is
naturally closed—e. g., within the tunica vaginalis, forming
hydrocele; or within the bursa patellse, forming housemaid’s
knee; or within the Graafian vesicles, forming simple ovarian
cysts; or within the shut sacs of the thyroid gland, forming
bronchocele.

In these instances, as with the follicle first spoken of, the
tumour consists in the distension (sometimes an enormous
distension) of a secretory cavity by its own excessive product.

Let this, then, be your first class—tumours by accumulated
secretion; and remember that they may arise, either in vesicular
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structures, by a redundant and hypertrophic activity of the
secreting funection, or in follicular structures, by a mechanical
retention of the secreted material.

Then, in marked contrast to these tumours, which are all
partially, and some entirely, of mechanical origin, come others
which are eminently the result of a vital process—enlarge-
ments, not by passive distension, but by active growth. And
in my last lecture,as I enumerated many instances of such
growth (although I then earefully avoided anything like a
general statement on the subject) it no doubt struck you that,
among these instances, there were several which partook
intimately of the nature of hypertrophy.

Let us look at this in detail: —In tegumentary tumours, we
found a projection and prolongation of the skin, or mucous
membrane; sometimes with a narrow peduncle; sometimes
broadly attached; sometimes with disproportionately large
development of subcutaneous fat; sometimes with no such
development; but always, as the essential thing, skin in evcess.
In vascular tumours we found a plexus of blood-vessels preter-
naturally grown; sometimes nearer to the arterial inlet of the
part, and consequently presenting pulsation, with some other
similitude to aneurism; sometimes nearer to the venous outlet
of the part, and, accordingly, possessed rather of the cha-
racteristics of varix; but, whether one or the other—whether
arterial and pulsating, or venous and stagnating, in either case
we found these erectile or vascular tumours consisting essen-
tially of vessels in excess. In faity tumours we found an accu-
mulation (sometimes to an immense extent) of adipose tissue;
of tissue quite undistinguishable, in all anatomical and che-
mical characters, from the elements of normal fat-structure
amid which it rises; we found that these tumours never grew
in situations naturally destitute of adipose tissue,—that, ac-
cordingly, where they rise, we may identify them as adipose
tissile in excess.

So, speaking of this group of tumours (the fatty, the vas-
cular, and the tegumentary) we may generalize their more
important common characteristic as partial hypertrophy :
there is over-development of a particular solid structure of
the body; but that act of over-development does not spread
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itself co-extensively with the structure; it limits itself, usually,
to some single patch or segment of the structure it invades,
and there exhausts itself.

We cannot always trace the local momentum, in which
these acts of partial hypertrophy arise; but that the momen-
tum is a local one secms obvious; first, from the singlencss of
site usually chosen, and singleness of tissue universally chosen,
by the disease for its manifestation; secondly, from our empi-
rical knowledge that the removal of such tumours constitutes
their cure. The patient with fatty tumour is by no means
necessarily obese,—the patient with nsvus has no general
erectility: the disease does not seem, like carbuncle, or gout,
the concentration of a constitutional humour in a particular
part, but (as I said before) purely the act of the part itself.

Sometimes, it is true, there exists a disposition to plurality
of these tumours: you see several ngevi, or several lumps of
fat, or several flaps of pendulous skin, developed on the same
person; and, in such cases (which, however, are by no means
common) you might be disposed at first to impute a humoral
origin to the disease—to think that some idiosyncrasy existed
in the person’s blood; that—to account for this excessive evo-
lution of fat, vessel, or skin, there must prevail some excess
of the materials out of which Nature elaborates these textures.
But I would rather believe that in such cases the obscure
cause of the multiple hypertrophies residesin the tissue itself,
not in the blood; that the nature of the momentum tending
to overgrowth is the same in these several centres of its
action, as when the product is single; that the difference is but
one of number; that the essential thing is a peculiarity in the
mode of growth—a developmental peculiarity, in one tissue
of the body, which may have a single centre of manifestation,
or several centres.

In the fetus—where no humoral disease can exist otherwise
than through the mother,and in cases where no such maternal
blood-disease had existed—the integument of the body has
often undergone faulty development; being either redundant,
so as to form pendulous flaps, or tight and scanty, so as to
make constrictions; and since it is obvious, or at least highly
probable, that in these instances the peculiarity of growth

o 2
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must be inherent in the tissue itself, they will serve for some
illustration and evidence of the view I have just taken of
uni-textural hypertrophies in the adult.

I may add, too, in respect of the growths under our consi-
deration, that—whether they be single or several—their sur-
gical removal is curative: they do not re-appear in other parts
of the body.

Some of the instances which I have already mentioned, but
still more some which we have now to consider, will excite
your attention to the necessity of establishing a third patho-
logical group. It is particularly in respect of the hard tissues
—the fibrous, the eartilaginous, and the bony—that we have
occasion to notice tumours which are hyperirophic, it is true,
but hypertrophic in a particular sense. You find, for instance,
a bony tumour developed in connexion with the inner condyle
of the femur: if the material of that bony tumour were diffused
equally throughout the whole bone, you would have a case of
general hypertrophy of the femur; if it were concentrated in
the inner condyle, rendering that portion much larger than it
should be, you would have a case of partial hypertrophy of the
femur; but,in the case supposed, the superfluous material forms
an exostosis or osteophyte; it is not deposited interstitially, so
as to enlarge the condyle in its original type of construction, but
is added to it by simple interior propinquity; and thus you get
a case of what I may call adjunctive hypertrophy, or hypertrophy
by apposition.

Under this category you would range not only most cases of
bony tumour, but quite as remarkably the fibrous tumours;
and, on the principle of hypertrophy by apposition, you will have
no difficulty in understanding why these tumours should parti-
cularly affect the uterus, the dura mater, and the mamma;
organs which, being themselves eminently fibrous, become
natural centres and foci of fibrous hypertrophy. And further,
Gentlemen, with reference to these modifications of nutrition
in the more solid parts of the body—in the organs of support,
I may remind you, that fibrous tissue, cartilage, and bone, stand
in a peculiar relation to each other. They have reciprocal
affinities of a wvery marked kind: in the successive improve-
ments of organization,as you ascend the animal series,—in the
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successive steps of progress that constitute the development
of the embryo,—you see one of these tissues holding the place
and fulfilling the functions of another, or actually undergoing
transformation into it. They are susceptible of conversion
into each other; they are, so to speak, anatomical equivalents
each of the other.

See, for instance, cartilage acting as bone in the skeleton of
the lower “fishes; even enclosing their nervous centres, and
fulfilling all purposesof our stronger skeleton. See how it does
the same thing in the embryo and young animal of the highest
class, and how gradually, even in the human subject, it yields
to ossification. See, again, how easily slight errors of nutrition
convert into bone cartilages meant to be permanent, such as
those of the larynx and ribs: see fibrous membrane, cqually
with cartilage, constituting a natural matrix for the develop-
ment of bone, as in the eranium of the feetus, and observe how
easily the same tissue undergoes abnormal ossification, as in
the tendons of birds, or in the dura mater of the human sub-
ject. It accordingly appears to me, that, without auy strain-
ing of analogy, a cartilaginous tumour may be spoken of as a
hypertrophy of the bone, or of the fibrous tissue with which it
is connected; or a fibrous tumour connected with cartilage or
with bone may be spoken of as its hypertrophy; or a bony
tumour, evolved in connexion with cartilage or fibrous tissue,
may similarly be spoken of as its hypertrophy. Within certain
limits, then, it would appear that partial hypertrophy, whether
interstitial or adjunctive, is compatible with the production of
a material, not, indeed, absolutely identical with the parent
texture, but closely akin to it in use, and commutable with
it in development.*

With respect to the primary origin of those various tumours
which arise in a process of hypertrophy by apposition, with or
without conversion of tissue, just as with respect to the simpler
cases of partial hypertrophy, I see no reason, either in patho-
logy or in practice, for admitting the necessity of any consti-
tutional taint, as a pre-condition of their growth. On the

* In the general hypertrophy of synovial membrane, I have repeatedly
had orcasion to notice, microscopically, the abundant developmeunt of the
elements of cartilage, and also to obtain chemical proof of their presence.
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contrary, while analogy would lead me to believe that cartila-
ginous, bony, and fibrous tumours (being essentially hyper-
trophies) must have their origin in local conditions, I find this
view additionally confirmed by the practical fact, that when
such tumours are surgically removed, or, still more certainly,
when that part of the body from which they grow is removed,
we are able confidently to predict against any re-appearance
of the disease.

Finally, Gentlemen, the difficult task remains to me of
setting before you the pathological affinities and contrasts of
Cancer. Let me remind you that I use the word generically;
including under it the three species of which I have spoken,
and taking the encephaloid form as its most perfect and cha-
racteristic illustration.

Fix your attention, first of all, on the total unlikencss of
cancer to any kind of tumour we have hitherto considered:
observe how impossible it is to regard cancerous growths as
accumulated secretion of any organ in which they arise, or as
the results of its hypertrophy, either interstitial or adjunctive.
They are distinctly new products—new developments of the
organism; and they correspond to some new purpose. The
evolution of a cancerous tumour in the body marks, I appre-
hend, a new state of things in respect of the patient's total
organization and vitality; just as much as the first acting of
the kidneys in the embryo, and of the lungs in the infant,
respectively mark new eras in the animal's progressive deve-
lopment.

Thrust aside all the accidents and trivialities of the subject;
strip the question naked; and what does a cancer meant?
Substantially it is a new excretory organ. Under the pressure
of some mysterious constitutional necessity, a growth arises,
which (in its typical form) tends essentially to acts of elimina-
tive secretion; just as distinetly as the healthy liver or the
healthy kidney. You must not stop short at the tumour : you
must scan the whole drama of the disease, in which the tumour
forms but a pro-cemium. Look again at such a case as I gave
you for illustration—a case of encephaloid manifested in the
globe of the eye: that vast fungating ulcer which ensues on
the protrusion of the tumour, and which continues hourly to
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purge forth its profuse discharge,—that is the real intention
and purpose of the tumour, as palpably as urine expresses the
intention of the kidney, or bile the intention of the liver. The
cells of the tumour have grown like healthy gland-cells—like
the nucleated cells of a mucous membrane, only to discharge
themselves with their contents. There is nothing, I repeat,
like hypertrophy in the disease: it consists essentially in the
establishment of a new vent—a new organ of elimination; and
that organ develops itself according to the type of other secre-
ting organs; it develops itself as an apparatus for the forma-
tion of deciduous cells.

How constitutional—how intensely constitutional—is this
eliminative action, can hardly be misunderstood. The mere
fact that Nature thus (if I may say so) deliberately, and with-
out any exterior provocation, organizes in one spot of the body
a drain which becomes so ample as to starve the remainder; the
circumstance that this flux is not a single emptying out of
some previous local accumulation (such as one sees in the
pointing and discharge of an abscess) but is a persistent pro-
cess, depending day by day on new acts of growth; the obser-
vation that the tendency to the disease is in many instances
hereditary; the existence of a marked cachectical state which
precedes, as well as accompanies, the evolution of the tumour;
and, most of all, that flagrant evidence of metastasis* which
daily renews itself for our instruction, consisting in the failure
of surgical operations, by reason of the obstinate emergence of
the disease, even again and again, in parts previously uncon-
taminated by its presence:—these arguments are to my mind
as conclusive for the constitutional and purely constitutional

# [ amn content to rest my justification of the word ** metastasis,** on the
habitual return of the dizease after operations, even when they have been
performed with the best apparent prospect of suceess. But a case is quoted,
on the authority of Parent-Duchatelet, which looks more like what is com-
monly recognised as mefasfasis—namely, that the disease spontanecasly
deserts one site, and simultanecusly addicts itself to another. As a solitary
instance, it adds little or nothing to the evidence of sarglcal practice ; but I
transcribe the case for its curiosity :—'" A woman—after having for a length
of time saffered from a tumoor in the breast, which possessed all the cha-
racters of non-uleerated scirrhus, and aftér having presented the symptoms
ol eancerous cachexia in so marked a manner, that Dupuytren not only re-



154 Malignity of Cancer ;

origin of cancer, as any which I could adduce to show you the
constitutionality of small-pox or gout.

Thus much is beyond question. And, while I tell youn that
a cancerous tumour is an organization for excretory purposes,
I wish I could go further, and could explain to you what is
that mysterious condition of system in which this eliminative
effort has its root; what it is that enables and induces the
blood thus to starve those various organs which are the
natural claimants of its substance, and thus to waste itself in
works of supererogation. We have seen parasites acting thus
by the body; we have seen the blood involuntarily yielding
up its richness to their extraneous suction. Dut here the
case is quite different; the blood seems (if I may use the
phrase) spontaneously and voluntarily, and under no pressure
of local circumstances, to set about constructing an organ for
the appropriation and discharge of its own blastema. It is
from sedulous chemieal investigations alone, that we can hope
for light on this most difficult subject: from such investiga-
tions, I mean, as will compare the total chemistry of the
cancerons body—blood, tumour, excretions—with the total
chemistry of the healthy body; and especially will found
themselves on an exact and comprehensive knowledge of
those natural changes which occur in the progressive and
regressive metamorphoses of the blastema of the blood.
Hitherto the chemists have done nothing for us in respect of
this disease; and till they have furnished us with the informa-
tion just indicated, our hopes of cure must necessarily remain
dormant, or must content themselves with speculative and

fused to remove the diseased organ, but dissuaded Parent-Duchatelet from
the use of leeches,—was seized with remittent cephalalgia of intolerable
violence ; at the same time the mammary growth ceased to be painful, and
eventually disappeared almost completely. Apoplectic symptoms with
hemiplegia supervened, were combated with the ordinary means, and re-
curred twice before the patient’s death, which took place ten weeks after
the first apoplectic seizure, and two years after the supervention of the
symptoms in the breast. On post-mortem examination, a tumour of the
size of a nut, and possessing (according to Cruveilhier) the characters of
carcinoma, was discovered floating, as it were, in a quantity of difluent
brain.™

I I A S ——
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empirical endeavours, For pathology distinetly traces a che-
mical function in the disease, and shows that it is from the
basis of chemistry alone that any rational cure of the disease
may possibly be argued out.

In the ground we have gone over, you will haveseenwhat it is
which constitutes the so-called maligrity of cancer, and which
assigns it a separate place and a higher importance in the list
of morbid growths; this, namely,—that the cancerous tumour
is a mere symptom of constitutional disease, a mere pheno-
menon locally arising in a concentrated act of the entire
system, as demonstrably and as simply as a paroxysm of gout
is the local product and local evidence of a general disorder.

You will, perhaps, think these expressions strong; and you
may be inclined to ask—when an encephaloid eye, or testicle
is removed, is it as though one should amputate a gouty toe
during its paroxysm of specific inflammation ! Making allow-
ance for the difference between acufe and chronic manifesta-
tions of a general disease (for this allowance is of course
necessary in drawing a comparison of gout and eancer) I fear
the two cases are much more alike than is generally believed.
There is one substantial difference, throwing a little advan-
tage on the side of the cancer-operation, and I will tell you
directly what that difference is; but first let me point out to
you a fallacy which sometimes may affect very sensibly your
estimate of the success of such operations.

With regard to a gouty toe it might happen (surely rather
by chance than skill) that the adventurous operator should
step in at a moment when the disease had exhausted itself;
when Nature had done with the toe all that she meant to
do with it; when the period of guietude and convalescence
had arrived. The lucky amputator would gain the credit of
this co-incidence; but how rarely would such a chance occur!
how much more frequently would the patient undergo addi-
tional suffering in consequence of that rash mutilation! So
with cancer: Surgery, perhaps, at times gets the credit of cures
which Nature had already achieved; and sometimes, perhaps,
owing to blunders and uncertainties of diagnosis, the non-
return of cancer after operation has depended on its non-
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existence before the operation—on the supposed cancer having
been a fibrous or sero-cystic tumour, or some mere inflamma-
tory swelling.

But I have said that there is a real difference between the
cases: I will now explain it, for in some respects it is im-
portant. Gout re-appears with extreme facility, because it
can develop its chemical produet in almost any tissue of the
body, and does not require that any special organisation
should exist, in order to the local fixation and discharge of
lithie acid. The unknown albuminiform material of cancer,
on the contrary, does require such an organisation for its dis-
charge; it requires a cell-growth for its purpose,and it is at the
least doubtful whether it can avail itself of any normal cell-
growth in the body; whether it can cancerize any existing cells;
or whether it must not start de novo, and begin by organising a
set of cells for itself. Whichever of these two possibilities may
be the case, I can at least tell yon this: if you remove a cancer,
say of the lip (under circumstances not of extreme malignity)
and if no traces of cancer structure are left behind, either in
the wound or in the lymphatic glands, you oppose a real check
to the disease; it may not be more than this, but this much it
certainly is—a check; but if any trace of cancer-structure be
left—say in a sub-maxillary lymph-gland, the morbid action
transfers itself there as easily as the function of one
kidney would repeat itself in the other, and the disease is quite
unaffected in its progress. And the history of secondary cancer
altogether illustrates the same point: a few grains of cancer-
tissue passing into the circulation, and becoming fixed in the
liver or the lung, will rapidly determine there the evolution
of encephaloid masses; although, on the one hand, those
masses would not have grown there without the adventitions
aid of transplanted germs; nor, on the other hand, would
those germs have produced the same phenomena of growth,
except in some subject of the cancerous cachexia. I infer
from these premisses, that the formation ofa cancer in the body
is not so easy and off-hand a process as the local determina-
tion of gout or rheumatism; I infer, either that a special
cell-growth is necessary, which it takes time, with some in-
tensity of cachexia, to construct; or at least that the existence
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of such a cell-growth promotes, in a remarkable degree, the
ulterior development of cancerous phenomena; and, in either
case, that the system will tolerate a not inconsiderable degree
of whatsoever conditions form the cancerous diathesis, without
proceeding to construct a cancerous tumour de novo, when
every atom of its primary structural manifestation has been
thoroughly removed from the system. Iven in gout, where
the facility of localisation is comparatively great, we know
how long a time may elapse, and how much general illness
may arise from gouty blood, before the disease first succeeds
in centralising its products at the toe, or elsewhere; and if
that toe were removed, there would probably be another
lengthened period of lateney, before a new focus of gouty in-
flammation could be established. And this difficulty exists,
as I have said, to a much greater degree in regard of cancer,
owing to its requirement of a special structure for its elimi-
native acts; whence we may confidently argue, that cancerous
diseases have a chronic period of latency, during which their
cachexia acquires intensity from accumulation, till at length
it suffices to establish the local vent; and we may argue
further, that the disease can be again reduced to this state of
latency, and to the accompanying difficulties of evolution, if
all such local conditions be removed as favoured the first
localisation of its products. And here lies the practical im-
portance of these considerations; for it is exactly in that
chronicity which we have traced in the constitutional disease,
and in the reluctance with which Nature proceeds to a total
re-construction of the cancer-growth, that the chance (such as
it is) of doing good by surgical operation, singly and entirely
consists. And the whole tact and discrimination of the sur-
geon, in deciding whether an operation may probably lead to
the patient's relief, have to be brought to bear—first, on
determining the total absence of any secondary deposits, or
any irremovable extension of the growth, which might serve
as a centre of new development; and secondly, on measuring
the intensity of the constitutional cachexia.

In respect of the latter point, there are many obvious con-
siderations, as to the rapidity with which the tumour has been
evolved, as to the state of activity in which it actually is, as

P
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to the patient’s apparent general health, and the like. But I
pass over these topics (as better adapted for clinical illustra-
tions) in order to suggest to you the sort of guidance which
you may derive from the site of the disease, from its species,
and from the amount of local influences apparently concerned
in its production.

As respects the pathological relations of the forms or
species of cancer, each to the other, it seems to me that the
cancer is a perfect expression of the cachexia in which it
arises, in proportion as it contains the means of fulfilling its
eliminative destiny. Encephaloid, consisting entirely of cell-
growth, and hastening to discharge itself, seems the most
characteristic representative of what is fatal in cancer:—a
view additionally confirmed by its rapidity of evolution, and
by the empirical evidence of its habitual return after opera-
tion. Of colloid I can scarcely offer an opinion; it is too rare,
especially in surgical practice. Scirrhus I apprehend to be
the lower manifestation of the disease; and in proportion as
the scirrhous character predominates in a tumour—in propor-
tion as the blastema has suffered itself to undergo a fibrous
transformation—in such measure I cease to recognise that
which is distinetively cancerous and malignant. In this
respect I would compare encephaloid and scirrhus, in their
mutual relations, to the fibre-forming and cell-forming sequels
of inflammation; the intenser inflammatory acts running into
the pure cell-forming process of suppuration; while the less
intense inflammatory acts deviate into the slower construction
of fibre,

I will not venture to deny that local conditions may check
the development of cells, and may thus interfere with that
free eliminative process, by which the cancerous cachexia
seeks to relieve itself; and the disproportionate excess of
nucleated fibrous material may sometimes possibly indicate
some such local influence, thwarting the general tendency
of the disease, and preventing the local structure from being
an adequate expression of the constitutional fault. DBut—were
it not for this possibility, I would venture to say universally
(and even with this qualification, I would say generally) that
the nucleated fibrous material will be abundant in proportion
as the malignant cachexia has exhausted itself; that fibrous
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transformation, so far as it extends, illustrates the operation
of common, not of specifie, developmental influences in the
part. So with regard to those compound granular corpuscles,
constituting the yellow softening material in cancerous
growth, there seems no difficulty in adopting the view (lately
urged by Virchow) that these bodies represent the degenera-
tion of cells, and consequently, ceeferis paribus, evince a retro-
gressive tendency in the effusion where they occur. If we
may consider these two points established—that fibre, quoad
its existence and quantity, illustrates an abortion of the
cancer-growth—that compound granular cells, quoad their
existence and quantity, illustrate an exhaustion and retro-
gression of the morbid influence, we possess some material in
pathology (though not always applicable in practice) for
guiding our prognosis as to the probable recurrence of the
disease, The lesser malignity of scirrhus, however, loses
much of its relative advantages in fact, from the circumstance
of its ready diffusion, by continuity of blastema, to the adjoin-
ing lymph-glands; and, as I have already told you, the pre-
sence of a single batch of cancer-cells in a lymphatic gland is
quite sufficient to ensure for the cachexia every needful
opportunity of development—quite sufficient to forbid the
hope of any prolonged period of latency.

Next, as regards the inferences which may be drawn from
the evidence of local causation in the origin of cancer,—there is
a belief that blows often cause it, that it follows inflammation
or functional excitement, that it invades erectile tumours, and
the like. In regard of this belief, it appears to me that its
preference for particular organs, or for organs in a particular
state of action, admits, in some respeets, of being generalised
in a ready explanation. The part most readily selected for
the invasion of eancer, the pars minoris resistentiee, will pro-
bably, in many instances, be one previously the seat of
hypersemia. The uterus and the breast, with their frequent
fluctuations of nourishment; the lip, or the tongue, or the sto-
mach, which for years has been kept in a state of irritation
and over-vascularity by local ecircumstances; the part which
has suffered effusion from a blow; the vascular tumour, with
its superfluous blood;—such are the organs in which cancer
most readily makes its first appearance. And for this obvious
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reason: the disease has to develop itself out of blastema, fur-
nished by the blood for the materials of its nourishment; it
has to compete with the assimilative acts of the several healthy
organs of the body; and it chooses, in preference, any struc-
ture where, by previous contingencies, the necessary materials
for its growth may accidentally be present in excess.

As respects local influence, we may perhaps be justified in
stating thus much:—that circumstances of topical irritation
and hypersemia will enable cancer to localise itself under a
less intensity of cancerous cachexia than would else be neces-
sary for the origination of the process; that, except for such
loeal facility being afforded to it, the cachexia might have
remained latent, or at least might never have realised its
critical and evacuative tendency; that, for instance, a chimney-
sweep, except for the local irritation of soot, would not have
had cancer developed in its scrotum, and might not have had
it developed at all. And in these cases, where we can dis-
tinetly recognise the influence of exterior irritation in pro-
moting the evolution of the disease, and where (as occasionally
happens) we can believe that the cachexia would have been
insufficient for that effect, except for the adventitious aid thus
given to its feebler intensity; in these cases and on these
principles it is, that surgical interference is often eminently
useful, by depriving the cachexia of the local advantage it had
gained. It is peculiarly in respect of cutaneous cancer, and
cancer of the tongue, that this line of argument applies; and
I may mention to you, that, in these instances of the disease,
there is a still further illustration of the low intensity of the
cachexia, seeing that the formation of new structure is always
here at its minimum; that the development of true cancer-
growth is always peculiarly slight; and that here (if anywhere)
it 1s, that the previously existing elements of the tegumentary
surface are used for the eliminative action of the disease. For
what is called epithelial cancer is, in regard of its function, as
troe a cancer as any; cancer of the lip or of the tongue is as
unquestionably an evidence of the cachexia, though not in so
high a degree as fungoid testicle would be; and yet, in its ex-
amination, we often are unable to discover any elements but
such as we might ascribe to epithelial hypertrophy.

It cannot but be obvious to you, that to speak of curing
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cancer by operation is an absurdity; and if you reflect patho-
logically on those cases in which the excision of a cancerous
tumour (for instance, from the female breast) is declared to
be admissible, you will find that, in the majority of them, the
permission to operate implies also that there is not much to
cure. For you would endeavour by operation to reduce the
disease to a state of latency, only when the slowness of its
progress, its tendency to fibrous transformation, the influence
of local causes in its production, and the absence of marked
ill-health in your patient, had concurred to give you an assur-
ance that the cachexia existed in its weakest form, and with
the merest sufficiency of power to maintain the indolent local
disease. Now,in such a case as this very little is gained by
an operation, unless the tumour be on the point of ulcerating;
hardly enough to compensate the patient for the pain, much
less for the risk of a capital operation. Under such circum-
stances as I have alluded to, scirrhous masses remain indo-
lent for years, sometimes for the whole remaining life-time of
the patient; and the survival of persons from whom such
tumours are removed would have been equally prolonged
without the interference of the surgeon. I make exception
of cases, however chronic they may have been, where the
tumour is on the point of ulcerating; because here (provided
other circumstances render the operation admissible) the
further quiescence of the disease is rendered probable by re-
moval of its local manifestation, and the patient is saved that
excessive increase of suffering and that greater imminence of
danger, which belong to the ulcerated condition.

To undertake a capital operation under opposite circum-
stances,—with a tumour markedly encephaloid, evolving itself
rapidly, without local causation, and with evident impairment
of health, is a proceeding which cannot be justified therapeu-
tically. A patient’s importunity,sometimes perhaps aided by
his surgeon’s partiality for operations, will often introduce into
consultations on these subjects the phrase of *giving him a
chance;” as if there were anything like chance in the matter—
anything but the gloomiest of all possible cerfainfies. The
supposed gain in such cases is that of prolonging life a few
months,—for I believe no competent authority will venture to
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promise more; and this advantage is materially counter-
balanced, if not neutralised, by the risk inseparable from the
larger operations of surgery, and by the possibility that chlo-
roform, heemorrhage, erysipelas, purulent infection, or some
other mischance, may suddenly deduct from the patient’s life
at least as many months as one hoped to add to it. Circum-
stances occasionally arise, which make the endeavour for a
few months’ more life a consideration of supreme import-
ance, and morally warrant the operation; but you should never
lose from your sight the danger of an immediately unfavour-
able event to this endeavour; nor should you ever refrain from
explaining thatdanger clearly, and precisely, and considerately,
to your patient.

To remove a cancerous tumour partially, or to leave some
secondary formation in the lymph-glands,or elsewhere—is,as I
have explained to you, simply to transfer the manifestation of
the cachexia from one spot to another. It will advance at the
new spot with neither more rapidity nor less rapidity than in
the morbid mass which has been removed.

The removal of such smaller cancerous growths as do not fall
within the category of capital operations, is governed of course
by the same pathological principles; with exception, however,
that what the French call operations de complaisance may often
be undertaken with propriety; and it would under most circum-
stances be allowable to remove any small cancer of the tongue,
lip, scrotum, or penis, even when the adjoining lymph-glands
are contaminated, because the transference of the disease
would be an advantage to the patient, who would suffer
less inconvenience from the secondary growths than from the
further extension of the original ulcer.

There used to prevail an opinion, that operations for cancer
were successful in proportion to the earliness at which they
were undertalken. This is true in respect of such cancers
(especially epithelial cancers) as have had their growth
obviously favoured by circumstances of local irritation; but as
regards cancer generically, both pathology and surgical sta-
tistics assure us, that such an opinion must not be admitted
without very considerable qualification by other circumstances,
to which I have adverted.
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LECTURE IX,

ScroruLA: —fubercle its essential and diagnostic product; dis-
tinction of scrofula from sub-inflammatory and atroplic pro-
cesses oceasioned by mere debility ; experiments on the artificial
producibility of tubercle. Hereditary transmission of scrofulous
diathesis, as a developmental peculiarity; material of tuber-
cular deposits; its microscopical characters; is it an inflam-
matory product ? Organs preferentially invaded by tubercle ;
its anatomical relations to the natural struclures; diseases
with which tubercular deposition is incompatible ; diseases
with which it has affinity: fally degenerations; pathological
generalisations as to tuberde and the tubercular diathesis; con-
trast with cancer ; therapeutical influences against tubercle.

GenrLEMEN,—For the subject of to-day’s lecture I propose to
consider T'ubercle ;—meaning by the term that un-organisable
deposit which oceurs in various organs of the body, under the
influence of a peculiar constitutional state—marking such a
state, and rendering it specific, by the name of the Scrofulous
diathesis.

In this country, at least, you can have no more interesting
object of study. The frequency and the fatality of the dis-
ease constitute its importance. If you look at the Registrar-
General’s statistics of mortality in the metropolis, you will
see that among the specified causes of death * tubercular
diseases” hold the chief place. He assigns to them about
a fifth of the total mortality; and when you consider how
very many instances there must be of disease in internal
organs due to tubercular deposit, where the nature of the
morbid process is un-recognised, and where consequently the
cause of death is recorded by the mere mention of its site—
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as “ disease of the brain,” “ disease of the kidney,” “ disease
of the lung,”—when you consider, besides, how many other
fatal diseases may be derived, indirectly, from the same de-
posit, or the same diathesis,—youn will be able to measure for
yourselves the vast importance of acquiring an accurate know-
ledge of influences so hostile to life.

Already, in the first words of this lecture, I have spoken of
tubercle as the specific product of a peculiar constitutional
act; and in order to ensure accuracy of phrase, no less than
for the sake of pathological exactness, I would recommend
you to employ the adjective “ scrofulous” only when you mean
“ essentially associated with tubercular deposit.”

It may hereafter appear—at least I will not venture to
assert the contrary—that other manifestations of disease may
admit of being classed in an equally close relation of depend-
ence on the same constitutional state; but at present there is
no evidence to justify us in extending to other diseases the
particular formula which includes the pathology of tubercle:—
this, namely; that under the influence of a constitutional bias,
which is peculiarly susceptible of hereditary transmission, and
peculiarly difficult of artificial generation, there occur local
deposits of an organic material, which is insusceptible of
ulterior development.

In order to clear the ground, I shall begin by speaking of
some of those conditions to which the name has been—I will
not say wrongly, but incautiously and vaguely applied.

Manifestations of the scrofulous diathesis very frequently
occur in connexion with a state of general debility—with such
a state, I mean, as consists, not in evident failure of mus-
cular strength, but in depression of the vital power, in imper-
fection of the nutritive processes, in defective resistance to
injury and to disease; and, in respect of these condilions, we
constantly see tubercle associated with other phenomena,
which belong to it merely by reason of that accompanying
weakness—belong to it accidentally, not essentially. These
phenomena—the accidental associations of scrofula—admit of
ready reproduction and imitation, by experiments which are
merely debilitating, They are essentially temporary, or rather
are essentially co-extensive in duration with whatever debili-
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tating causes may have produced them; and (so far as I
know) they do not evince the slightest tendency to hereditary
transmission.

Look, for instance, at Majendie’s well-known experiments,
as to the influence of non-nitrogenised diet,and other insuffi-
ciencies of nutriment. Ulcers of the cornea, leading to de-
struction of the globe of the eye, were observed by him to
arise uniformly in connexion with the emaciation and the im-
poverishment of blood produced under these circumstances.

From my own observations I can confirm the accuracy of
these statements. In animals exposed experimentally to such
causes of disease, I have again and again seen various ulcera-
tions arise in the cornea, the stomach, the intestines, &e.; and
the dietetic causes have seemed capable of acting with in-
creased effect, when their debilitating influence has been
assisted by confinement in damp, dark, and ill-ventilated
places,

Now, in the practice of medicine and surgery, these dis-
orders of defective nutrition play a very important part. The
various slighter forms of chronic inflammation with which we
are familiar—the sore eyes, the sore ears, the sore noses, the
sore legs, the whitlows, the congested and catarrhal mucous
membranes, which are so frequent among our hospital
patients; all these, I repeat, may be readily produced under
the artificial influence of defective nourishment. True—that
they may occur in connexion with tubercular disease; the
subjects of tubercular disease are, in fact, from the reasons I
have mentioned, very liable to them; but, on the other hand,
any amount of tubercle may exist without these accompani-
ments; or they may exist to an unlimited extent without the
slightest trace of tubercular deposit in any part of the body;
and experiment on the lower animals, which so easily produces
the one class of derangements, can hardly be made to produce
the other. As it requires the passage of, at least, some gene-
rations to form a variety of the human race, and to fix and
render hereditary the conformation of a Caucasian, or a Carib,
or a Bushman; so it takes time to establish and render per-
manent the scrofulous or tubercle-forming diathesis. While
I entertain no doubt that it is artificially producible, yet I am
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persuaded that its producibility by experiment has been im-
mensely over-rated. The difficulty of producing it in any one
generation, free from the taint, amounts almost to impossi-
bility; unless change of climate be added to the other condi-
tions of the experiment. The influences, by which scrofula
has become a permanent element in human society, have pro-
bably affected several generations in succession; and are in
their nature such as, if concentrated on one generation, would
not produce tubercular deposits, but would rather destroy life
by the local inflammations above mentioned, or by certain
other deposits or degenerations, which I shall presently men-
tion as standing in very close affinity to the tubercula.

I do not hesitate to confess that knowledge on these sub-
jects is far from perfect, and you will understand that future
observation may correct what I have stated, and may give
certainty where hitherto we have but doubt; establishing,
perhaps, a nearer connexion than is yet seen, between tubercle
and the transitory effects of defective nutrition. I would,
however, strongly recommend you, in the present state of our
information, to confine your use of the word “scrofulous” to
such diseases only as are attended with those deposits most
characteristic of the diathesis.

Having spoken of experiments performed on the lower
animals, I feel bound to eaution you against a too implicit
belief of all you may read in books as to the experimental
production of tubercle. Statements on this subject have been
made and disseminated too hastily. For instance, rabbits are
cited by authors, as peculiarly prone to become subjects of the
disease. “ A rabbit, fed in a damp, dark cellar, on watery
vegetable food, (says Mr. Phillips,) soon becomes the victim
of tubercular deposits.” There are certain influences (says Dr.
Walshe) “ which experience has proved to lead unfailingly to
the development of tubercle in the liver of rabbits.” Four
or five vears ago, when I was busy with experiments on this
subject, I received from a friend the so-called tubercular liver
of a rabbit; the deposit was white, not very firm in any part,
and in some spots difluent; it extended in several directions
throughout the thickness of the organ, reaching its surface,
and bulging it at various points; but there was something in



Ezpertments on Animals on this point; 167

its appearance which struck me at first sight as unlike tuber-
cular deposit; it appeared continuous in lines, rather than in
masses; it seemed to branch, too, in the direction of the ducts,
as though it were dependent on their anatomical arrangement.
I proceeded to examine it with a high power of the microscope,
and found, to my astonishment, that the whole mass consisted
of the minute oblong eggs of some entozoon. The fact seemed
likely to be of importance,and consequently I followed up the
observation by others. On inquiry of a candid poulterer (for
the sellers of eatable stock are naturally reluctant to admit
the possibility of disease in their animals) I found that these
“ tubercular” livers are common—very common; that they
will be found often in almost every tame rabbit cut open, and
in litter after litter; and, strangely enough, that they do not
appear incompatible with good health, or at least with health
sufficiently good for market purposes. Now, I examined
dozens of these livers, always with the same result; and I may
mention to you, as of some interest in relation to the habits of
the entozoon, that while engaged in these examinations, I
found the same ova in the gall-bladder and in the whole
length of the intestinal ecanal; in several parts of the latter
(as e.g. in the ecaecum) I observed them actually following the
inflexions of the mucous membrane, and lining its follicles
almost like an epithelium.

In continuation I made various experiments, toseeif I could
produce tubercle artificially, and various other examinations
to see if I could find it in rabbits dying under other circum-
stances. The result may be told in a word: I have never
seen tubercle in a rabbit. I do not wish you to infer from
this, that rabbits are insusceptible of the disease; my know-
ledge by no means extends to this; there may have been some
share of accident in my non-observation of tubercle among so
many specimens; and other more fortunate observers may
have witnessed the disease, perhaps frequently. Dut what I
would insist on is, that the artificial producibility of tubercular
deposit is by no means the simple and straightforward pro-
cess it is supposed to be. So far as the belief in it depends
on such statements as I have cited to you, I feel hound to
caution you against its reception; and I would even venture
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to say, that at the present moment the balance of evidence is
against the supposition that tubercle ecan be produced in
animals by any of the means which I have specified.

For I may inform you in addition, that, not only in rabbits,
but in sheep, and in cats or dogs which have been made the
subjects of experiment, a very large proportion (I refrain from
saying all) of the alleged tubercular deposits, artificially pro-
duced, prove, on careful examination, either to be instances of
parasitic development in the substance of the lungs, or to
consist of some other morbid product utterly unlike human
tubercle.

One sort of experiment does apparently tend to develop
tubercle. As we often stay the process of phthisis in the
human subject by transferring our patient to a tropical climate;
so, conversely, we can facilitate the development of the disease
by importing the subject of our experiment from warmer to
colder latitudes. It is said that, among the beasts in the
Zioological Society’s gardens, tubercle is a frequent cause of
death; and especially among those which come to our climate
from one of higher temperature. From my own knowledge, I
will only venture to confirm this statement in regard of
monkeys: asthey have the dignity of standing next to man in
form, so they have the inconvenience of this very human lia-
bility: when transferred from the hotter climates to England,
and when surrounded by the artificial circumstances of a
menagerie, they are apt to die with tubercles in their lungs,
mesentery, and spleen,

The influence of temporary, or even habitual, deficiencies
in air, in exercise, in diet, though it be insufficient to ensure
the production of tubercle in those persons who are free from
inherited disposition to the deposit, is yet quite sufficient to
arouse all the energy of that disposition, if it be latent; or, in
any man (whether with or without serofulous predisposition)
to excite an infinite number of those atrophic and inflamma-
tory lesions which I have already generalised as apt to occur
in depressed states of the system. And to the mention of
these disorders I shall presently add that of another morbid
condition, which is of easier artificial production than tubercle,
and yet seems, in many respects, very nearly akin to it: I
mean the fatty degeneration of certain tissues.
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Here, however, let me detain you on the subject of the
hereditary transmission of scrofula, and explain to you what I
mean, when I speak of its being continued in this manner
from generation to generation. I do not mean that, in the
process of impregnation, actual tubercular matter passes from
the system of the scrofulous father into the germ of the infant,
to remain latent there, till circumstances call for its develop-
ment; nor, that during uterine life, the blood of the child is
poisoned by its mother’s blood, as occurs in small-pox or
syphilis. What I mean is this:—that the scrofulous diathesis
—that the dispasition to form tubercles is transmitted: that the
child inherits an imperfect pattern of development.

I must explain this more fully, for the inheritance of dispo-
gitions to disease does not belong to scrofula only; it forms a
very important problem in the pathogeny of cancer with its
allied disorders (for they are often hereditary) of gout and
rheumatism (for they, too, are heirlooms in families): and it
accordingly constitutes one of the most considerable questions
in the study of General Pathology.

Every one recognises in the process of generation a certain
amount of hereditariness—a certain amount of that influence
by which a parent becomes the pattern of formation for his
child. One allows for accidental deviations—for hare-lips,
for club-feet, even for an occasional acephalism; but, these
allowances being made, one prognosticates with great cer-
tainty as to the result of any particular sexual intercourse.
No man expects to become the father of an armadillo, of a
flying-fish, or a stag-beetle; nor (except in the Arabian
Nights) do royal husbands believe that their princesses can be
accouched of logs of wood. But, more than this, it is ex-
pected, and, on the whole, very generally realized, that the
child shall be more like its father than its god-father. So far
the case is clear; but I wish you to observe the tendency
further. Tollow the child in its ulterior development (for
that is the point) and mark how exactly, in various exterior
and noticeable signs, he repeats the development of his father;
how, in arriving at the age when his father got corpulent, he
acquires the same figure; how, at the age when his father
became grey, or bald, he, too, becomes grey or bald, and with
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the same succession of parts—vertex first, or temples first, or
forehead first, as the case may be; how his teeth decay, or
drop, or protrude, just as his father’s; how his pulse is of the
same general character—even, as I have often noticed, to the
degree of copying an intermittent rhythm (not accounted for
by organic heart-disease); and how his habits of sleeping and
waking follow the same direction.

Now observe, (for the distinction is of great importance) that
these things are not connate; the child is not born a copy of
his father as he begat him; but he is born, having his father's
past development as a type for his own future development,
so that he shall be developed as his father was developed, and
shall hereafter become like him. In addition to that general
law of human development, by virtue of which he is destined
to be a mammal rather than a bird; and a man rather than
an ox; and to reach puberty, manhood, old age,and death in a
certain defined succession; he is further possessed by an in-
herited personal and particular low of development, which
affixes a something peculiar and individual to his passage
through each period of his existence. '

If my meaning in all this has been intelligible to you, you
will readily conceive that diseases affecting the development
of the body are peculiarly those which would transmit them-
selves in the line of hereditary succession; that the disposition
to a disease would be hereditary, where the disease consisted
in the results of a faulty type of development, affecting
limb or viscus, solid or fluid in the body; and that no disease
would be hereditary except in so far as it might be develop-
mental.

Practically, this is notorious. There used to be a comical
print in the shop-windows, with the inscription “a chip of the
old block;” it represented an old seaman having his infant
son presented to him; and this new-born individual was
made to carry the family-likeness by having a wooden leg
exactly like his father’s. Every one could smile at this
absurdity, because of the general recognition of what I have
just stated to you. Accidental mutilations do not become
hereditary; for many centuries the Jews and the Moham-
medans have undergone circumcision of the prepuce; but the
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local deformity has never transmitted itself; the new-born
Jew or Mussulman offers probably as much foreskin to the
knife, as the immediate successors of Abraham or Mohammed. .
If, on the contrary, one could so regulate the embryonic
development of a human being, that it should be born having
one leg, or no prepuce; and still more, if one could repeat this
modification of development for two or three generations;
then, I entertain no doubt that the peculiarity acquired in
these generations would transmit itself indefinitely in the
future productions of the race.

And, if you transfer these arguments to the several varieties
of disease, you will know, on the one hand, in what diseases
to anticipate hereditary transmission; and, on the other hand,
what peculiar character of disease (to wit, its developmental
character) may be inferred from the fact of its hereditary
succession. Of a disease like scorbutus, or ague, dependent
on the presence or absence of certain exterior accidental con-
ditions, you would anticipate that it could not be hereditary,
any more than a wound or a dislocation. Of those accidental
accompaniments of secrofula—the morbid processes which arise
in defective nutrition (the ulcerations of the cornea or intes-
tines for instance, which depend on insufficient or inappro-
priate nourishment) and which, as I have said, are essentially
co-extensive in their duration with the exterior canses which
produce them—you would know that they could have no
natural tendency to perpetuate themselves in this way. Of
another disease, on the contrary—one like plethora, relating
essentially to the rate or degree of development in an element
of the body, you might predict that it would tend to become
hereditary. And whereas it is in the blood, more strikingly
and more constantly than in any ingredient of the organism,
that development is ever in progress; whereas, it is eminently
in the blood, that we have at each moment an epitome of the
whole development of the body,and find the earliest rudiments
and the latest reliques of every organised tissue, nascent or in
decay; so surely it would be in this fluid—the scene or the
subject of so many developmental metamorphoses, that one
would expect to find the material explanation of manv heredi-
tary diseases. One would expect that an inherited disposition
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to form, at various periods of life, and in a number of different
organs, certain special and characteristic materials, bearing
definite relation to the normal products of the body, would
indicate a peculiarity in the development of the blood, whereof
those deposited materials would be the result and the expres-
sion.

Such is the state of the case in regard of scrofula; and there-
fore it is, that I have analysed this question of hereditary
tendencies to disease. Btrict experiment would not, I think,
justify me in telling you as a certainty, that the scrofulous
diathesis has its explanation in such ground as we have gone
over; but, though we are short of absolute demonstration on
the subject, I may tell you this with confidence: there exist
many facts rendering it highly probable that tubercle has its
rise in disease of the blood; that this disease of the blood is one
affecting its development; and that it is as a developmental
disease of the blood that scrofula acquires its tendency to here-
ditary succession—its tendency to perpetuation as part of a
family likeness. I shall presently give you other evidence in
support of the same view.

Meanwhile, to return for & moment to the narrower ground
from which we started, remember, that what is meant in call-
ing scrofula an hereditary disease, is—not that the tubercular
material is to pass from parent to child—not that the child is to
be born with tubercle already in its body, but that the dispo-
sition to form blood in a manner which shall give tubercle as a
collateral phenomenon, exists as a clause in the child’s charter
of life, and forms a part of its type of development, as truly as
any exterior resemblance which he may bear to the configu-
rative growth of his parents.

I may illustrate to you the importance of these considera-
tions, in quoting the result of some statistics collected at the
Consumption Hospital, by the officers of that institution, and
published by them in their last year’s Report. They find that
among their female phthisical patients,” thirty-six per cent.
report their parents to have been consumptive. If you consider

* 1 dwell rather on the female patients, because, as is well observed in
the Report, their closer domestication enables them usnally to give better
information than males can afford regarding the histories of their parents.
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this statement simply, you will be struck with its importance,
and with the magnitude of its consequences; and in order to
do full justice to it, you must further remember, that in the
remaining sixty-four per cent., there may have been another
considerable proportion whose parents had not, indeed, suffered
from tubercular phthisis, but may have suffered from tuber-
cular deposit predominantly in other organs than the lung—in
the lymphatic system, perhaps, or elsewhere; and that there
may have been a second considerable proportion, in whose
family the parents may, perhaps, have escaped tubercular
disease in their own persons, but may yet have transmitted
the predisposition from their own immediate predecessors to
those later inheritors of the disease: for it is notorious, in
many matters of family-likeness, that some very characteristic
feature, healthy or morbid, may develop itself only in alter-
nate generations, or may at least remain latent during a single
generation, unless many circumstances conspire powerfully to
favour its evolution.

With respect to the material of tubercle, vou so often have
opportunities of seeing it, that I need hardly detain you with
any elaborate description of its characters. “ When in that
condition that its properties are most clearly marked, and
when at that period of its development that no dissentient
opinions are held as to its nature, it presents (says Dr.
Walshe*) the following characters:—It is an opaque sub-
stance, of yellowish colour; sufficiently firm, yet friable; of
little tenacity, and resembling cheese very nearly in point of
consistence; inelastic; without particular smell; accumulated
in small masses, varying in size from a pin’s head to a hen’s
egg; of homogeneous aspect all over their divided surface;
exhibiting no vessels; insoluble in water, and, if mixed there-
with, quickly subsiding to the bottom. And these are the
properties of a material which, in respect of its physiology, is
characterized by its tendency to become soft, after it has
existed for a variable period in the condition of firmness, and
to induce various changes in the natural textures with which
it is connected—changes eventually effecting its own complete

—

# Cyclopsedia of Anatomy, vol. iv.
g 2
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disintegration and elimination. In the same natural texture
with such tuberculous matter as we have now described are
very frequently found certain small bodies, varying in size
from that of a pin’s head to a very small pea, of greyish-white
or greyish tint, and glistening aspect. These bodies occur in
different organs and textures, in association with yellow
tubercle; they are more or less transparent; and though in
their own substance of light-greyish colour, their translucency
sometimes gives them, in appearance, the tint of the ecircum-
jacent structure; their section exhibits a smooth and close
surface; hard as cartilage, almost, in some instances, and in-
variably remarkable for firmness; in general outline seeming
roundish, yet in reality of somewhat angular form, and ad-
hering so closely to the adjoining tissues, that they cannot be
removed without particles of these; they have a striking
tendency to accumulate in groups.”

Such, then, gentlemen, are the two conditions in which the
scrofulous product may show itself,—either as the yellow
tubercle, or as the semi-transparent grey granulation; and as
regards the relations of these to each other, it appears that
(in organs where both occur) the grey granulation is the
earlier deposit; that it may be seen alone; that the yellow
waterial may be seen in its substance, and may gradually take
its place; that, in short, it may fairly be considered to consti-
tute a first stage of the local disease,and to be preparatory for
the more characteristic yellow deposit. This, however, must
not be understood, by any means, as of universal application;
for there are many organs (as, for instance, the lymph-glands
and brain) in which the grey granulation has rarely or never
been seen, although the yellow tubercle is among their fre-
quent diseases; so that the former deposit cannot be consi-
dered necessary for the development of the latter. It is espe-
cially in the lungs, that the grey granulation is habitually
encountered; and in these organs unquestionably it seems to
form a point “of attraction—a matrix or a nucleus—for the
vellow deposit.

The material of tubercle habitually presents itself in the
shape from which its name is derived—namely, as tubera or
rounded bodies, varying from the size of the smallest pin’s
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head to that of an orange; evidently attaining their larger
development by means of exterior accretion; and tending,
where numbers exist together, to coalesce into irregular
(though still tuberiform) masses. Where the individual
tubercles have reached the size of the smallest pea, their sub-
stance consists almost invariably of the yellow material. In
some organs, the structure which intervenes between separate
tubercular masses, will show to the naked eye no other than
its normal characters; but in the lung it is frequent to find
considerable inflammatory condensation of this intervening
tissue. Sometimes, too, in this organ a large irregular extent
of structure will have lost its natural sponginess, will have
become dense and impervious to air, though still moist and
compressible, and will present, on section, a nearly homo-
geneous, glistening, semi-transparent section, at various points
of which one may perceive the deposit of yellow tubercular
material. It isthis latter condition—one by no means frequent
in its occurrence—which is known by the name of tubercular
infiltration; it apparently consists in the accidental presence
of true tubercle in the midst of common chronic hepatisation
of the lung from pneumonia, and may be supposed to depend
on a partial tubercular change of some prior inflammatory
exudation.

Tubercular deposit in the lymphatic glands is in so far an
exception to the general description I have given, as not to
present itself at first in the spherical or tuberous form. Sec-
tions of a scrofulous lymph-gland, made when its mass is only
partially tubercular, show an irregular yellow blotting of the
cut surface, not arranged in circles or segments of circles.

Masses of yellow material, like firm curd-cheese—existing
either in a concreteness which allows it to be squeezed from
the diseased organ as though from a follicle, or else diffused
in the substance of such an organ, and blended with its struc-
ture, s0 as not to be isolable by pressure or dissection; and
smaller masses of semi-transparent grey material, extremely
firm, and presenting a close resemblance to certain forms of
fibrinous concretion observed on the valves of the heart:
these, then, are the two sorts of deposit habitually noticed in
the tissues of scrofulous persons; and it will be obvious to you
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that the first-mentioned is the characteristic and distinctive
product.

Microscopical examination of tubercle shows the following
principal ingredients: (1) a substance which constitutes dis-
tinetively the bulk of the grey granulations, and which in its
general character is identical with the matter of condensed
fibrinous concretion; namely, a dense, transparent, and almost
homogeneous stroma, soluble in acetic acid and in the alkalies:
(2) granular material, often in overwhelming abundance,
especially in the yellow tubercle (where it is superadded to
the former constituent) and consisting partly of fibriniform
granules, partly of molecular oil: (3) aborted cytoblasts, dark,
condensed, mis-shapen, angular, insoluble in acetic acid.

These, it appears to me, are the characteristic elements of
tubercle; and, in addition to them, we habitually observe the
admixture of other and accidental products—viz., (4) cal-
careous granules, frequent in some forms of tubercle, repre-
senting the material by which they are liable to cretaceous
transformation, and consisting mainly of the phosphate and
carbonate of lime; (5) shapes evincing the various stages of
pus-development, and derived from inflammatory changes in
the adjoining non-tuberculized parenchyma of the organ—
changes due to the proximity of the tubercular concretion,
and manifested chiefly at the period of its softening; (6)
especially in the lung, a variety of cell-forms native to the
organ; epithelinm of larger and smaller bronchial tubes,
ciliated and non-ciliated, often presenting partial abnormalities
of growth due to chronie irritation of the mucous membrane;
(7) blackening carbonaceous deposit, which is especially
common about such grey granulations as are becoming obso-
lete; (8) plates of cholesterine and glomeruli of oil, mixed in
the detritus of softened tuberele; (9) remnants of the original
tissues through which the tubercular deposit has been infil-
trated; as, for instance, in the lung, fragments of elastic fibre.

No formation of new blood-vessels ever occurs in connexion
with the processes of tubercular deposition. On the contrary,
each mass, as it forms, effects a complete obliteration of all
the capillaries within its sphere of infiltration, so as to become
utterly non-vascular. In the concrescence of several tuber-
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cular masses, intermediate arteries and veins may remain
pervious, and continue to maintain the circulation of blood in
parts more distant; but the tubercle itself, however large,
has no trace of capillary circulation in its interior; it is essen-
tially bloodless,

You will observe, in this enumeration of the elements of
tubercle, that I make mention of no characteristic cells. [
know of none such. I believe, that so far as a given mass is
tubercle, so far it is incapable of originating or maintaining
any process of cell-growth; and I suspect that some observers
have fallen into the error of desecribing, as characteristic of
tubercle, cells which have been derived from the inflammation
of adjoining textures. With exception of those large glomeruli
or granuliferous cells, which are found in the fluid of softened
tubercle (just as in deligueseent venous coagula) appurtenant
to the disintegrating process, but neither characteristic of
tubercle nor habitual to it at other periods of its existence—
with exception of these (which are probably of extrinsic
origin) and of the undoubted products of inflammation fur-
nished by the vicinity, I am ignorant of any cell-growth asso-
ciated with tubercle.

The aborted and stationary cytoblasts which I have men-
tioned, are very general in tubercle, and probably represent
modified natural elements of the lymph and blood. I should
hesitate to speak of them as invariably and diagnostically
present, but I do not know that I have ever failed to see them.
They are not particularly abundant in the grey granulation.

The ulterior changes of tubercular matter, when once it has
been deposited in mass, are almost invariably in the direction
of deliquescence. Exceptionally, the grey granulation may
become horny, hard as a shot, and incapable of further in-
trinsic change; or the yellow mass may lose its animal in-
gredients, and become the seat of a permanent calcification;
but, speaking generally, tubercle tends to soften by some
chemical conversion of its material, and thus, in a liguified
form, to be discharged from the system by the ulceration of
surrounding parts. It is this process, long confounded with
suppuration, with which you are familiar in the process of
phthisis, as leading to the formation of vomicee, and as con-
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tinuing, in an infinite majority of cases, to form cavity after
cavity in the lung, till the patient sinks, exhausted by their
discharge and irritation. It is the same process, again, which
leads to the formation of scrofulous ahscesses in the lymph-
glands of the neck or mesentery, and in other organs of the
body; where we have opportunities of observing the curative
processes (identical with the healing of ordinary abscesses)
which ensue in parts not of vital importance, when the tuber-
cular material has been enabled to discharge itself,

In the progress of softening, the stroma of the tubercle
vanishes; the molecular oil and other molecular matters in-
crease; the involved elements of natural tissue break up, and
add the products of their dis-integration; serum and pus are
contributed by the surrounding structures; glomeruli arise;
and the whole mass, becoming saturated with fluid, shows, on
microscopical examination, & mixture of organic detritus with
incidental inflammatory products.

When this change has commenced, the circuomjacent parts
probably contribute to its completion, by furnishing an addi-
tional fluid which favours the decomposition of the tubercle;
but the change is originated, as an intrinsic and characteristic
one, in the tubercular material itself; commonly commenecing
in the interior of its concretion, where the product is of oldest
formation, and where the influence of neighbouring tissues
would of necessity be least. Its resemblance to the well-
known softening of fibrinous coagula in veins is too remark-
able to be overlooked—a resemblance both in thesteps of the
process and in its material results. This is rendered the
more interesting from the obvious similarity which exists
between tubercular matter and fibrin, in respect of most
chemical characters and of some general physical qualities.
There seems no reason to doubt that these processes are
essentially identical, and that the pathological gist of serofula
consists in the deposition and ulterior deliquescence of a
fibriniform material.

The often-asked question—Is tubercle an inflammatory
product ? seems to be answered in anticipation by the descrip-
tion I have already given you. In itself, it is clearly no pro-
duct of inflammation, but is apt, especially at the period of its



Organs preferentially invaded by Tubercle : 179

softening, to act as an irritant of surrounding textures, and to
invite the addition of their inflammatory exudations. The
evidence of its non-inflammatory origin—-the evidence of its
origin as a concretion—seems sufficiently furnished by the
results of microscopical examination; and to this may be
added the testimony of all clinical observers, that tubercular
accumulations may advance latently, and may reach con-
siderable magnitude or extensive diffusion, without producing
in the patient any signs, local or general, of inflammatory
action. It is important, however, to know that its mechanical
interference with the circulation of blood is great. In the
lungs—for some reason hitherto unexplained—this obstruction
to the passage of blood acts peculiarly, and leads to the occur-
rence of heemoptysis. 'We do not find heemorrhage habitually
associated with tubercle in other organs of the body; nor do
we find that other than tubercular deposits in the lung readily
induce hsemorrhage there; but this particular deposit in that
particular organ produces the result with extreme frequency,
In the first Report of the Consumption Hospital it is stated
that about two-thirds of their phthisical patients suffered from
hsemoptysis; and in nearly three-fourths of this number the
symptom in question arose before the occurrence of softening;
when namely it must have depended on the rupture of blood-
vessels from their mechanical obstruction, and not on their
being opened by any ulcerative process.

I have now to state to you the order of preference in which
different organs are invaded by tubercular disease; and I may
take this opportunity of saying explicitly (if I have not already
done so) that I look upon the scrofulous deposit, which we so
often find in the glands of the neck and in other lymphatie
glands, as identical with the material of pulmonary and other
visceral tubercles. Both chemical and anatomical examina-
tions establish this view, in my opinion, so conclusively, that
I am quite unable to understand how it is that some patholo-
gists still hesitate to admit the fact. The deseription which
I have given of yellow tubercle, as it occursin the lung, would
apply with equal accuracy to scrofulous deposit in any other
organ of the body.

As respects the choice of organs for scrofulous deposit, I ean
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give you infinitely better authority than my own, in quoting
the observations of Professor Rokitansky; his pathological
statistics—founded, as they are, on what he well calls * colossal
materials”, can be equalled from no other source. The annual
necropsies in the General Hospital at Vienna probably exceed
at least twenty-fold those which occur yearly in any one of
our large London hospitals; and Rokitansky’s great name has
been connected with this unique school of pathology, I believe,
during twenty years. In summing up figures for such statis-
tical deductions as I am about to give you, his materials
must consist of more than fens of thousands of instances. The
following, then, on his authority, I give you as the order of
frequency with which different organs are found tubercular in
the dead body:—Lung; intestinal canal; lymph-glands, espe-
cially the abdominal and bronchial; larynx; serous mem-
branes, especially peritoneum and pleura; pia mater; brain;
spleen; kidneys; liver; bone and periosteum; uterus and
Fallopian tubes; testicle and its appendages; spinal marrow;
voluntary muscles: and, in children, this order of precedence
so far undergoes a modification, that the lymph-glands and
spleen stand first in the list.

But, in order to be rendered a true transcript of Nature,
this list requires a very important qualification. It confounds
together the primary tubercular deposits with those which
have occurred as secondary formations, during the fatal pro-
gress of the disease; counting, for instance, tubercular ulcera-
tion of the intestines as an unit for the statistical table, when-
soever it is found in the dead body, although perhapz it may
never have been discovered, except as a posterior complica-
tion of other tubercular disease. The important question ob-
viously is this,—by what organ does serofula first possess itself
of the system? not—what organs are oftenest found tubercular
in post-mortem examinations, where several organs are simul-
taneously seen to be diseased? but—what organs are selected
by Nature for the first invasion of the disease !—what organs
give the greatest facilities for its characteristic deposit ! Hear
Rokitansky again:— The lungs and the lymph-glands still
maintain, in a very high degree, their numerical superiority
to all other organs affected singly; while the intestines,
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larynx, and trachea, serous membranes, spleen, and liver, fall
at once from the high level at which they stood in the less
diseriminative list; they fall so low as to indicate, conclusively,
that they are almost, or quite, insusceptible of the primary
invasion of tubercular deposit;—that they suffer only in a
secondary way, and are visited (so to speak) only by the su-
perfluities of the disease.

This is matter of immense importance. The organs, in
which the disposition to primary deposit almost exclusively
prevails, are such as may, with equal exclusiveness, be called
the organs of blood-development ; and in this generalisation we
possess a clue, which it is impossible to over-estimate, for
arriving at a true interpretation of this fatal disease.

We have next to inquire, respecting the several organs in
which tubercle occurs—what anatomical relation is borne by
the morbid deposit to the natural tissues of the organ.

In the lymph-glands, I suspect that tubercle is in truth no
deposit ; that it is not derived from the blood in the vessels
there ramifying, but is an accumulation in the tubes of the
gland of their own morbidly coagulable or inspissated lymph;
that it is therefore not, strictly speaking, a disease of the
lymph-gland, but of the lymph in the glands.

As respects other organs, it seems that the readiness with
which the tubercular material coagulates, prevents its passing
to any distance from the wvessels which have furnished it.
Accordingly, we do not find it occurring in tissues which
derive their nourishment by imbibition through some length
of extra-vascular structure, as cartilage. DBut in organs which
consist of involuted mucous membrane, with a more or less
solid plexus of blood-vessels, we find that the deposit readily
concretes on the free surface of the membrane; thus, in the
lungs, it may be seen to lie as a secretion in the air-cells, till
it has collected in sufficient quantities to obliterate their
septa, and microscopically to appear as what may be termed
tubercular infiltration. Among the observations which illus-
trate the first deposit of tubercle in the lung, I have much
pleasure in citing those of my colleague, Mr. Rainey; and I
recommend you to read attentively the paper on this subject
which he communicated to the Medico-Chirurgical Society

R
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in 1845. In other compound mucous organs I have seen the
same thing; for instance, in the follicles of the uterus, and in
those of the vermiform appendage; while a mash of softened
tubercle has been lying over the general surface of the mucous
membrane, I have been able to isolate the subjacent follicles,
to see them full of apparently tubercular matter, and yet with
their definite limitary membrane quite uninjured. However,
while I entertain not the slightest doubt that tuberecular
matter concretes readily within the air-cells, on the free sur-
face of the limitary membrane (for on many occasions I have
seen it occupying this position) I should hesitate to admit
that this is its exclusive seat, even in the earliest commence-
ment of the disease. In studying injected specimens® of pul-
monary tubercle, one sees many nebulme of deposit, which
show no trace of subdivision according to the arrangement of
air-cells, and which yet do not appear of sufficient density to
have caused the destruction of membranous septa. I am not
able to tell you with certainty, whether the tubercular ele-
ment of the blood may coagulate within the capillary vessels
of the lung, and in their immediate proximity; but there are
pathological reasons for considering this as not improbable,
and as helping perhaps to explain the extreme power of
obstroction which tubercle exercises on those vessels, and the
singular tendency which it possesses, beyond all morbid in-
terferences with the pulmonary circulation, to produce the
symptom of haemoptysis.

Likewise, among anatomical peculiarities of this deposit may
be mentioned, that in almost every organ there is a favourite
spot, where the masses of tubercle first appear. Thus, in the

* Among the most important specimens illustrating the deposit and
increase of tubercular matter in the lung, 1 must mention those prepared
by Mr, John Quekett for the College of Surgeons, of whose Museom he is
the Assistant.Conservator. By his labours, during the last few years, this
great collection has been rendered so rich in microscopical specimens of
healthy and morbid histology, as to have become an invaluable mnzenm of
reference to all persons engaged in such pursnits. Ewvery one availing him-
selfl of its resources must concur in a feeling of obligation—not only to Mr.
Guekett's large knowledge of his subject, but to the cordial readiness and
good-nature with which this knowledge is at all times rendered auxiliary to
the scientific ohjects of those who visit the collection,
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lungs, there is the well-known preference for the summit; in
the pia mater, for the region of the base, about the commence-
ment of the optic nerve and the fissure of Sylvius; in the brain
itself, for the grey substance; in the osseous system, for the
cancellated structure; in the bowels, for the lowest part of the
ileum; in the testicle, for the epididymis; in the female sexual
system, for the Fallopian tubes and fundus of the uterus.

Next we have to inquire—What are the pathological affi-
nities of tubercle ? what diseases does it refuse to co-exist
with § with what diseases is it often associated

First, for the negatives: Rokitansky, whose immense
materials are again a sure resource, says: Tubercle hardly
ever occurs in those who are the subjects of cystic tumours,
such as those of the ovary: Bronchocele seems incompatible
with it, and ague is alleged to be so: Itis with the utmost
rarity that tubercular patients are attacked with typhus.
Tubercle and cancer are incompatible,

Lastly, I told you in a former lecture, that Rokitansky
attaches great importance to an increased venosity of the blood,
as an antagonistic condition to the formation of tubercle; and
under this head he includes every influence which interferes
directly or indirectly with oxygenisation of the blood, either by
diminishing the capacity of the chest, or hindering the expan-
sion of the lungs, or by deranging the pulmonary circulation of
blood, or by impeding the free access of air thereunto.

For example: a case of spinal deformity narrowing the
chest; a case of abdominal tumour encroaching upward, and
causing dyspnma; a case of cyanosis’ maintaining deficient
aeration of the blood; these would be cases in which, according
to this observer of hundreds of thousands, the tubercular
deposit would not arise.

‘With respect to those contrary classes of disease, with which
tubercle most readily associates itself; there stand, first of all,
those atrophie, ulcerative, and sub-inflammatory processes, to
which I have already adverted as apt to occur in depressed
states of the system, and which maintain (as I explained at
the commencement of my lecture) only an accidental affinity
to tubercle. But there is one very important class of struc-
tural changes, which the tubercular constitution so habitually
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associates with itself, that I can hardly refrain from consi-
dering their mutunal relations important or essential. I allude
to what is called the fatty degeneration of the liver, the kid-
ney, and the arteries; and I am disposed to believe that, when
our knowledge of the subject has become more complete than
it now is, we shall find proof that these fatty degenerations
stand in some essential relation to the tubercle-forming
diathesis—stand perhaps in the relation of secondary depend-
ence on it. You will rarely make the post-mortem examina-
tion of a tubercular patient without finding an augmented
formation of fat in one, two, or all of the three situations I
have mentioned; in the liver, constituting its well-known fatty
enlargement ; in the kidney, associated with those other
changes which concur with it to constitute the scrofulous form
of DBright’s disease; in the arteries effecting their atheroma-
tous degeneration, weakening their coats, and disposing them
to aneurism or to rupture. In the liver, this fatty deposi-
tion oceurs as a very simple change, merely increasing (though
often to an immense extent) that molecular oily ingredient,
which is native to the endothelium of the gland, and which
is visible microscopically in the form of minute globules of
oil within the limits of each nucleated cell. 1n the artery,
other changes are associated with the fatty accumulation—at
least, whenever it is extreme; changes which have suggested
to pathologists a suspicion that the atheromatous degenera-
tion consists in the fatty conversion of some fibrinous or
fibriniform material previously deposited there. In the kidney,
likewise, at least in that of the human subject, the process of
fatty accumulation (shown, as you look on the section of the
gland, by a vast number of bran-like spots diffused usually over
a pale and flabby surface) is far from being a simple one: you
never see the kidney extensively affected in this way, without
observing simultaneously that there exists some considerable
destruction of tubules, or some serous or fibrinous infiltration
of the gland, for which the presence of fat in its endothelinm
would be insufficient to account. That fatty accumulation in
the kidney, confined to its endotheliom, and existing there as
a primary deposit, constitutes the proximate cause of the
scrofulous form of Bright’s disease, is a view which I cannot
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consider supported by conclusive evidence. Many of the
microscopical forms (some derived from the tubules during
life, others from sections of the organ after death) which have
been ascribed to fatty engorgement of the endothelium, are
indistinguishable from the glomeruli which arise in fibrinous
and bloody effusions, and which (as in the white substance of
the brain) are often met with in parts not naturally possessing
a nucleated cell-growth.

In the domestic cat—at least in our metropolitan cats—the
tubules of the kidney almost invariably (though I presume
abnormally) contain a very large quantity of oil; and I think
it probable that this quantity may artificially be increased by
interference with the locomotion and respiration of the animal.
This is a condition of simple fatty accumulation, analogous
probably tothe fatty liver of the human subject, Though im-
measurably greater in degree than any similar accumulation
ever observed in the human kidney, it is attended by no
destruction of the tubules; nor does it often, if ever, interfere
with the function of the organ or with the health of the
animal. Some years ago, too hastily, I believed that these
kidneys were exquisite analogies of our scrofulous form of
Bright’s disease, and would explain its human pathology; but
further investigation has convinced me of the inaccuracy of
this first impression.

Let me now, Gentlemen, in a few paragraphs, collect for yon
the total result of our present knowledge of tubercle, and state
to you what inferences may be drawn as to its true pathology
from those extensive generalisations which I have set before
you.

The material products of the serofulous diathesis consist in
some mis-developed proteinous ingredient of the lymph and
blood. The essence of this mis-development lies in the fibrini-
form solidification and concretion of something which should
remain fluid in the plasma of the blood. I call it fibriniform,
because—though it is not identical with fibrin, it probably
arises in some analogous method of formation, and undergoes
gimilar final metamorphoses. This solidification occurs in the
ascensive development of the lymph and blood: it occurs with
an infinite preference in the lymph-glands and in the lungs;—
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in the former, where lymph is brought into intimate rela-
tions with arterial blood; in the latter, where lymph (which
is constantly aceruing to the blood) first comes into immediate
relations with the atmosphere, It seems then to affect the
total blood, only by reason of the lymph which is contained in
it; in other words, not to be a disease of the total blood, but
one of the lymph or nascent blood. Precipitability by the
atmosphere is the characteristic of this morbid product; its
places of election are determined by this peculiarity: tubercles
form, where lymph and blood get their first opportunities of
increased oxidation. In accordance with this law, venosity of
the blood precludes the tendency to tubercular deposition.
The fibriniform product of scrofula is insusceptible of deve-
lopment: it is a dead concretion. Like true fibrin, it may
become the seat of calcareous deposit, and may thus form a
permanent inorganic concretion. Like true fibrin, it chiefly
tends to soften, and its softened substance is copiously infil-
trated with fat: probably it undergoes a fatty degeneration.
The diathesis in which tubercular deposits occur, is accom-
panied by a remarkable tendency to the accumulation of fat
in the liver, and to the fatty degeneration—either of the sub-
stance of other organs, or of some previous infiltration in those
organs: possibly this tendency may indicate that the fibrini-
form material of tubercle in its molecular state can un-
dergo, either in the blood, or in those organs, the same
degenerative changes as affect it in its concrete condition.
In short, the scrofulous diathesis consists in an inherited
peculiarity of blood-development, under the influence of
which the nascent blood tends to a molecular death by super-
oxidation; partly it may appear that these dead proteinous
elements can undergo, within the stream of the circulation,
such degenerative changes as will qualify them for discharge
by excreting organs; partly it may appear that these changes
lead to fatty accumulations in the endothelium or in the paren-
chymatous blastema of such organs; but mainly and charac-
teristically, it is the way of those dead proteinous elements to
concrete in the organs where their precipitation has been
determined, and there to construct the fibriniform masses
called tubercle. These masses undergo changes of deliquescence
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and destruction, which tend to their ultimate expulsion from
the system, but which, as they entail the disorganisation of
all surrounding textures by inflammatory and ulcerative pro-
cesses, are commonly defeated in this tendency when they
occur in vital organs (as the lung) or attain it by the complete
sacrifice of the invaded organ, as when present in lymph-
glands, testicle, or breast.

I have told you that cancer and tubercle are incom-
patible diseases—that the one excludes the other. You
cannot wonder at this. They are pathological antitheses in
regard of the blood. In the one case, if I may use so strong
a phrase, the blood dies still-born; it neverattains its maturity
of growth or function; it stops short of the distributive
arteries of the body; it never reaches the aorta; it perishes
and decays on the threshold of the circulation. In-the con-
trary case of cancer, there is an obstinate excess of vitality,
which will not be quenched. Youremember how the blood’s
plasma, as though out of a luxuriance of life, contributed—not
to perishable concretions, but to profuse living growths; you
remember how these growths, tending to an effort of elimina-
tion, still maintained an uninterrupted dependence on the
blood, constituting the strange paradox of an organised ex-
cretion; you remember how they evolved themselves with
exhaustive rapidity out of a too fructifying blastema, vege-
tating without limit at the expense of other organs, till the
whole fluid of the circulation seems to devote itself, away from
its slower and legitimate uses, to this impetuous by-play of
organisation.

Our therapeutical knowledge of tubercle is scanty in the
extreme. We are not sure that we possess a drug capable of
interfering with its deposit. Iren, which acts so powerfully
on the corpuscular development of the blood, and which must
therefore, in some degree, affect its total progressive changes,
has acquired no reputation for the prevention of tubercular
concretions. Cod-liver oil, which is said to influence materially
the earlier stages of blood-development, has latterly been
much vaunted as a contra-scrofulous remedy; its credit, in
many cases, is well-deserved, and its alleged action on the
blood would seem to bring its method of operation nearer to
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the root of the disease; but much in all this is conjectural, and
I dare only speak of it as a matter for continued observation,
whether the drug does really affect the initiative acts of blood-
development, and whether it does really counteract the ten-
dency to tubercular precipitation. Of the iodide of potassium
we know nothing at all; and we have only some very crude
and general analogies to guide us to an impression, that its
action would rather consist in disintegrating and removing
the morbid product, than in hindering its first formation.
Climate, as I have already told you, is a most material
influence for and against the development of tubercle. A de-
gree of scrofulous diathesis, which would tuberculise the
lungs of a patient in England, would leave him quite un-
scathed in Cairo, or at the Cape; and, conversely, & minor
degree of the diathesis, which would be harmless in a tropieal
climate, would determine the development of phthisis, if its
subject should be made an inmate of our colder atmosphere.
I cannot refrain from connecting these notorious facts with
that which I have already told you, as to the anti-tubercular
power of an inereased venosity of the blood. The first and
most essential change, wrought by the transference of an
animal from England to India, is in the respiratory function,
and, consequently, in the oxidation of the blood. Where
the thermometer stands at 90°, the quantity of respiration
(owing to rarefaction of the air) must be very much less
than where the thermometer stands at 45°; the blood will,
consequently, be in a condition of relative venosity, and the
disposition to tubercular precipitation will be pro tanto
diminished. This, I have mo doubt, is the manner in
which transference to a warmer climate acts beneficially
in the prevention of tubercular disease. More than this,—
where the deposits already exist, or where the ulterior
destructive changes have commenced in them, a warm and
equal atmosphere can exert a palliative tendency, in diminish-
ing the liability to those catarrhal complications which are so
frequent in our precarious climate. Do not believe, in regard
of your scrofulous patients, that climate will prevent the
softening of tubercular masses which already exist, or that
it will ensure the cicatrisation of cavities already formed, or






190

LECTURE X.

Nervous Symploms. Generalisation of normal nervous pheno-
mend, and of their respective relations to anatomical divisions
of the mnervous system. Physical morbid phenomena; (1)
Anesthesia, (2) Subjective sensations, (3) Paralysis, (4) In-
voluntary movements. Mental morbid phenomena. Causes
of abnormal evcitement or depression in central organs;
humoral, sympathetic. Sympathies; (1) eo-ordinate; homo-
geneous or augmentaiive; heterogencous or reflex; (2) ascensive
and descensive, Therapeutical control over nervous centres;
cold ; belladonna; strychnine; tobacco; chloroform; opium.

GevrLeMEN,—In to-day’s lecture I wish to consider with you
s0 much of the pathology of the nervous system as relates to
the analysis and interpretation of symptoms arising in that
system. In order to investigate such symptoms with success,
you must be well informed in those great physiological re-
sults which have been increasing yearly, by the labours of all
the chief anatomists of Europe, since the publication of Bell’s
discovery. For a complete summary, and a very just appre-
ciation of those labours, I cannot do better than refer you to
the articles published in the Cyclopsedia of Anatomy, by Dr.
Todd, who has himself likewise contributed largely to the
elucidation of this difficult subject, and especially to the
various clinical applications of nervous physiology.

In a few paragraphs I may give you those generalisations,
on which hitherto we chiefly rely for our analysis of nervous
symptoms.

We recognise the nervous system as the sole seat of all
organic changes immediately relative to the consciousness of
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the individual—relative (that is) to his several acts or atti-
tudes of sensation or effort, of appetite, sentiment or passion,
of judgment, imagination or will. We recognise it likewise,
as the sole seat of all those intermediatory influences (inde-
pendent of consciousness) which, in the living body, regulate
the actions of contractile tissue, according to impressions
primarily made on other tissues; as for instance, when the
iris (without our knowledge or wish) modifies its pupillary
opening in consequence of a certain impression made on the
skin, the cornea, or the retina.

Anatomically, we discriminate the constituents of the ner-
vous system, as grey nerve-matter, and white nerve-matter;
the latter essentially consisting of fubular elements; the former
of vesicular elements; the latter essentially constituting nerve-
cords, the former essentially distinguishing the nerve-centres or
ganglia.

Physiologically, we recognise that aggregations of grey
nerve-matter are the true and specific centres of nervous
function; that fo them converge the results of exterior im-
pression; that from them emanate the immediate influences
which determine motion ; that they are ferminal in respect
of impression; dynamical and originative in respect of motion.
We recognise that the nerve-cords are mere channels of com-
municalion; intermediatory either between the nerve-centre
and some impressible surface which affects it; or between the
nerve-centre and some contractile tissue which it affects; or
commissural between it and co-ordinate nerve-centres; or
between it and super-ordinate and sub-ordinate nerve-centres.

For in every developed nervous system we observe a grada-
tion in the centres of function, according to the extent of their
influence. First, there is the supreme dynamical centre, which
is susceptible of changes immediately and necessarily asso-
ciated with the consciousness of the individual, and which more
or less directly influences all other centres; this probably
comprehends only the convolutionary surface of the cerebrum.
Next, in at least two gradations, come the subordinate cerebro-
spinal centres, which are only mediately associated with con-
sciousness: (1) a lower grade of centres, including the special

centres of individual parts, whether the material of those
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centres be discrete (as on sensitive nerves and in the sympa-
thetic system) or be massed into continuous columns (as in
the interior of the spinal cord); (2) a higher grade (including
the grey matter of the cerebellum, of the optic thalami, and
of the corpora striata) which are the centres apparently of
aggregative action, standing in a first degree of subordination
to the centre of consciousness, and serving intermediately to
collect the impressions and regulate the phenomena of those
several special centres which are subordinate to them,

The lowest nerve-centre has for its simple function to re-
ceive the notice of impressions, and to re-act on that notice.
As the stage and mechanism of its operation, the following
anatomical arrangements are necessary: a surface which may
receive exterior impresstons; an organ which may contract on
stimulation; an aferent nerve which may convey to the centre
the exterior impression; an efferent nerve which may convey
from the centre to the contractile organ, that specific sti-
mulus on which it is the latter’s function to contract.

To this apparatus the whole phenomena of the nerve-centre
may restrict themselves: the exterior impression, conveyed to
the centre and stimulating it, may excite re-action, which
reflects itself to the contractile tissue, evineing itself there in
the result of motion; and thus the effect may terminate.

In the human subject (to which for obvious reasons I con-
fine myself) it is only among parts supplied exclusively or
chiefly by the sympathetic system that the subordinate centres
habitually and normally act in independence of higher centres:
the contractions of the heart and arteries, of the stomach and
intestines, of the bronchial and Fallopian tubes, neither require
that a sensation should precede, or an effort of will determine
them; nor are they determinable by any voluntary effort. We
shall presently see that this capacity for independent acts,
which normally belongs as a habit only to the nerve-centres of
vegetative life, exists as a latent function in the subordinate
cerebro-spinal centres likewise, and is apt to show itself in
them (in the form of charaecteristic reflex phenomena) chiefly
when the influence of the higher centres is withdrawn.

In health, however, while the several segments of the ner-
vous system fulfil their appointed functions, an impression
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made on any surface innervated by the cerebro-spinal axis
commonly excites no reaction from those subordinate centres
which lie between the impressed surface and the centre of
consciousness; it is only on the latter—the supreme centre—
that its effect is produced; and there it is recognised as a sen-
sation. Similarly, the movements which arise in any contrac-
tile textures under cerebro-spinal influence, do not commonly
depend on the unconscious reaction of subordinate centres,
primarily exerted; but depend on the energy of the highest
centre, transmitted to the muscles through those subordinate
centres, in the form of a volition.

The only partial exception to that rule lies in regard of
certain instinctive movements, which (in all the voluntary
muscles, but especially in those of respiration) are apt to occur
for preservative and defensive purposes, without the previous
occurrence of a distinet volition. I call it a partial exception,
because such movements, though they often or usually occur
in an involuntary or semi-voluntary form, are yet within the
distinet cognizance of the individual, are matters of sensation
to him, and are controllable by his will. Of such movements
you have familiar examples in the instantaneous retraction of
a hand or foot that has unexpectedly encountered a sharpness
—in the sudden closure of the eyelids as anything darts
before them—in the convulsive cough which follows irritation
of the glottis—and, indeed, in the ordinary actions of inspira-
tion; since we can,at any moment, in our own persons, substi-
tute deliberate voluntary breathing for that semi-conscious,
semi-voluntary process by which we habitually respire. It
seems certain that the dynamical source of these instinetive
actions lies in those accumulations of grey nerve-matter, which
extend on either side, from just above the decussation of the
pyramids to the floor of the lateral ventricle; which have the
ganglionic centres of the higher senses and of respiration
ranged around and blended with them; and which themselves
(as I have said) may be considered as aggregative centres of
sensible impression and motional reaction—habitually subject
to the higher control of the centre of consciousness, but
capable under certain circumstances of determining and
maintaining definite antomatic movements without the inter-

8§
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vention and authority of that higher centre. These cerebral
sub-centres of instinetive and emotional aection apparently
include the corpora striata, optic thalami, and those continua-
tions of their grey nerve-matter, which extend into the
medulla oblongata, under the name of fasciculus innominatus,
( faiscean innominé of Cruveilhier). Aecting in the abeyance of
the higher centre, they are capable of exciting the several
subordinate eentres of the cerebro-spinal system to determinate
actions; acting in union with (or rather in subordination to)
the higher centre, they are intermediate to the production of
conscious phenomena—namely, to the inward transit of a sensa-
tion, to the outward transit of a will.

Co-ordinate with these centres in the double relations just
indicated —sub-ordinate (that is to say) to the centre of con-
sciousness,and super-ordinate to the spinal centres, is the third
cerebral sub-centre, the cerebellum; having apparently for its
function to balance and harmonise those various muscular exer-
tions of the entire body, by which, in station, progression, and
athletic efforts, we unconsciously turn to the best account the
mechanical endowments of our frame; a function, which is in-
timately associated with our impressions of direction in space—
with our sense of downward, upward, forward, backward, side-
ward,—and which seems, in its ordinary performance, to occar
as an ever-fluctnating muscular equilibrium, graduated and
proportioned in its several component forces, by distributive
modifications of muscular tone, which are themselves reflex
to impressions conveyed to the sensorium, perhaps through
various channels, but specially and distinetively through the
semicircular eanals of the ear.*

* It was Professor Wheatstone's ingenious conjecture, that the semi-
circular canals—standing always in planes rectangular to each other, and
corresponding, therefore, to the three axes of solidity, would be accurate
acoustic measures of the direction of sound. That they bear a definite
relation to the function of the cerebellum seems a econclusion inseparable
from the experiments of M. Flourens, who found that lesions of the semi-
circular canals produced the same in.cofrdinate movements as arise from
injury of the cerebellum, and that the convalsive efforts of motion which
thus arise with lesion of the semicircular canals, vary according to the
ecanal injared, just as with lesion of the different crura cerebelli :—that un-
controilable forward-motion will have attended the injury of one canal or
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In order to save repetition, and remove ambiguity from my
analysis of an intricate subject, let me tell you here the sense
in which I shall employ certain words in the course of this
lecture, and in which I would advise you to employ them. By
% primary centre,” or ¥ centre of consciousness,” or any equi-
valent phrase, I mean the grey nerve-matter of the convolu-
tions of the cerebrum. DBy “secondary centres,” or * centres
of aggregation,” I mean the cerebellum, the optic thalami, the
corpora striata: the second and third of these I may occa-
sionally call * cerebral sub-centres;” and as it is in the highest
degree probable, though perhaps not yet quite susceptible of
logical demonstration, that the optic thalamus is the aggrega-
tive centre of sensation, and the corpus striatum of voluntary
motion, so I shall speak of them as the centres of these func-
tions respectively, without, in each case, qualifying the phrase
with some adverb of uncertainty, Remember, however, that
though there is no doubt as to their joint functions as aggre-
gative centres of sense and motion, their separate share in
respect of these functions is not yet irrefragably demonstrated.
In speaking of these sub-centres, too, I include under their
name the grey nerve-matter which prolongs them backwardsas
far as the medulla oblongata, By “tertiary centres” I should
imply the special cerebro-spinal centres of individual parts:
namely (1) the grey nerve-matter of the spinal cord (which
consists of innumerable special centres massed together in
vertieal columns); (2) the ganglia of sensitive nerves, which are
discrete; and (3) those centres of special senses and special
movements, which exist about the mesencephalon, and which
(for convenience of package, and perhaps for readier inter-
course) are grouped closely about the aggregative centres, and

one crus ; uncontrollable motion backward will have attended the injury of
a different canal or a different crus ; uncontrollable motion of rotation will
have attended the injury of a third canal or a third erus. From these very
important experiments, it would be difficult to deduce any other inference
than that conveyed in the text, that the semicircolar eanals fornish re-
cipient surfaces for impressions of direction in space, and that these im-
pressions excite the cerebellum to the production of reflex phenomena,
which are normally confined to the maintenance of bodily equilibriaom and
the co-ordination of voluntary movement, by means of commensurate
gradations of mascular tone,
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blended with their surface; so that while there is every physi-
ological evidence of their distinetness, we are not able to effect
an anatomical separation between them; such, for instance,
is the relation of the visual centres (corpora geniculata and
quadrigemina) to the thalamus, misnamed opficus. By
“ quaternary centres” I mean those of the so-called sympa-
thetic system of nerves; and as I shall often have occasion to
use the words sympathy and sympathetic in relation to the
sense of * concurrent function,” it will save obseurity if I avoid
applying the same words to the nerve-apparatus of organic
life, and I shall therefore speak of that apparatus throughout
as the “ganglionic” nervous system. By “sensation” and
“will” I uniformly imply consciousness of some objective
change, or of some subjective effort: by ®impression” and
“ motional reaction,” I imply the analogous incidence of objec-
tive change, or effluence of motional stimulus, without any
affection of the consciousness. DBy * receptivity” I mean that
function of a nervous centre by which it receives and is sus-
ceptible of impressions. By “ reactivity” I mean that function
of a nervous centre by which it tends to excite the phenomena
of muscular contraction. By *peripheral surface,” in rela-
tion to sensitive nerves, I mean that tegumentary or other
surface on which exterior impressions first impinge—a surface
occupied by the elementary distribution of the nerve.

It will be obvious to you from what I have already said,
that, in the simplest apparatus of innervation associated with
the organs of consciousness, there lies the possibility of disease
under either of the following forms: viz., (1) a distal impres-
sion may fail to produce its proportionate central sensation;
(2) a central sensation may exist without a proportionate distal
impression having been made; (3) a central volition (or the
stimulation equivalent to it) may fail to excite its proportionate
muscular contraction; (4) muscular contraction may exist in
parts normally under the influence of the will, without the
previous occurrence of a volition, or of any equivalent stimulus,

(1) Anesthesia is the name given to the first form of dis-
ease—that in which the patient remains without cognizance
of impressions made on a surface normally sentient. It is not
only in respect of the cutaneous surface and the function of

. R -
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touch, that this may oecur. The same condition may affect
other organs of sense: the visual apparatus, giving amaurosis
as its result; the auditory, causing deafness; the olfactory and
gustatory, producing interruption of their functions. Such
disease may depend on a variety of causes. The peripheral
surface originally impressed may be incapable of its function,
by reason of some disorganizing process which has invaded its
nervous expansion, or by reason of inflammatory products
which are pressing there. Such are the cases of amaurosis
which arise in over-use of the eye, with congestion of the
chorioid, and slow disorganisation of the retina; or cases of
deafness, in which the vestibular expansion of the portio mollis
has been destroyed; or cases in which loss of smell has arisen
from the progress of ulceration or inflammatory thickening in
the upper passages of the nose; and, in considering such in-
stances, be careful to distinguish them from others, where the
sentient surface is uninjured, and where the interference with
its function is indirect and exterior; such, for example, as
where blindness depends on opacity or malformation of the
optical media—on cataract or leucoma, on too great or too
little convexity of cornea, and the like; or where deafness
depends on obstruction of the auditory passages, or other dis-
ease in parts which are preliminary to the true acoustic appa-
ratus. Cases of the latter sort obviously do not belong to the
class of mervous affections, any more than that comparative
insensibility of the cutaneous surface which may be caused by
horny thickening of the epidermis: the nervous expansion is
healthy, but is rendered inaccessible to moderate impressions.
Disease in the conveclive apparatus and in the tertiary nervous
centres may interfere with the transmission of impressions,
dnd constitute the cause of aniesthesia; as we see where some
special nerve has been cut asunder by accident or intention,
or has been disorganised by disease, or has undergone com-
pression by a tumour; or where disease or injury of the spinal
cord interrupts the continuity of impressions from the circum-
ference of the nervous system to the centre of consciousness.
It is in one or other of these ways, that local ansesthesia of the
cutaneous and mucous surfaces commonly arises, and some-
times the failure of the higher senses: we have illustrations of
8 2
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this, when disease in the trunk of the fifth nerve, or in its
Casserian ganglion causes semi-facial insensibility, and partial
loss of taste; when encephaloid growths in the optic nerve, or
irregular osseous tumours about the foramina of the sphenoid
bone, cause blindness; when softening of the spinal cord, or
pressure on it by the deformity of vertebral disease or injury,
leave the lower limbs and the bladder insensible to contact.
Disease in the cerebral sub-centre of sensation (the optie tha-
lamus and the grey nerve-matter adjoining it) is the common
cause of hemiplegic ansesthesia; more common by far, and of
more direct operation, than disease in the convoluted surface
of the hemispheres, which we recognise as the centre of con-
sciousness. Apoplectic clots, chronic inflammation, atrophic
softening, especially the first two, are the anatomical con-
ditions which are most commonly associated with this symp-
tom; and as these aggregative centres of function represent
the sensations of the side of the body opposite to their own,
we find that the hemiplegic anmsthesia which their disease
induces, is on the side opposite to the lesion.

(2.) The consciousness of a sensation without the precur-
rence of a distal impression, constituting a phenomenon of
so-called subjective sensation, may occur as a symptom of nerve-
disease, under influences inferior in activity, though similar in
kind, to those which produce ansmsthesia. Sensations arising
in disease of the peripheral surface cannot, strictly speaking,
be considered subjective phenomena; seeing that, in such
instances, an impression equivalent to the sensation is really
produced at the distal extremity of the nerve. Flashes of
light conveyed to the patient’s consciousness by the irritation
of a congested chorioid telling on the retina; musce volitantes
produced by minute particles floating in the transparent fluid
media of the eye; buzzing in the ear from over-vascularity of
the mucous membrane of the tympanum; these are evidently
not subjective phenomena, becanse (though their immediate
causes do certainly lie within the body) they depend in each
case on distinct objeective changes, affecting the distal extre-
mity of the nerve, and producing sensation only equivalent to
those changes. True subjective sensations arise in disorders
of the convective apparatus of innervation,and in disorders of
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the subordinate centres; depending for their production on
this law—that incident nerve-tubules are incapable of convey-
ing to the centre of consciousness any other presentation than
that of the surface whence they originate; so that, whether
they be normally affected in the peripheral surface where they
rise, or abnormally in any intermediate part of their course; or
whether their special centres be affected, or the cerebral sub-
centre of aggregation to which they finally tend; in any case,
the subject can become conscious only of such sensations
as would be produced by impressions at the distant peripheral
surface where the nerve-tubules arise. Thus it is, that in
hitting the ulnar nerve at the elbow, we have the sensation
of an injury to the inner fingers; thus, that pressure on the
sciatic nerve at the buttock produces a sensation of * pins and-
needles” in the foot; thus, that the inflamed nerve of a stump
conveys to the patient’s mind so distinet a sensation of the
amputated extremity, that he can hardly dissuade himself from
the conviction that he still has fingers or toes there, paining
him. Affections of the subordinate nervous centres act simi-
larly: a tumour of the spinal dura mater pressing slightly on
the cord, or idiopathic softening of this organ (before either
disease has advanced sufficiently to cause paraplegic anms-
thesia) will produce subjective sensation, imitative of impres-
sions made at the feet and legs: a tumour of the Casserian
ganglion will produce sensations which the patient confidently
refers to the nervous expansion on his face. Itis in these
diseases of sub-ordinate centres—chiefly of tertiary centres—
that neuralgia so commonly arises; for by this term, when it
is properly used, we denote the subjective experience of pain
in a part where there is no equivalent objective disease; and
in most of such cases the disease is not in nerve-tubules, but
amid the grey nerve-matter of the secondary or tertiary centre,
Partial disease in the optic thalamus, no less than disease of
the Casserian ganglion, may cause to the patient’s conscious-
ness the impression of agonizing pain in the several cutaneous
branches of the fifth nerve: no less than disease of the spinal
cord, it may vriginate impressions of formication, of pins and
needles, and the like, in the extremities—differing, however,
Jfrom the spinal disease in producing its symptoms hemiple-
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gically instead of paraplegically; and, no less than disease of
the optic nerve or corpus geniculatum, it may cause sensations
referable to the eye, sparks, and blazes of light, &e.

In all these various cases, the subjective sensation will be
the characteristic one of that nervous expansion to which the
impression is referred; if the affected nerve or centre be one of
cutaneous innervation, the patient’s feeling will be of some
variation in exterior contact or temperature; if the nerve or
centre of vision be affected, the result on his consciousness
will be that of luminous objects, flashing, blazing, or sparkling
before him; if the nerve or centre of hearing be disordered,
the abnormal sensation will be one of sound, grating, rumbling,
creaking, or crashing beside himn; if the gustatory nerve or
centre be affected, the subjective impression is (or has been
where I have witnessed the symptom) relative only to the
tactile function of the tongue: the patient has a constant un-
easiness (equivalent to formication in the skin) which suggests
to him that his mouth is full of hairs or grit.

Subjective sensation, either in the severest form of neu-
ralgia, or in some slighter manifestation, may exist without
any discoverable organic disease; and it is practically of great
importance, as a point conducing to accurate diagnosis, to
notice whether the neuralgic affection be, or be not, accom-
panied by ansesthesia. Attention to this point will often
enable us to give confident prognosis as to the issue of a par-
ticular case, by determining whether the symptoms are such
as to imply destructive disease in the nervous apparatus of
the part. Neuralgia of long duration can hardly exist sepa-
rately from angmsthesia, as a result of such disease; and if we
find it continued for a long period in this simple form, we may
pretty confidently predict its non-dependence on permanent
organic lesion,

(3.) Of muscular paralysis—the third symptom in our list—
you probably know many illustrations. When a muscular
nerve has been cut or compressed, or when some similar dis-
organising influence has operated on the nervous centres of
motion, the latter become incapable of originating, the former
of conveying, the efficient stimulus of muscular contraction;
the muscles remain unaffected by the will and by other
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circumstances which would naturally determine their action.
You may see the iris reduced to this condition from disease of
the third nerve; so that, although light enter the eye largely,
and be felt acutely by the patient, the pupil remains uncon-
tracted in size. You may see a similar state of things in half
the face, when some swelling about the parotid gland has
compressed the portio dura after its exit from the skull, and
has rendered it incapable of conveying to the muscles any
stimulation, voluntary or reflex, arising in their special nervous
centre. You observe the same symptom affecting the lower
half of the body, when a fracture of the spine, or its chronic
curvature, or primary disease in the spinal marrow, has cut
off the lower part of its axis of tertiary centres from the in-
fluence of the brain. And you are familiar with the same
paralytic condition, as it affects one vertical half of the body,
in consequence of disease directly or indirectly operating on
the corpus striatum. I may take this opportunity of men-
tioning to you, that hemiplegia and paraplegia are seldom
exclusively confined either to sensation or to motion; it is
chiefly the more partial nerve-diseases, involving some sepa-
rate nerve-cord, which thus restrict themselves; for although
in the tertiary spinal centres a certain quantity of grey nerve-
matter corresponds undoubtedly to motion, and a certain other
quantity to sensation, and although similarly in the brain the
thalamus opticus and the corpus striatum appear equally
distinet in their aggregative functions, yet in both cases (and
especially in the spinal cord) the proximity of these sen-
sitive and motional organs to one another is such that the
structure of one can rarely be much affected without disturbing
the funection of its neighbour.*

(4.) Contraction in voluntary muscles, excited without the
influence of volition, sometimes occurs partially in a single

® [ do not wish to imply, in these or other phrases of my lecture, that 1
consider the spinal cord in any respect & central organ of impression.
Unquestionably it contains the tertiary centres of mofion, as well as the
tubunles by which these centres are maintained in dependence on their
super-ordinate centres of aggregation within the craninm ; but, as respects
impression, it is far from improbable that the ganglia of the posterior roots
may be the only tertiary centres of this function, and that the cord itself
may contain no grey nerve-matter subservient to sensation, but merely
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muscle, or set of muscles; sometimes is more or less universal,
and constitutes the character of so-called convulsive diseases.
Oceasionally, but rarely, you may see involuntary muscular
contraction, arising in some disease or injury of the convective
apparatus: the cramps of the lower extremities which arise
during pregnancy are of this nature. And sometimes one
observes permanent contraction of a muscle associated with
injury of the nerve-cord supplying it: I have seen the flexor
muscles of the inner fingers thus contracted, after laceration
of the ulnar nerve at the elbow. Partial organic disease of
the spinal cord, and pressure on it by tumours, or by displaced
bone, are very common causes of muscular cramps in the parts
below the seat of lesion, Sometimes, too, there will be hemi-
plegic rigidity of musecle, occasioned in the same manner as
hemiplegic paralysis, by apoplexy, inflammation, or atrophy
in the opposite corpus striatum. The muscular cramps which
precede a paroxysm of gout probably indicate an irritation of
the spinal centres by vitiated blood. DBut the most exten-
sive development of involuntary muscular contraction occurs
usually without the pretext of demonstrable organic disease,
and arises in mere functional excitement of the motional centres
of the nervous system. Buch are the irregular twitching and
jerking movements of chorea, the sustained rigidity and re-
current spasms of tetanus, and the struggling paroxysm of
epilepsy. With respect to the portions of the nervous system
primarily affected in these disorders, it is difficult to speak
with certainty, because of their merely functional nature; but
the following appear probable conclusions:—(1.) That tefanus
belongs essentially to the tertiary centres of the spinal cord
and medulla oblongata, not including (so far as one can isolate
their respective functions) the aggregative centre of motion
(the corpus striatum) and certainly not the centre of con-

tabular nerve-matter commissural between those extra spinal ganglia and
between them and the thalami opticl. Pending the uncertainty, one may
include the ganglia of the posterior roots under the head of spinal cenfres,
and eonsider them as co-ordinate with those tertiary centres of motion
which form the bulk of the grey nerve-matter within the eord. Throughout
this lecture, wherever [ speak of the spinal system or spinal axis, generally,
I include these discrete ganglia just as though they formed part of its sub-
stance,
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sciousness. (2.) Chorea certainly is not an affection of the
spinal centres primarily; as is shown, in part, by the frequency
with which it is hemiplegic; in part by its frequent origination
from mental causes, which operate on the primary centre; in
part, by the quiet given to its characteristic movements under
the influence of sleep, when the function of the higher centres
is in abeyance, and when physiology teaches us that the
special functions of the tertiary centres would be rather
exalted than depressed. That it is not disorder of the convo-
luted surface seems likewise certain, from the non-affection of
consciousness, even in the severest cases of the complaint;
that it is an affection of a secondary centre, seems little less
than certain; namely, either of the aggregative centre of mo-
tion (corpus striatum) or of the organ which co-ordinates the
voluntary movements (cerebellum); in the present state of
our knowledge, it would be rash to offer an opinion as to
which of these sub-centres is the primary seat of the disease;
but—that the motional centres of the spinal cord are affected
only secondarily, by means of their super-ordinate centre,
seems the natural explanation of the symptoms. (3.) In
the paroxysm of epilepsy, there is more complication;
the symptoms clearly imply that more than a single
centre is involved—at least, in the perfect fit; on the one
hand, consciousness is arrested, which implies an affection
of the convoluted surface of the ecerebrum; on the other
hand, general clonic convulsions oceur, which imply the
excitement of some aggregative centre of motion; but here
(as with chorea) it seems impossible at present to pronounce
whether the cerebellum plays the important part in produc-
ing these convulsive movements, or whether they depend on
excitement of the corpus striatum. The affection of the
primary centre appears the essential thing in epilepsy, for the
failure of consciousness is characteristic, and may exist (in
the form which the French call pefit mal) without involving
the occurrence of convulsions; while the latter never exist
without the former. The intellectual changes which precede,
accompany, or follow the progress of the discase, its concur-
rence with insanity, and its tendency to dementia, further
mark the convoluted surface of the hemispheres as the
primary seat of the morbid process.
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Such are the primary symptoms, which the organs of inner-
vation are liable to furnish; namely, — pain; insensibility ;
paralysis; convulsion. And, before leaving the subject,
I may briefly remark to you, that it is not only in respect of
bodily phenomena that you may thus analyse symptoms
derived from the nervous system. The changes relative to
consciousness — the changes in the mental phenomena, are
similarly reducible to method. The type of mental function
in the nervous system is like that of physical function; intel-
lectual perception and moral will representing, in this higher
sphere of operation, those functions of receptivity and re-
action, which we have observed in the lowest nervous centre,
under the respectively analogous forms of incident impression,
and reflected motional excitement. In the centre of conscious-
ness (the hemispherical surfaces of the cerebrum) morbid
changes may arise strictly analogous to those we have con-
sidered in the subordinate centres; there may exist an
ansesthetic condition of the mental receptivity, or an un-
reactive state of will, so that no cognisance is taken of the
several sensations which are aggregated in the cerebral sub-
centres; and no other movements are performed than those
instinctive ones which are irrespective of consciousness. Such
a state it is which we witness in the extremity of idietcy or
cretinism. Or there may exist a hyper-ssthetic condition, in
which the patient’s consciousness is embarrassed by false pre-
sentations, illusions, phantasms, dreams; a condition in which
he is haunted by spectra analogous to those visual and auditory
sensations which arise in connexion with disease in the optic
or acoustic nerve; a condition in which the centre of con-
sciousness, abnormally excited, forges subjectively all manner
of images of incident and circumstance, with a self-assurance
of their objective reality, just like that which a neuralgic
patient entertains as to the outwardness of his central® pain:
this form of insanity is well illustrated in the access of deli-

* This state of mind is well depicted in Byron's Dream:

' She was become
The queen of a fantastic realm; her thonghts
Were combinations of disjointed things ;

And forms, impalpable and unperceived

Of others® sight, familiar were to hers. "
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rium tremens, and in the healthy brain may be partially
imitated by the action of opium. Or there may exist a condi-
dion of exaggerated impulse, in which (either with or with-
out, but usually with, this excitement of the mental recep-
tivity) there arise uncontrollable eaprices of will, ocbhjectless
endeavours and exertions ; varying from the transient intoxi-
cation produced by laughing-gas to the permanent forms of
the so-called moral insanity; and constituting as extreme a
distortion of the patient’s normal spontaneity, as tetanus or
epileptic convulsion constitute of his voluntary muscular
contractions. But on these subjects it is impossible for me to
dwell further than to remind you, that delirium and coma
are our daily illustrations of these two-fold aberrations; the
former representing the excitement, the latter the oppression,
of the centre of consciousness; and that in watching these
attentively, you will have many opportunities of learning the
relations which subsist in disease between the receptive and
the re-active functions of the mind; and between these con-
joint functions of consciousness, and those subordinate fune-
tions of physical life, to which I have more particularly con-
fined your attention.

From a consideration of the above symptoms, you will
observe that they resolve themselves, pathologically, into two
heads: (1) there may be interference with nervous connexion,
due to an affection of the white nerve-matter, and usually de-
pendent on some mechanical lesion of a nerve-cord or of the
spinal marrow; or (2) there may be cenfral disease, manifested
either in depression or in excitement of the function of the
affected centre.

The first class of causes does not at present require further
mention from me; but it is important that you should care-
fully consider the circumstances under which nervous centres
become liable to excitement or depression.

I. Where exaltation of function is evinced by the cerebro-
spinal centres, as a primary nervous phenomenon, or where
any primary variation tends to transientness and periodical
recurrence, it may be inferred, with high probability, that

T
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the origin of such disorder consists in some influence of
which the blood is the vehicle — that the nervous symptom
is one of humoral causation. The delirium and coma
which arise from aleohol or opium, and the spinal excite-
ment which is caused by strychnine, are illustrations of the
operation of contaminated blood on the nervous centres.
Central neuralgia arises with the utmost frequency in
anzemiated and debilitated persons. Often, again, we observe
it, and other forms of subjective sensation, arising in patients
either notoriously the subjects of gout, or in whom we have
every reason to suspect the latency of that diathesis. Chorea
confines its attack to individuals in whom the blood-develop-
ment is obviously defective: it is so commonly associated with
disordered intestinal excretions, that purgatives have acquired
a celebrity in its treatment; and it unguestionably has some
close affinity with that condition of system which leads to the
occurrence of rheumatic fever. Epilepsy has a peculiar dis-
position to occur in persons whose secretion of urine is mate-
rially deranged, and its tendeney to periodical occurrence is
one which strongly suggests its dependence on specific mate-
rials accumulating in the blood. You know how often epi-
lepsy attends the termination of Dright’s disease; and that
phenomena accurately resembling it, have been produced
(under similar circumstances) in the lower animals, whose
kidneys have been experimentally removed. Epileptic fits
are apt to be severe in proportion to the intervals between
them, which is a further confirmation of the same view; and
sometimes the paroxysm will be deferred to a period when
the morbid influence has gathered to such intensity, that when
at length the requisite momentum is given to the fit, its severity
is so great that the patient perishes in its access. My friend
Dr. Todd (in his admirable Lumleian Lectures,® to which I
am indebted for much valuable information on the subjects we
are now considering) suggests very plausibly, that thé cases of
sudden death from so-called congestive apoplery are really of
an epileptic nature, arising in the manner here intimated; and

* On Convalsions, Delirium, and Coma; published in the Medical
Gazette for 1840 & 1850.
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he proposes for such attacks, with great propriety, the name of
* gpileptic coma.”

Of persistent functional disorders of the nervous system, it
appears that a large majority arise in conditions of defective
or disordered nutrition, affecting the secondary and tertiary
centres—conditions which are primarily unattended by struc-
tural lesion, but which, under injudicious treatment, readily
advance to that atrophic state which we know as white soften-
ing of the nervous substance. It is matter of daily observa-
tion, how readily and uniformly these diseases give way to
general tonic treatment, and especially to that medicine
which favours the progressive development of the blood,
namely, iron,

As regards the affinity between chorea and rheumatic fever,
it does not by any means appear to me that the humoral dis-
order is identical for the two diseases, since they are never
co-incident in their occurrence; but it seems, rather, that the
material which collects in the blood prior to the attack of
rheumatic fever, and which, by its explosive decomposition,
subsequently evolves the immense evacuations of this disease,
may, while accumulating within the circulation in its original
form, become capable of producing that irritation of the ner-
vous centres which is characteristic of chorea.

II. In other, and very important instances, the phenomena
of nervous excitement or depression arise in a secondary, and
so-called sympathetic manner, which is quite peculiar to the
nervous system, and is essentially unattended by structural
disease;—namely, by the propagation of functional change,
perhaps in an exaggerated form, either from one nerve-cord
to another by the intermedium of a nervous centre, or from
one centre to another by continuity of nervous substance.

It is extremely important for your understanding of nervous
symptoms, that you should know the forms in which nervous
sympathy is apt to show itself.*

* An admirable analysis of nervous sympathies is furnished by P rofesso
Henle in his recently published Handbuch der rationelien Pathologie. His
earlier exposition of the same subject was given in a separate volume of
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Some of the best instances of such sympathy are afforded in
the movements of the iris. Why should the pupil become
smaller, by contraction of the iris, whenever the internal
rectus muscle turns the eye inward? or when light falls on the
retina? or when the cornea and conjunctiva are irritated?
why should it at once become larger when the opposite eye is
covered with the hand? or when belladonna is applied over
the tegumentary distribution of the fifth nerve?

In analysing sympathetic phenomena furnished by the
cerebro-spinal system, you will find it convenient to consider
them, first as they occur between eo-ordinate centres (co-ordi-
nate sympuathies); next as they occur between sub-ordinate
and super-ordinate centres (ascensive or descensive sympathies);
and in each instance to distinguish whether the sympathy
consists in an increase of the original sensation, or original
motion, as the case may be, (augmentative sympathies), or
consists in a translation or reflexion of that original influence,
so that motion is generated by an incident impression, or
sensation arises dependently on the excitement of motion

(reflex sympathies).

I. Co-ordinate sympathies would be such as exist between
the cerebral sub-centres, or between those several tertiary
centres which are massed together in the spinal cord, or
are ranged about it. When the pain of a whitlow (which
first of all was confined to the immediate vicinity of
the nail, where alone the inflammation exists) presently
includes the finger, then affects the whole hand, then the
forearm, and finally gives uneasiness to the whole extremity
as high as the shoulder, the only rational explanation of
this diffused pain is—that the tertiary nervous centre corre-
sponding to the inflamed spot, being vehemently irritated,

Essays, (Pathologische Untersuchungen ; Berlin, 1840,) and was digested for
the English reader in Dr. Forbes's Quarterly Review. Dr. Marshall Hall’s
well-known investigations, and those of Magendie, Mayo, Brachet, Mueller,
Grainger, Valentin, Bidder and Volkmann, Stilling, Henle, Koelliker,
Budge, Wagner, and Weber, have contributed in various proportions to
swell the mass of material, which Henle and Stilling especially have
endeavoured to systematise.
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propagates its excitement to the co-ordinate centres of im-
pression nearest adjoining it, causes to the patient’s conscious-
ness whatever impressions of pain these adjoining centres can
originate, and thus produces the subjective spectrum of a more
extensive disease than really exists. In this case the diffusion
of excitement is confined to centres of the same degree, and
is homogeneous in its nature—the original pain producing fur-
ther pain; and the seat of this excitement is apparently the
grey nerve-matter of the spinal system — only in its sensitive
portion, and only on that side of the body where the original
irritant prevails. Recently I visited a gentleman who was
suffering severely with what is called muscular rheumatism in
a very small portion of the deltoid; there was intense tender-
derness in a space not larger than a crown; every attempt at
voluntary exertion of the muscle was accompanied by-extreme
pain; and at the moment of its chief severity this discomfort
did not confine itself to the affected muscle, but extended
through the whole extremity from the scapula to the hand,
and diffused itself so extensively that, even up to the neck and
down to the leg of the same side of the body, a dull heavy pain
was simultaneously experienced. This is another illustration,
just like the last, of augmeniative sympathy of sensation arising
in the propagation of excitement unilaferaily among homo-
geneous and co-ordinate nerve-centres. The pain referred to
the knee in cases of disease in the hip-joint; the semifacial,
semicranial, and at last semicervical pains, which often deve-
lop themselves out of a simple toothache, are similar illustra-
tions of nervous sympathy in co-ordinate centres. The pains
produced in the right shoulder by inflammation of the liver,
in the left shoulder by disease of the heart, and in the penis
by calculus of the bladder, are doubtful illustrations of the
same thing, because of the mixture of ganglionic influence in
the innervation of these organs. Sometimes we can trace the
vertical propagation of excitement along the sensitive axis of
grey nerve-matter chiefly by means of reflex phenomena to
which it gives rise. If our nerve-centres of vision are strongly
stimulated by a dazzling glare of sunshine, their excitement
diffuses itself to the adjoining centre of common sensibility
where the fifth nerve implants itself, produces a subjective
T 2
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sensation of tickling in the nose, and deceives Nature into the
unnecessary effort of a fit of sneezing.

Sometimes excitement diffuses itself in a manner essentially
similar to this, but with one trifling difference: instead of pro-
pagating itself vertically in the cerebro-spinal axis, so as to
involve an unilateral plurality of centres, it does so trans-
versely; affecting the correspondent grey nerve-matter on the
opposite side of the median plane, and giving rise to a sub-
jective sensation of disease symmetrical with that which really
exists. Ollivier gives the case of a patient in whom a wound
of the spinal cord in the cervical region had rendered the left
leg, and the corresponding half of the trunk below this injury,
almost entirely insensible to contact: but when the integu-
ment of this left leg was pinched, the patient had a sensation
at the corresponding spot of the opposite and healthy limb;
the local impression had stimulated its special tertiary centre;
this centre (owing to the injury) could not convey its intelli-
gence to the centre of consciousness; but the excitement, dif-
fusing itself transversely by commissural fibres, affected the
adjoining and similar centre of the right side, and produced the
subjective image of contact on that limb. In thesame manner
of transverse diffusion of excitement, it apparently arises that
patients so often refer pain to a tooth exactly opposite to that
which is carious, and which is the real cause of their suffering.
We are also able to trace, in an opposite direction, the ten-
dency of symmetrical nerve-centres to transfer and equalise
their depression as well as their excitement; for (as I have
already mentioned, without explaining it) when you lessen the
stimulation of one retina by covering the eye, the opposite
pupil immediately opens wider, as though the stimulus had
been directly withdrawn from ifs nervous centre: an effect
which really depends on the contra-stimulant influence of
darkness being diffused transversely from one visual nerve-
centre to the other.

Motion, as well as sensation, admits of sympathetic increase
by unilateral and symmetrical spread of excitement among
co-ordinate centres. In various cases of paralysis, where the
spinal centres of motion are unaffected, we can find illustra-
tions of this exactly equivalent to those which I quoted to
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you of sympathetic sensation. According to Stilling, if the
spinal cord (in cats or frogs) be cut on one side as far as the
median plane, so that the lower limb on that side shall derive
no direct influence from the brain, not the less does it follow
exactly the movements of the opposite limb. Magendie has
observed a similar result in dogs; and in hemiplegic patients
it is not unusunal to observe unconscious movements of a para-
lysed limb during the act of some emotional or instinctive
exertion, in which the opposite healthy limb takes part; such,
for instance, as yawning. Obviously, in all these cases, the
phenomenon depends on the fact, that the spinal centres of
the healthy side, deriving excitement from the brain, diffuse
it to their adjoining fellows, so that the movement becomes
symmetrical, as it would have been during health. And
during the respiratory movements of hemiplegic patients, we
can frequently see similar evidence of vertical propagation of
excitement in the motor axis of the cord; an excessive respi-
ratory exertion, coughing, sneezing, and the like, tending to
produce irregular movements in the paralysed extremities;
which (as they are not imitative of similar movements on the
opposite side of the body) cannot be considered the results of
transverse or symmetrical sympathy, but must arise in the
diffusion of excitement, vertically, from the stimulated ter-
tiary centres of respiratory movement. In tetanus, there is
the utmost possible excitement of the motor axis of the spinal
cord on both sides of the body; but as the symptoms of this
disease (where it is traumatic) do not necessarily begin as
muscular contractions in the wounded limb, gradually in-
volving more and more of it, then more and more of its
fellow, then more and more of the trunk, other extremities,
and head;—as I see no traces in its history of this successive
propagation, I apprehend that we have no sufficient reason
for referring its origin simply to the influence of nervous
sympathy.

Thus far, of what I have called homogeneous or augmentative
sympathies among the co-ordinate centres of sense and motion
respectively ; but modifications of excitement in either of
these functions may produce, as I have told you, heferogeneous
or 7efler phenomena. Of subjective sensation, sympathetic
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with motion, there are not many good examples to be found.
There are of course very many instances of pain attending
excessive muscular contraction, or following muscular fatigue;
but in most of these it seems probable that the pain is objec-
tive—it is commonly referred to the disordered muscles, and
seems to have a sufficient cause in their condition, without
any need for supposing that it depends on a continuance of
excitement from their over-active motor centre to some ad-
joining sensitive centre. Henle states (on the authority of
Stromeyer) that after the division of tendons, when the musecle
falls from a state of tension and spasm into one of perfect
repose, it is common to find the skin over it, and sometimes to
a considerable extent in its neighbourhood, become numb and
partially insensible, and continue so till the tendon has re-
united ; when it will gradually recover its normal sensibility,
with some amount of that formication which I have already
mentioned to you as a subjective phenomenon of sensation.
Perhaps the severe pain felt along the spine of the back after
some sudden and violent act of coughing, or after any irre-
gular contraction of the wsophagus; perhaps, too, the well-
known stitch in the side after runming; the tickling in the
throat after long speaking; and cases of increase in facial
neuralgia by muscular exertion,—may be subjective pheno-
mena dependent on the translation of excitement from a
motor to a sensitive centre. A gentleman at present under
my treatment for chronic irritation of the spinal cord (pro-
bably of gouty origin) does not constantly suffer much sensa-
tion of pricking in the integuments of the lower extremity;
but any muscular exertion in the way of walking brings on
this symptom in a very marked degree. Here, obviously, the
primary excitement (associated with muscular exercise) must
have its seat in the anterior columns of the cord; and the
subjective skin-sensation which ensues must depend on diffu-
sion of that excitement to the posterior nerve-centres.

Of the translation of excitement in the opposite direction
of the cerebro-spinal axis—namely, from the posterior to the
anterior centres — giving rise to the phenomena of reflex
motion, we have innumerable illustrations. The ordinary
movements of the iris, in proportion to impressions of light
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on the retina, or of contact on the conjunctiva and skin; the
closure of the glottis when it is irritated by foreign bodies;
the constriction of the bronchi when pungent vapours assail
them; the screwing up of the sphincter when we would pass
an instrument through the anus,—are familiar instances of
this action normally exerted. It is peculiarly in parts that
derive a part or the whole of their nervous supply from the
ganglionic system—in the heart and arteries, and the hollow
viscera of the abdomen—that this form of reflex action habi-
tually prevails, as the simplest possible method of muscular
innervation. When the tertiary centres of the cerebro-spinal
system are withdrawn from the influence of the cerebral
centres, they become capable of displaying this action to a
degree not habitual to them while in their normal state. If
by disease in the human subject, or by experiment in the
lower animals, the spinal marrow be divided from the brain,
or the aggregative centres of the latter organ be destroyed on
one side, or on both, the limbs (which are then morbidly re-
moved from the influence of consciousness and volition)
become liable to reflex movements. Thus, for instance, in a
hemiplegic patient, if you tickle the sole of the foot, though
this impression be quite unfelt by the subject, it excites the
receptive centres of the cord; these propagate the stimulus at
once to the motor column, and involuntary movements imme-
diately arise in the limb.,* Itis apparently as reflex pheno-
mena that the spasms of tetanus arise: the disease consists
(so far as we know) in an excessive functional excitement and
tension of the nerve-centres of motion; their disposition to
react on sensitive impressions is immeasurably greater than in
health; a breath of air throws the unhappy patient into
frightful agonies of convulsion. Dr. Mayer has shown, in
respect of the very similar condition which may be artificially
produced by strychnine, that if, in frogs thus poisoned, the

# The motional excitement thus produced sometimes diffuses itself ex-
tensively in its own column, and with a disproportion to the original im-
pression that seems to show an almost tetanic irritability in that column,
Henle quotes the case of an apoplectic patient, in whom strong sunlight
produced violent and universal muscular spasms: it is rare to see the ter-
tiary centre of vision become the medium of such sympathies,



214 Instances of these Sympathies ;

posterior roots of the spinal nerves be cut partially or en-
tirely, the tetanic condition ceases for so many of the muscles
as are thus relieved from the possibility of reflex excitement.
He can in this way (cutting all the posterior roots) entirely
suspend the phenomena of tetanus; and can then only succeed
in re-exciting their manifestation, by dashing the frog’s whole
body violently against some object, which may give concussion
enough to the spinal cord to simulate the ordinary impressions
of exterior contact.

It is probable that sympathies of this same nature exist
between the co-ordinate sub-centres of the brain, and evince
themselves especially in sudden apoplectic seizures; for though
we have abundant reason to believe that the aggregative
centres of sense and motion are distinct and separate, yet it is
rare for hemiplegia —especially for sudden hemiplegia, to
affect one only of those funetions, leaving the other un-
harmed; and the joint affection of both functions, by a lesion
affecting the centre of either one, would indicate such a sym-
pathy as that in question.

Between the quaternary centres of the ganglionic system
we can often trace the sympathetic diffusion of excitement.
Henle gives a simple illustration of this in respect of the
intestinal canal: the annular constriction of an exposed bowel,
which may be brought about by mechanieal irritation, confines
itself to the immediate vicinity of the irritated spot, if the
bowel be detached from the mesentery; but diffuses itself
along the intestine, in the form of peristaltic movements (by
reaction from co-ordinate nervous centres) if the natural con-
nexions of the part be un-severed. Though vomiting be not
an act simply of the stomach, yet its ready occurrence during
the passage of renal calculi, and under various other condi-
tions of irritation or injury in the genito-urinary apparatus,
points to sympathetic relations between the special ganglia of
the stomach and those of the latter organs, The extraordinary
variations in the action of the heart, under the operation of
gastric causes—the palpitations and intermissions of pulse
which a little flatus at the cardia will produce—and the seda-
tive influence exerted over the circulation by the sudden im-
pression of cold on the stomach,—are illustrations of similar



T

TR

A scensive and Descensive Sympathies ; 215

sympathies diffused from the abdominal to the thoracic centres
of the ganglionic system.

II. Of sympathies between super-ordinate and sub-ordinate
nervous centres (ascensive or descensive sympathies) the chief
instances relate to the mutual influences of the ganglionic and
cerebro-spinal systems; but still there are some examples
which are confined to the latter exclusively.

The insensibility—usually transient—which attends any
considerable injury to the cerebral sub-centres (though they
are not in any immediate sense the organs of consciousness)
must be considered an illustration of ascensive sympathy
operating, from these sub-centres (thalamus opticus and corpus
striatum) on the higher centres of the hemispherical surface.
Perhaps the delirium of irritative fever after injuries—the
so-called traumatic delirium—may be another instance of the
same kind. In epilepey (unless we are to consider that in
that disease the several centres are co-incidently affected)
there would be evidence of a similar sympathy; and, as the
sudden affection of consciousness appears to be the essential
feature of this disease, being both prior to the convulsions in
each attack, and likewise more universal in its occurrence,
one would conjecture that the sympathy must be descensive,
operating from the centre of consciousness downward on the
aggregative centres of motion. 'We see a further illustration
of this descensive sympathy in the paralysing effects of mental
emotion; under the influence of which our voices falter, our
hands shake, and our knees bend tremulously under us. In
sudden encephalic apoplexy, this same sympathetic depression
of the spinal centres prevents them at first from responding
to sensible impressions by the way of reflex motion; and it is
only after a variable interval that they become capable of
developing this characteristic phenomenon.

The propagation of functional excitement from the gan-
glionie system to the various cerebro-spinal eentres, or from
these centres to the ganglionic system, is a matter of notoriety.
Sometimes the excitement diffuses itself eodem genere, or (as
I have ealled it) augmentatively; sometimes the result is
heterogeneous from the original excitement, or reflex. We
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see mofional excitement propagated descensively, in that acce-
leration of the heart's action which is caused invariably by
exercise of the wvoluntary muscles, and which can only be
ascribed to the influence of cerebro-spinal excitement on the
ganglia of the heart. We see it propagated ascensively, from
the ganglionic to the cerebro-spinal system, in the phenomena
of puerperal convulsions, which (if they oceur during the pro-
cess of delivery) associate themselves distinetly with the ute-
rine pains, even under the influence of chloroform. Of sensa-
tional excitement propagated ascensively from the sympathetic
to the cerebro-spinal centres,we see examples in that cutaneous
itching that accompanies many mucous irritations; such as the
itching of the nose from intestinal worms. I have known
severe epigastric itching associated with chronic gastritis; and
have removed an inveterate pruritus of the perinaum by
curing a stricture of the urethra. The vertigo which rapidly
ensues in many persons from the ingestion of certain indiges-
tible articles of diet; the intense brow-ache which often comes
on at the moment when ice enters the stomach; the pain
about the ribs and intercostal spaces, which is often associated
with chronic disorder of the colon, are probably further illus-
trations of the same method of communication.

Impressions made on parts under the control of the gangli-
onic system habitually receive a direct response from the
ganglia to which the stimulus of those impressions has been
conveyed: thus it is that the heart, the bowels, the uterus,
the arteries, sustain the muscular contractions which are
essential to their vital uses. But there is some reciprocity of
reflex function between the cerebro-spinal and the sympa-
thetic systems; so that an impression made on the one may
circuitously excite motory phenomena in the other. On the
one hand, we see changes relative to sensation and perception
produce the excitement of contractile tissue under the influ-
ence of visceral ganglia; see how emotion affects the heart, or
how disgusting physical objects will cause almost instantaneous
vomiting, or how the embarrassment of the senses in sea-sick-
ness produces the same effect. Again, in speaking of the pro-
cess of inflammation, I have shown some reasons for believing
that the changes which occur in the eapacity of arteries, going
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to inflaming or overgrowing parts, consist in a reflex-relaxation
of their muscular coats: and as the afferent nerves in all cases
of exterior inflammation belong to the cerebro-spinal system,
the subsequent affection of the contractile tissue of the artery
may probably be induced through a spinal centre, exciting
the quaternary ganglion by which the artery is innervated.
On the other hand we have opportunities of observing that im-
pressions insensibly made on surfaces supplied by the ganglionic
system, may induce reflex contraction in muscles supplied by
spinal nerves.

A year ago I was hastily summoned into the country to visit
a gentleman whose state was exciting some alarm; he pre-
sented the curious symptom of clonic muscular contraction
on one side of his abdomen, recurring at intervals with ex-
treme violence, and with such rapid alternations of spasm and
repose, that during the paroxysm it presented the appearance
of a large pulsating tumour on the right side of his abdomen:
each access was accompanied with much pain. After very
careful inquiry, I could discover no plausible explanation of
this symptom beyond an unhealthy condition of the bowel over
which these broad abdominal muscles were spread: there was
reason to believe that the ascending colon was in a state of
irritation from accumulated contents; and under treatment
founded on this supposition the spasmodic attacks ceased and
never returned. A more frequent and familiar instance to the
same effect is the spasm of the cremaster (causing retraction
of the testicle) which accompanies the impaction of a caleulus
in the ureter; and the involuntary consent of the abdominal
muscles in the production of vomiting—whether in this case
or in those of primary gastric derangement, must partially
receive its explanation in the same ascensive diffusion and
reflexion of ganglionic excitement,

Our therapeutical control over the excitement of nervous
centres is hitherto imperfect; less for want of powerful agents
than because of our want of precise knowledge as to their
distinctive effects. The so-called sedatives, acting through
the blood on the higher nervous centres, almost always com-
mence their operation by stimulating those centres; and the
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so-called stimulants almost always produce a subsequent
sedative effect; so that it is not easy to determine whether
these two classes of medicine can be separated. Our manage-
ment of central excitement may be illustrated in the following
particulars.

By eold, directly applied, we can lower almost indefi-
nitely the exeitement of the centre, and can reduce it to a
condition in which it will no longer furnish its customary
reactions, whether healthy or morbid. Thus I have seen the
application of ice to the spine, in hydrophobia, so depress the
irritability of the cord as to remove all reflex convulsion from
the effort of deglutition, and enable the patient to swallow
with faeility: but the heart’s action was simultaneously so
much reduced, that the sufferer very nearly died under the
immediate impression of the intended remedy.* In tetanus,
likewise, this remedy appears to have been used with advan-
tage, as the means of directly depressing the motional excite-
ment of the spinal centres. It is probable that the influence
of cold consists in its power of reducing the amount of organic
change in parts of the living body, and that consequently it
would be exerted with equal efficiency over any nervous
centres to which refrigeration could reach.

There is another method of operation by which cold can
depress nervous activity, and this method it has in common
with many other agents—I mean its sedative influence on the
peripheral nervous expansion. It is thus that ice taken into
the stomach diminishes, in many cases, an extreme disposition
to vomit; and that, by sympathetic extension of its influence,
it likewise reduces an excited action of the heart. In neither
instance could the effect arise, except through depression of
excitement in the nervous centre.

The action of belladonna on the iris (aceording to its common
method of use in ophthalmie surgery) illustrates, even better
than the distal operation of cold, this indirect control over
nervous centres. An anmsthetic agent operating on the peri-
pheral expansion of the fifth nerve produces the negation of
evcitement in its centre; this condition diffuses itself to the

* The patient eventually died.
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motional centre of the iris, and as excitement would have
shown itself in contraction of the pupil, so the opposite nervous
condition evinces itself in expansion of that aperture. Where
the re-activity of the spinal cord is very highly excited, a
peripheral surface may, by the influence of belladonna, be
rendered incapable of provoking reflex movements. Thus,
for instance, if a frog be rendered tetanic by opium or strych.-
nine, any contact of its cutaneous surface will produce uni-
versal spasm; if, either before this poisoning, or subsequent
to its manifestations, one limb of the animal be plunged into
a solution of extract of belladonna, no mechanical irritation
of that portion of the body will cause the tetanic convulsion:
the exceptional eftect is the same as was produced in Dr.
Mayer’s experiments by division of the posterior roots; but
when some other part of the surface is irritated under these
circomstances, so as to procure the characteristic spinal
reaction, the resulting convulsions occur in the muscles of the
angsthetic limb, equally with the other muscles of the body.
I need hardly point out to you the important practical appli-
cations of which this property is susceptible in diseases which
consist in an exalted re-activity of the spinal cord.

Of medicines acting on the nervous centres through the
blood, by way of stimulation or narcotism, there are a large
number; but most of them act so complexly, that the specifi-
cation of their distinctive actions is at present a matter of
immense difficulty. Most of them affect, with more or less
completeness, all the nervous centres;—one series of centres, if
given in their smaller doses; two or more series, if given in
larger quantity; and, under the influence of the same remedy,
the phenomena of centric excitement or centric depression
may become variously manifest, according to the dose of the
agent, and the habit of the individual.

Strychnine has already been adverted to, for its power of
exciting the motional centres of the cerebro-spinal system;
and this action is one of the simplest with which we are con-
versant, apparently not extending beyond those tertiary cen-
tres, and such ganglionic centres as are subordinate to them;
there is no evidence of mental affection under its use, nor are
any subjective sensations excited by it.
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Tobaceo, perhaps, most nearly represents the opposite action;
tending excessively to paralyse the motional energy of the
tertiary centres; but its operation certainly extends, in the
same depressive manner, to the centre of comsciousness—
comatose insensibility resulting from its larger doses.

As regards both these agents, it seems probable that the
influence exerted by them over the heart’s action (the one
enfeebling, the other rendering it spasmeodic) is effected by
descensive sympathy, operating from the cerebro-spinal on the
ganglionic system,

1 have already shown how the re-active phenomena of the
cord are influenced by the peripheral use of belladonna: it
seems probable that analogous results would be produced,
after its ingestion, by its ansesthetic or depressive action on
the sensitive centres. It dilates the pupil as much when it is
taken internally, as when locally applied; and as in the
former manner it operates on the visual as well as the tactual
centre of the eye, we find that the perception of light is
impaired—an effect which does not arise from its peripheral
use. Any interference which its internal use may produce on
the re-activity of the cord would apparently arise—not (as
from tobacco) by motional paralysis, but by an anmsthetic
condition of the sensitive centres, forbidding the transmission
of those exterior stimulations which normally excite spinal
re-action. In affecting this function, it would act centrally, as
I have just shown that it acts peripherally, as an impediment
to the receptivity of the nervous system. In Dr. Burton’s
case* of poisoning by belladonna, there remained, for several
days after the patient’s consciousness had returned, an almost
complete angesthesia, While the tertiary centres of sensation
are depressed by this remedy, the centre of consciousness
is remarkably stimulated, giving rise at an early period to
delirium, which is characterised by the presence of extreme
delusions.

Clloroform and ether, operating by inhalation, seem to work
their effects in a similar way; and the explanation which I
have just given of the indirect manner in which belladonna

* Medical Gazette, vol, x1i. p. 1024,
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becomes the antagonist of strychnine or of tetanus, will
explain the palliative influence which chloroform is alleged to
exert under similar circumstances. It does not depress the
excited re-activity of the motional centres, but disables the
sensitive centres from becoming media of stimulation to
them,

This class of agents operates little (if at all) on the quater-
nary centres of the ganglionic system: these sub-ordinate
organs sympathise readily enough with the motional variations
of their super-ordinate centres (as we see in the affection of
the heart by strychnine or tobacco) but are not considerably
involved in artificial anssthesia; or at least not primarily:
if the anssthetic influence be intense, and the cerebro-spinal
motional centres become depressed by it, then unquestionably
the quaternary centres of the ganglionic system may evince a
similar affection.

Opium illustrates in an extreme degree the complexities of
operation, which obseure the pathology of narcotic medicines.
Its most usual method of action in the human subject is to
operate chiefly on the centre of consciousness; affecting it
mainly in its receptive functions, so as to induce, first, sub-
jective mental phenomena (dreams and imaginations) fol-
lowed (or, after large doses, anticipated) by an overwhelming
comatose insensibility. It rarely produces in the cerebral
centres those changes which lead to active or volitional deli-
rium ; differing in this respect from alcohol and nitrous
oxide. Its operation on the sub-ordinate nervous centres is
distinet and different: it excites (sometimes to an extraordi-
nary degree) the motional centres, so that reflex-movements
tend to exaggeration: witness that contraetion of the pupil to
a mere pin-hole which occurs under its influence: witness also
the tetanic symptoms (having their origin in the cord) which
it produces invariably in some of the lower animals (most of
all in frogs) and occasionally in man. It is exceptional in the
human subject for the spinal phenomena to be prominent after
the ingestion of opium: perhaps our more highly developed en-
cephalic centres are capable of communicating their depressed
condition to the sub-ordinate centres, in a manner which less
perfect organs would fail to exhibit, and which tends to neu-
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tralise for these lower centres whatever primary influence the
opium would else exert on them. Opium is not an anmsthetie,
except by the production of stupor. Probably the spinal
centres of sensibility are among the last elements affected by
it. There is one remarkable phenomenon, however, which
occasionally arises from the use of opium (or morphia more
particularly) and which is referable to these centres. I mean
the subjective sensation of itching at the skin—a sensation
which is sometimes universal and intense. A few months
back I was treating a gentleman for delirium tremens: his
disease resisted the morphia—even in very large doses, and
eventually yielded to chloroform; but, after each dose of the
morphia, he suffered intensely from this formication, and his
disordered fancy (stimulated by the subjective sensation) led
him, whenever the morphia was acting, to believe and main-
tain that his body was covered with swarms of lice. Probably
double or triple the dose here given would in this particular
instance have produced anmsthesia, as though belladonna had
been employed: but I have never witnessed this action.

A most important question as regards the action of opium,
and one hitherto very imperfectly solved, is that of its
influence over the nutritive changes in parts;—whether that
influence be exerted through the motional ganglia of the
arteries (so as merely to regulate the local supplies of blood)
or consist in a direct chemical control over the activity of
molecular change. Of the reality of such influence — in
whatever way produced, we have empirical knowledge. In
surgical practice, we constantly find advantage in the use of
opium, which seems referable to this head, and which leads
to its employment as a prophylactic against excessive inflam-
matory action in many cases of severe local injury by accident
or surgical operation—after extensive lesion of serous cavities
especially, where we wish to moderate the determination of
blood which is likely to ensue. Many surgeons make large
use of opium in this manner, employing it more or less after
all capital operations; even where they are not called upon to
fulfil the collateral purpose of mitigating pain.

I have said nothing of the action of narcotic medicines on
the secondary centres of the nervous system; and I know very
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LECTURE XI.

Evacuative medicines in rvelation to Humoral Pathology.
Critical discharges in disease ; gout, rhewmatism, cutaneous
erupfions. Humoral disease in condition of latency, and
in act of explosion. Medicinal tnfluence over excretions.
Exerefive drugs having local ajffinities of acltion; diuretics;
query as to effect on real act of excretion.  Vicarious excretion;
compensative exerelion; diaphoretics in diabetes. Summary of
results : Derivative medicines; medicines modifying catalysis
of blood. Action of saline purgatives by way of exosmosis;
pathology of ordinary constipation ; natural or acquived tnert-
ness of certain drugs. Supplementary medicines.

GenTLEMEN,—Within the compass of Pathology I know of
nothing so obscure and unsatisfactory as that division of the
scienee which relates to morbid and medicinal changes in the
excretory functions.

It is not difficult to say what knowledge ought to be
acquired in these respects. We ought to have exact infor-
mation of the changes which any drug or any disease is
capable of producing in the several excretions; and we ought
to possess the explanation of these changes, including (first)
a knowledge of whatever chemical alterations of the blood
precede, accompany, or follow them; and (secondly) a know-
ledge of whatever mutual relations subsist between different
excretions, and how far any given variation in one particular
excretion entails of necessity some corresponding variation
in another. In other words—the healthy qualities of each
excretion being stated by the physiologist, it devolves on
the pathological chemist to fix their morkid and medicinal
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variations, not only simply and absolutely, but likewise
relatively to one another, and to the blood. This kind of
knowledge—relating to that portion of our subject which
abuts on pharmacology, ought to receive its chief elucidations
from the professors of the latter science. Hitherto, however,
gingularly little light has come to us from that quarter.

We are led to an intimate pharmaceutical acquaintance
with the Materia-Medica. We learn the smell of rhubarb,
the tests of arsenic, the chemical incompatibilities of iron,
the adulterations of quinine or sarsaparilla, and so forth, We
become skilful dispensers. We know that bark very often
cures ague; that copaiba frequently stays a clap; that cod-
liver oil and iodide of potassium between them relieve a good
many cases of scrofula; that taraxacum is sometimes useful
below the diaphragm, and squill above it. And with this
farrago of traditions, the misnamed science of Materia-Medica
has remained so contented and so stationary, that at the
present moment—in the middle of the nineteenth century—
we do not possess a complete medical knowledge of any
single article of the Pharmacopaeia.

It would be easy for one quite ignorant of medicine to pre-
dict, on general grounds, what must be the result of this state
of things; what blind reliance on specifics where they are
supposed to prevail; what credulous—perhaps rather, what
desperate, combinations of drugs where we have no traditional
specific to trust to. Anindifferent shot in a turnip-field does not
mark his one bird, and bring it down; he bangs at the whole
covey, and thinks it a hard case if he hits nothing. On some
such principle as this—scarcely sanctioned in the sportsman,
much less admissible in the medical philosopher—we too
often discharge our barrels. If the immemorial cerfificates of
a specific serve us instead of real knowledge, and enable us
confidently to give quinine to one patient, and sulphur-
ointment to another—good: but in the absence of such tradi-
tions, how many prescriptions are written, which combine at
least a dozen different materials, where the prescriber is
utterly unable to define the precise errand on which any one
of these ingredients is sent into his patient’s body. This
prescription failing, another of the same sort is written, and
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another after that; and presently the patient dies or reco-
vers, as the case may be. And in either event, from the
absence of a definite principle in the treatment, and from the
want of having attached a separate meaning and intention
to each drug employed, the pharmaceutical experiment has
been too complex for the practitioner to draw any rational or
useful inference as to the immediate causes of his success or
failure.

Contrast this with what occurs in chemistry or in physics.
You wish to precipitate a certain material from its solution:
you do not throw in at random the contents of several vials,
with a vague hope that one of these re-agents may answer your
purpose; you proceed with a very definite object, and hy
appropriate means. If A be present (you say) B will throw
it down, by forming such or such insoluble combination—
provided (you may perhaps have to add) that C be not present
likewise, for in that case C must, first of all, be neutralized :
provided also (you may further have to concede) that B be
added in a sufficient, and not in an excessive quantity, lest it
re-dissolve its own precipitate. These, or similar allowances
being made, the sources of fallacy are just as definite and
palpable as the anticipated positive result; and, if your opera-
tion should miscarry, you would be able to account for its
failure, and to repeat it in a form which—mnot casually, but
certainly—would accomplish your purpose. 8o, again, if you
plunge the wires of your galvanic battery into water, and
fail to produce the expected result, you do not fly off to
some new arrangement—you do not try wooden conductors,
or add twelve additional wires, or attempt to decompose the
fluid with your finger and thumb; you know exactly what the
hitch must be, that your ecircuit must be incomplete, or that
you have forgotten the aecid, or something of this kind; you
correct your omission, and you are certain of the result—
certain, because you know definitely the means to attain it,
and are cognisant of their method and prineiple of operation.
On the other hand, when we have given colchicum to six
patients suffering with gout, when it has relieved two of them,
and has left four unrelieved, we are quite unable to explain
why it failed here, and succeeded there; and consequently, in
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that unsuccessful majority, we are quite unable to supply the
absent condition (whatever it may have been) which was
accidentally present in the successful instances, and conduced
essentially to their cure.

It is quite indispensable for the progress of medicine—I might
say, indispensable for its existence as a science, that our
Materia-medica should be made subject toatrue pharmacology;
that its province should cease to be a mere emporium of recipes;
that we should have a knowledge of its various elements in
their true relation to the living body; that we should give
drugs only with a clear perception of their causativeness, and
with a definite object before us; understanding the medicine
as well as the malady, and taking one good aim at the substance
of the disease, instead of discharging a volley at its shadow.

I wish to lecture to-day on some points in the pathology of
excretion, mainly relative to the influence of evacuative
drugs; and the reflections which I have just made, arise spon-
taneously as I approach this subject, for the amount of exact
information which I can collect for you is, from the reasons 1
have mentioned, scanty and insufficient. The subject, how-
ever, is in itself so very important, that I am unwilling to
lose the opportunity of bringing it before you; and I am sure
that, apart from any new light you may gather here as to the
action of remedies, it will do you good to probe the extent,
the depth, the reality, of such knowledge as you may think
you possess on these matters.

I. First of all—with respect to the modifications which
Disease imposes on the several excretions., That many ail-
ments are attended with extreme alteration in some one or
other excretory act of the body, is so obvious a faet, that it
was recognised in the earliest dawn of medical observation;
and the first physicians were almost intuitively led to regard
many of the evacunations, thus arising in the progress of dis-
ease, as critical, and tending to terminate the morbid process.
Changes akin to fermentation were referred to the blood, and
were supposed Lo constitute the essence of a disease, which
sought its cure in that eritical evacuation of certain * peccant
humours.” These views, which form the staple of the so-called
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humoral pathology, have at various times been obscured and
defaced by the admixture of all sorts of error and crude
hypothesis: they have been alternately adopted and rejected,
without reason and without diserimination. It is only within
the last few years that their extensive truth has admitted of
exhibition, has been extricated from an atmosphere of faney
or falsehood, and been rationally and experimentally set
forth.

Perhaps at first, I could illustrate to you the line of argu-
ment on which humoral pathology depends, better by the
instance of a drug than of a disease; but the evidence is alike
in both instances. Whenever the exhibition of a medicine,
by various and different channels of introduction, produces
effects distant and general in the body, there is fair ground
for presuming that it operates through the medium of the
blood. When you find (whether you are dealing with some
drug of the pharmacopaia, or with a disease like gout or
rheumatism) —when you find a first stage of general dis-
comfort and vascular excitement or depression, followed and
relieved by a second stage, in which particular excretions are
increased, or in which some new product is cast off (with or
without local inconvenience) there is room to suppose, that
during the first stage of these consecutive processes, something
has been accumulating in the blood; which something, during
the second stage, succeeds in finding an outlet from the system,
and so works a cure for the previous inconvenience. You have
a familiar instance of this with the iodide of potassium, fre-
quently being able to see how it distresses the patient in
various ways, which testify its presence in the blood, till its
diuretie action is fully established, and then all these troubles
cease, Your chain of evidence is rendered complete by your
ascertaining the presence of iodide of potassium in the urine
at this point of the case: there it is, representing the peccant
humour of our medical forefathers, discharged in a critical
evacuation of urine, and terminating that fermentation of the
blood, with which the patient was previously feverish and
troubled.

You will have no difficulty in applying this analogy to the
case of gout. A man has for months a variety of obscure
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symptoms; general discomfort, bodily and mental; depression
of spirits; occasional flitting pains; frequent cramp in the ex-
tremities; and perhaps some chronic desquamative disease of
the skin. These complaints are individually capricious, coming
and going uncertainly; but with some of them the patient
continues to labour, and progressively to be more incon-
venienced, when at length (baving perhaps committed some
indiscretion of diet before going to bed) he wakes one night
with a distinet feverish attack, and an uneasiness in his great
toe. By degrees, the local uneasiness amounts to absolute
agony, and becomes attended by the ordinary evidences of
acute inflammation—heat, redness, and swelling. Simulta-
neously with the development of these local symptoms, the
patient’s febrile excitement subsides. After a certain period
of suffering, the toe gets easier, the man convalesces, and he
now finds himself, in general health, better and more comfort-
able than he has been for months. His hypochondriasis is
gone; he sleeps well; he has no paius, no eramps, no gastro-
dynia; and his old skin-disease has almost or quite vanished.
Now what is it that has worked all this improvement?
He has got rid of his peccant humour: at the commencement
of the acute attack, his blood was loaded with lithic acid;
at the close of the attack, his blood was relieved from
that material, which had accumulated in the inflammmatory
effusions about his painful toe. Cut into the textures there,
and you find them abundantly infiltrated with a chalky pro-
duet, which is the real materies morbi—lithic acid in com-
bination with an alkali. Rationally, one might have been
pretty sure that this material had accumulated in the blood
as the immediate condition of the attack; but it is only
recently that chemists have succeeded in demonstrating its
presence during the paroxysm of gout. In the form which
I have represented, it might hardly be correct to speak
of the disease terminating in a critical excretion; because
the morbid product, though excluded from the blood, is
not shed and discharged by any normal excreting surface of
the body. Dut if you examine the urine under the same
circumstances, you find it overloaded with the material
of the disease, which the kidneys are endeavouring to elimi-
X
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nate: and you are very apt to witness, concurrently or alter-
nately with common gout, the occurrence of inflammation in
mucous and serous membranes; where, either probably or
demonstrably, the same material can be traced as a specific
irritant for which the membrane strives to effect a critical
evacuation. Look now at a case of rheumatic fever, and you
will see that though the chemical demonstration is absent, the
general evidence of a humoral origin is complete. Intense
febrile disturbance, an evident physical change in the blood,
various local inflammations, and profuse acts of excretion,
constitute the chief features of this disease, which further
tends to run a course of certain duration and to terminate in
recovery, The skin and the kidneys are the chief organs of
critical excretion in this complaint; and the serous and
synovial membranes are the parts in which the insufficiency
of that eritical excretion chiefly tends to show itself by acute
inflammatory attacks. The material which causes these dis-
turbances is hitherto un-demonstrated: we only know that the
skin pours out a profusion of acid, and that the urine (which
may be either aecid or alkaline) is overloaded with effete
organic producis—urea or extractive matters, or both. This
scanty knowledge, so far as it goes, need only testify to some
intra-vascular decomposition, dividing its products between
those two excretory surfaces: and, in the absence of accurate
information, we are unable to decide whether the material
thus undergoing change within the blood be a natural ingre-
dient there; whether (as seems not improbable) it be one,
which during health legitimately divides the products of its
decay between those surfaces which in disease are rendered
the emunctories of its excessive or accumulated presence.

Again, in the phenomena of infected fevers and other allied
disorders, we have the strongest evidence of a humoral origin
and progress, tending to cure by ecritical evacuations; but I
reserve my remarks on their patholegy till I come to analyse
the effects of the morbid poisons.

In cutaneous disorders, both acute and chronic, we have
abundant evidence of that sympathy between the skin and
other excretory organs, which can only be maintained through
the circulation; and which suggests here (as previously with
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acute rheumatism) that errors of growth or function, affecting
the skin and other excretory organs conjointly, may have its
readiest explanation in some single morbid condition of the
blood. Where the disorder is chronic, we have not indeed
the additional testimony of constitutional disturbance; but in
acute cases of skin disease (even without counting the true
exanthemata) we constantly see the eruption preceded by an
amount of febrile disturbance which attests derangement or
contamination of the blood. Such, for instance, is the slight
fever which precedes many cases of erythema, of herpes, of
psoriasis, or that intense illness which attends the outbreak of
carbuncle: and in these cases it is almost invariable to find
the urine more or less sensibly altered in its composition.
The determination of blood to the cutaneous surface must in
these instances, on the ground of analogy, be considered elimi-
native in its purpose; but there is an insufficiency of exact
chemical evidence on the subject. In some instances of
chronic leprous eruption, lithic acid is said to have been
found in the desquamated cuticle; but it has never happened
to me, in such cases of psoriasis or lepra as I have watched,
either to find lithic acid in the cutaneous excretions, or to
recognise in them any other material foreign to their ordi-
nary composition: 1 have not seen more than the evidence of
increased discharge of materials proper to the surface. The
urine, too, under the same circumstances, is less apt to show
new products than to present its characteristic effete materials
in modified quantity. Heller describes the urine in herpes as
marked by a considerable increase of its chlorides, especially
of its chloride of sodium; and he gives a case of pompholix in
which the same ingredient was remarkably diminished, while
the urea stood at an unusually high figure.

Increased excretion from the mucous membrane of the in-
testinal canal often gives undoubted evidence of a humoral
origin and a curative tendency. I can give you no better
illustration of this than the purging which often arises after
exposure to the miasms of decomposing animal matter—as,
for instance, that which we incur during our prosecution of
anatomy. In such cases the sufferer can commonly identify
the material which is producing his diarrheea, as that which
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had previously been inhaled by him; for it retains its peculiar
smell, and imparts it to the increased excretion. Thus, for
example, if one spend some hours leaning over the dissection
of a dog or a porpoise, or any other animal having a peculiar
odour, and if increased excretion from the intestines be the
result of this industry, the evacunation presents, quite unmis-
takably, the smell of the one beast’s skin, or the other’s
blubber. The diarrheea which often arises after sudden sup-
pression of sweat, and that inflammation of the duodenum
which attends large destructions of skin by burn or scald, may
partake of the characters of humoral sympathy or metastasis;
and in such the blood could be the only medium of communi-
cation. The obstinate vomiting which frequently coincides
with the invasion of earbuncle; that, which sometimes (toge-
ther with diarrheea) attends the latter stages of Bright’s dis-
ease, when the renal excretion is suppressed; and, in a minor
degree, that gastro-intestinal disturbanee which accompanies
the eruptions of herpes and urticaria; these are other illus-
trations, in which there may be traced a reasonable proba-
bility, and in some perhaps an absolute demonstration, of the
gastro-intestinal mucous membrane assuming increased ac-
tivity as an emunctory of morbific matter from the blood.

In glancing back at the several instances of critical evacua-
tion which I have adduced, you will be struck with one radical
defect in their completeness for demonstration. With few
exceptions, we are only able to recognise the change of excre-
tion, generally and grossly, as changes of quantity, colour, and
consistence. We have not those accurate chemical analyses
which scientific pathology would require; and we are conse-
quently unable to state the relation which subsists between
the essential disecase and these several excretory efforts. Our
knowledge of them is in-exact, and chiefly inferential.

A peculiarity in some of the diseases to which I have re-
ferred—in gout, for instance, or rheumatism, or carbuncle—
consists in what I can call by no other name than the explo-
siveness of their onset. A man goes to bed apparently in his
ordinary health; presently he walkes in the first stage of a
disease, which at once establishes the acutest known forms of
local inflammation, or which assigns to his skin, his kidneys,
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his shut sacs, such an amount of materials for excretion, as
occupies all these organs laboriously and continuously during
some weeks, Are we to suppose that the various excretions
discharged at so many different vents, during the protracted
course of a rheumatic fever, have collectively acecumulated in
the blood previously to the commencement of the attack ? I
think the evidence will hardly justify us in adopting this con-
clusion: the facts rather point to the probability that some
sudden decomponent change commences at a particular mo-
ment in respect of some accumulated ingredient of the blood
(normal or abnormal) and that the separate results of this
explosive decomposition, corresponding more or less exactly
to the normal products of blood-waste, pass to the various
excretory surfaces with which they have nearest affinity.
In respect of the diseases here more eupeciall:} alluded
to, it seems in a high degree probable, that the period
anterior to the attack has, for its pathological characteristic,
the accumulation in the blood of a material not identical
with the peculiar excretions of each disease, but naturally
capable of conversion into such excretions; that (for instance)
the interval between two paroxysms of gout would not be
attended by the retention of lithic acid in the blooed, but
by the excess there of whatever ingredient naturally fur-
nishes that acid; that this ingredient (whether normal or
altered) by some cause or other, is hindered from under-
going its regressive chemical changes as fast as it is formed;
that it comsequently accumulates in its original character,
instead of being decomposed for excretion; till presently
some new momentum is given, or some difficulty overcome,
and the accumulated material runs its natural progress of
change in an explosive and tumultuous manner. 1f this be a
true interpretation of the phenomena,—and I hardly see that
any other is possible,—these diatheses would be capable of
producing two classes of ailment; one by reason of the retained
material itself, another by reason of its products of decompo-
sition. I have already cursorily alluded to the possibility that
some such relation as this, between primary and secondary
blood-products, may account for the association of certain mor-
bid symptoms with the latency of recognised humoral diseases;
x 3
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as, for instance, of chorea and rheumatic fever; the primary
accumulating product forming the irritant of one organ; the
secondary excretive produet forming the more explosive irri-
tants of other organs. I have likewise suggested, asa converse
case to this, that some similar inter-dependence may possibly
account for the association of tubercle and fatty degenera-
tions; the former depending on a primary blood-disease which
is capable of showing its secondary products in the latter.*

I1. Such observationsas those I have illustrated to you, many
of them dating (as I mentioned) from the earliest records of
medical experience, and appearing to bear constant testimony
to the critical and curative tendency of augmented excretions
in a great variety of disorders, have naturally had great
influence in medicine. Evacuative drugs have held the most
important rank in the Materia-medica: and there have been
times, even in the modern history of practice, when the balance
of medical opinion has inclined itself towards the imagination,
that by appropriate evacuants any conceivable disease might
be expelled from the body, in the form of urine, sweat, stool,
or vomit. All scientific generalisations, especially such
as fall within scope of the popular eye, become liable to
these preposterous excesses of application; but it would be a
fatal mistake for the interests of medicine, if, on account of
such extravagances, we refused to recognise those invaluable
indications which may be derived from a careful study, and a
rational application of the humoral pathology.

Taking for granted, then, that we ought to follow the
suggestions of Nature as to the curative tendency of certain
excretions, and that we ought, in a large variety of cases, to
adapt our treatment to this evacuative purpose, you will
perhaps think that the object is an easy one. You will
remember the emmenagogues, the diuretics, the sudorifics,
the cathartics, the sialagogues, the errhines, the expectorants,
of the dispensary; and you will feel assured that, with these
resources, you must be omnipotent against humoral diseases,
— that, with a pharmacopmia so plentiful, and so nicely

* See Leetare IX,

.
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arranged, your only difficulty can be that of selection—the
merest embarras de richesses.

It will surprise you perhaps to be told, unless you have
ascertained it in practice before coming to learn it from path-
ology, how very much delusion lies under cover of those fine
names, and how singularly little real or useful power we
possess over the organs of excretion.

If we inquire into the physiology of these organs, we find,
with them as with all others, that their natural stimulus is the
blood; and we are able to say of them generally, that, caferis
paribus, their activity of funetion varies proportionately to
the abundance of blood traversing their capillary vessels.
To increase the circulation of blood through an excretory
organ would appear, then, an easy method of angmenting its
characteristic excretions, In the abstract this may be
true, but practically it has a very important qualification.
The blood is capable of exciting in the several organs of
excretion their appropriate acts, only because, by means
of its own decomposition, it furnishes to the growing ele-
ments of each several organ that specific material which
it is their function to appropriate and excrete. If, for
instance, the blood were divested of the ingredients of urine,
its circulation through the kidney would be fruitless. It is
the law of those nucleated cells which form the bulk of all
excreting organs, to grow and expand by the appropriation of
certain specific materials, and of these only: a cell in the
liver fills itself with one stuff; a cell in the kidney with
another; and so long as the blood can give them this special
pabulum, they grow more quickly and more abundantly, in
proportion as their circulation is increased. But, on the other
hand, the increased afflux of blood to an exereting organ can
serve to stimulate that organ’s exeretory acts, only so long as
the blood is ready to yield to the organ its characteristic
materials for excretion, IHence it would appear probable
that an excretion can be permanently augmented only by an
increased formation of its characteristic materials in the
blood; and that the artificial production of hypersemia in an
organ, apart from the condition just specified, could only give
a moment’s expedition to the process of discharge.



236 Exeretive Drugs having

In this argument I assume, as an unquestioned fact, that
eliminative organs do not form the materials which they
excrete; that they merely appropriate from the blood certain
elements which existed there previously to any act of excre-
tion. The best illustration of this truth is given in the fact, that
after absolute removal of both kidneys in the lower animals,
urea rapidly aceumulates in the blood, so as to become de-
tectible by analysis, and soon in quantities sufficient to destroy
life by narcotism; and we are constantly able to observe the
same effect in the human subject, where the kidneys are so
disorganized as to be incapable of purifying the blood.

It would appear, then, that while the blood, either mediately
or immediately, undergoes those important chemical changes
which result in its decomposition and decay, the products of
this process have their pre-ordained outlets from the body,
and so fast as they arise, become evolved; each, as it were, at
its own pole of a galvanic battery. I know nothing better to
compare it with than the phenomena of galvanic decomposi-
tion: you see the blood distributed with uniform qualities
throughout the whole area of the circulation, and you see the
products of its decomposition appearing with their charaecter-
istic signs at the liver, the kidney, the skin; just as, when you
plunge the wires of your battery into a trough of water, you
get oxygen evolved at one pole, and hydrogen at the other,
while the intermediate material remains apparently un-
changed. And to apply that analogy somewhat further
(though, by the way, I must beg you to understand that it is
merely chosen for illustration’s sake,and that I have no inten-
tion of suggesting to you that the vital process in question is
of an electrical nature) I would point out this for your notice:
as you are quite sure, in decomposing water, that for every
volume of hydrogen at one pole,there must be a corresponding
half-volume of oxygen at the other,—as youare quite sure that,
if the gas be not evolved, it must have spent itself in oxidizing
the metal of that opposite wire, so with the manifestations of
secretion. You cannot deal with them singly: if the essential
ingredients of urine, bile, or sweat, be formed in excess, you
are quite sure that certain other ingredients complementary to
them must have been formed in excess likewise. Supposing,
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for a moment, that the liver and the kidney were the only
organs to be considered, it would be a chemical impossibility
for the blood to furnish material for one of these glands with-
out likewise evolving, as a necessary residue of that process,
the characteristic elements of the other secretion. As an
obvious illustration of this, I may cite an interesting observa-
tion by Dr. Bence Jones, in respect of the digestive process:
when much acid was secreted by the stomach, the urine was
found to be alkaline: the excess of acid in the stomach was
hydrochlorie, and the free alkali in the urine was fixed
alkali, and not ammonia : in extreme cases the alkalinity
lasted for four hours; as the free acid was absorbed from
the stomach, the urine became acid; and this re-action in-
creased, until it affected litmus-paper intensely. 1

It would appear, then, that the only natural means, for
giving inereased development to any particular execretory
function of the body, would consist in providing for the in-
creased formation of certain specific materials within the
blood; and that this increased formation cannot possibly arise
as a single local process, but must involve an affection of the
entire chemical economy. And it would appear further, that
an augmented determination of blood to the excreting organ
can only serve to facilitate the process, in proportion as that
flnid has previously been charged with the materials to be
eliminated.

Now, Gentlemen, all the power that we possess of inereasing,
or appearing to increase, individual excretions, by means of
medicine acting through the blood, admits of explanation on
the prineiples which I have stated. We add to the blood the
ingredient of some one secretion, or more; and in the increased
secretions we find the pharmaceutical material which we have
given. Here, however, I ought to state to you that the appro-
priating power of the various excretive organs is not limited
to the exact materials of their normal stimulants. A certain
latitude of operation is allowed, and very few chemical agents
(if any) can enter the blood without finding, as it were, some
road prepared for their escape from the system—some organ
or other ready for their excretion. Thus, for instance, iodide
of potassium is quite foreign to the animal economy; it has no
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counterpart in any natural execretion; but so soon as a suffi-
cient quantity has been taken te impregnate the blood, it
immediately begins to excite the kidney and to be largely
eliminated by it. Accordingly, iodide of potassium (as well as
various other salts) though perhaps inferior in diuretic force
to the natural constituents of the urine, may certainly be
considered as acting in the same manner and under the
same law.

But how far may this fairly be ealled increasing the exere-
tion of urine? Suppose, for instance, that half a drachm of
nitrate of potass be taken daily by a person in good health;
suppose this continued for a fortnight; what will be the total
result? More blood will have traversed the kidney; more
water will have been secreted; and that waste of water will
have been repaired by an increased thirst, calling for drink in
proportion; and the increased flow of water will have carried
off with it the nitrate of potass, and for the first twenty-four
hours will have appeared to increase the urea and the lithates;
that is to say, it will have given facilities for their elimina-
tion; it will have washed out the tubules of the kidney, and
have cleared away all that there was to be cleared; but,
except in that almost mechanical process, it will have done
nothing for the characteristic excretions of the gland. The
urine of the fortnight would be, so far as we know, only the
ordinary urine in all respects but one; in addition to its
ordinary constituents, it would contain seven drachms of
nitrate of potass and a certain additional quantity of water—
if, at least, water had been taken in proportion to the thirst.
Most of our milder diureties let their action be resolved into
this: that the excretion excited by them consists of the drug
itself, plus water.

Under the influence of more violent diuretics (such as
cantharides or cubebs) pressed in large doses, so as to cause
great irritation of the gland, something different occurs: the
excretion is evidently hurried: it eontains albumen and tubu-
lar epithelium—often blood; it presents at first an increase of
lithic acid, apparently at the expense of the urea, and subse-
quently a decrease of both these ingredients. Finally, so soon
as the kidney is relieved from the continuance of these irri-
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tating drugs, the specific gravity of the urine (which has
already begun to decline in spite of the largest doses) sud-
denly falls to 1007 or 1008, is quite destitute of lithic acid, and
contains exceedingly little urea. These facts (given by Heller
as the result of observations carefully made by himself at
Vienna) show that the extreme action of the so-called diure-
tics consists in bringing away the products of urinary excre-
tion in an immature state, mixed with the evidences of inflam-
mation; but they render it little probable, that any purificative
action can thus be exerted on the blood: and Krahmer, after
performing on himself a hundred and three experiments, of
which forty-one were with the so-called diuretics, found that
on the whole he passed more urea, more lithic acid, and more
of the other solid constituents of urine, without the exhibition
of those drugs than with their assistance. )

But are there no means, you will ask, of increasing the flow
of veal urine! Can we do no more than add water? Can we
invent no real and genuine diuretic, which shall make the
urine stronger in its specific ingredients, as well as more
plentiful in its flow? Undoubtedly we can, though perhaps in
a very different serse to that supposed in asking the question:
—e¢. ., Lelimann, a German analytical chemist, found that by
exercise he could increase the proportion of urea in his urine
from about 30 in the 1000 to upwards of 45.

I say this is not quite the sort of result wanted, because I
presume the giver of diuretics expects that his drug shall be
specially and exclusively diuretic; whereas, in the case just
quoted, theeffects of exercise, no doubt, were to be traced in very
many other secretions; in sweat, bile, and so forth. It was,in
fact, an illustration of what I have already stated to you, that
such secretions are secondary results of a previous chemiecal
change in the blood; the strong exercise and attendant waste
of muscle, the increased oxidation of blood, the profuse per-
spiration, all these were elements in the production of that
increased renal secretion. The kidney secretes all urea that
is brought to it,and on this occasion, more than usual was
brought, because of other chemical changes passing simul-
taneously in the system. Dut I ean give you another case
from the same chemist. He took a scruple of Thein (the
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alkaloid principle of tea) at bedtime; the next morning he
found his urine contained about twenty per cent. more than
its normal quantity of urea. This would, at first sight, appear
a case of true diuresis; and, as nothing is said of other secre-
tions, I will assume that they were not increased; but if you
will call to mind the chemical constitution of the principle
referred to, vou will see that in the course of oxidation, it
might easily reduce itself to the very formula of urea; and I
cannot but suspect that something of this sort must have
occurred with it, while within the blood; and that thus,
reaching the kidney, not as thein, but as urea, it merely
appeared in the urine just as if in the latter form it had
been artificially injected into the veins. The same effect is
produced, and in the same manuer, by the injection of lithate
of ammonia into the veins, or by its reception in the stomach;
for as it enters the circulation, and becomes oxidised, part of
it is transformed into urea, part into oxalic acid; both which
materials make their appearance in the urine.

I have chosen the kidney for these illustrations, because we
have good opportunities of watching its excretory acts; and
likewise, because in practice you will hear a great deal about
diuretics, and it is as well that you should know how much, or
rather how little, can be done with them. And while I amon
this subject, I may show you, as a practical inference, from
what I have been stating—a distinction as to the cases in
which diuretics can usefully be employed. Suppose that you
have a case of ascites dependent on disease of the heart or
liver, and you give nitrate of potass, or acetate of potass, or
turpentine, as a diuretic, you will have your drug carried off
by the kidneys, and with it an increased quantity of water;
and if you press your remedy, you will by degrees drain
off a considerable quantity of the peritoneal effusion.
And in such a case, your diuretic may possibly be a well-
chosen remedy. Dut suppose the case to be one of effusion
(more generally anasarca) from disease of the kidneys; such
anasarca, for instance, as often accompanies Bright’s disease;
and if it were proposed to give a saline diuretic, you would,
I hope, repudiate the proposal. If the blood were examined
in such a case, you would find it already containing more than
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its proportion of the natural diuretic salts; eompetent know-
ledge of morbid anatomy would tell you that these are de-
tained in the blood only because of the diminished secreting
structure of the kidney; and the addition of a diuretic drug
to the blood could do mnothing but increase its unnatural
state, and perhaps aggravate the kidney-disease by the deter-
mination of a larger flow of unavailable blood. It is in such
cases as this, that diuretics add materially to the sufferings of
the patient, causing albuminuria or hsemorrhage.

I believe that what I have stated with regard to the kidney
applies equally to all excreting organs; that their best stimu-
lants are their own characteristic excretions; that if these
exist in the blood, no extraneous stimulation can be so effec-
tive as they, for exciting the organ to which they belong;
that if they do not exist in the blood, no special stimulant of
the organ which ought to evolve them can do more—even in
its highest doses, than bring away from that organ the results
of an immature excretory process, admixed with those of in-
flaminatory excitement.

The next question in the pathology of excretion is this:
can one excreting organ act vicariously for another! Can
the kidneys act for the skin, or the skin for the bowels ! or,
in short, what does occur when a particular secrction is
arrested ? A great many cases of the kind are talked of, but,
on eircumstantial inquiry, they appear very unsatisfactory.
As far as I can ascertain the truth, it appears to be thus: when
a secretion is suppressed, if there be in the body another organ
naturally evolving similar, or partially siinilar, materials, that
organ will, so far as the agreement of material extends, but
no further, adapt itself to the necessity of increased action.
And organs which in this manner naturally secrete very
similar materials, may be considered (but, again, only so far as
the similarity extends) to antagonise one anothers activity.
Thus, in respect of water, the skin naturally antagonises the
kidney; if the skin sweat profusely, the urine will be in small
quantity; if the urine be excessive (as in diabetes) the skin
becomes dry.* Accordingly, in the treatment of disease, the

* There can be little donbt, I apprehend, as to the propriety of counting
the dryness of skin in diabctes for a resulf of the agqueous drain which that
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skin may be made to transpire a great proportion of water
which otherwise would be discharged by the kidney: but the
skin would be quite incompetent to relieve the kidney by elimi-
nating urea for it, because that material does not naturally
enter into the cutaneous secretion. Probably the only instance
in which the relief can be complete is where there are double
organs (kidneys, breasts, testicles, for instance) and where,
after the loss of one, thee surviving other acquires an increase
of activity that prevents the system from suffering incon-
venience.

In other cases, all the material which cannot escape by the
natural excretory surface, or by some other in affinity with it,
accumulates in the circulation sometimes to a considerable
extent; and then, as all secretions are evolved from the
transuded liquor sanguinis, all become more or less contami-
nated with this retained product, though none are sufficient
to discharge it from the system.

Dut, though the instances of true vicariousness in secretion
scarcely extend beyond the discharge of water, yet there are
some instances—or, at least, there is one good one—of com-
pensative secretion approaching very nearly to the vicarious
character. You are probably aware that diarrhcea and vomit-
ing are very common incidents in the progress of Dright's

dizease establishes at the kidney ; and I therefore use the fact, without any
hesitation, as illostrative ¢ converso of the physiology of compensative ex-
crction. 1 may take this opportunity of adverting to the pathological igno-
rance which is implied in the endeavour to care diabetes by diaphoretics,—
an endeavonr made (we may presume) on the supposition that, if the fow
could be diverted from the kidney to the skin, the disease would, ipse fuecta,
be cured. In such treatment, it seems forgotten that the flow (as soch) is
the merest accident of the disease, and perhaps rather advantageous than
otherwise. The disease essentiglly conszists in a faulty assimilative process,
which gives an immense formation of sugar as a morbid resalt of the con-
version of food. This sugarbeing in the blood, Natare's best course, under
the circumstances, is to get rid of it, plus water, by the kKidneys. The
patient eventually dies—not because he passes much water, but because he
discharges, in the form of sugar, that which onght, in the form of some
protein compound, to renew the ti-sues of his body. If diaphoretics were
20 gnccessful as to carry gall the water of his system to the skin rather than
the kidney ; and if, as an immediate result of this energetic doctoring, he
should cease to pa-s gyrup by one outlet, and =hould begin to pass

fump-gugar by another, what difference could this make in the final issue of
the case @
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discase, when the function of the kidney is much interfered
with; and from the recent experiments of two French physio-
logists, I suppose this symptom must be considered a case
in point. Messieurs Bernard and Darreswill extirpated the
kidneys of dogs, and watched the resuli. It consisted of two
stages: there was a first stage, marked by increased gastric
and intestinal secretion, especially the former; and this new
secretion, instead of being periodiec, as the ordinary digestive
secretion is—instead of having any definite relation to the
meals of the animal, went on continuously, just as the secre-
tion of urine would do. During this stage, which lasted above
two days, the animal appeared well, digested his food pro-
perly, and had no trace of urea in the blood. The second
stage was marked by the cessation of this gastric secretion,
and by the appearance and accumulation of urea in the blood,
which presently produced its characteristic poisonous effects
on the brain, and soon killed the animal.

Now, thus far the case looks as if—at least, in the earlier
stage of the experiment, the gastro-intestinal mucous memn-
brane had taken on itself the function of the kidney, and had
eliminated urea. However, it had not accomplished this
vicarious secretion; it had not discharged urea, for the fluid
contents of the stomach and intestines were carefully exa-
mined, without betraying a trace of that substance; but they
contained a very large quantity of ammoniacal salts, naturally
foreign to them—so large a quantity, that it was impossible to
doubt that the urea had undergone in the blood that trans-
formation into carbonate of ammonia to which it is so prone,
and had in this form effected its escape into the intestinal
canal. It appeared, however, in all the experiments, that
this compensative action could not long go on; the intestinal
membrane was apparently unable to keep pace with the
necessities of the system, and death soon ensued.

Some pathologists have believed that certain changes in the
liver may be considered compensative for previous interference
with the lung; as, for instance, where enlargement of the liver
or its fatty degeneration occur in comue®ion with phthisis, or
with defective oxygenisatioh of the blood in hot elimates, and
under other circumstances of extreme bodily inaction, as with
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the celebrated Strasburg geese. There is room for doubt in
respect of these cases, and especially as to the first of them,
for (as I told you in a former lecture) fatty degeneration of
the liver often occurs independently of disense in the lung,
and, when in connexion with it, is not by any means invari-
ably proportionate to the pulmonary disease. Nor is it, as on
this theory it should be, equally a concomitant of other chronic
pulmonary diseases; it attaches itself to phthisis by reason
apparently of the diathesis in which that complaint arises,
not by reason of the interference with respiration, which it
eventually produces. Still, I think it may be admitted in
general terms, that the elimination of hydro-carbon at the
liver will increase when the blood is imperfectly aerated at
the lungs, and this may be considered a compensative action,
facilitated no doubt (according to a rule I have already given

you) by a certain natural similarity in the chemical functions

of the two organs.

So far, then, Gentlemen, as we have hitherto advanced with
the pathology of excretion generally, the following principles
would appear established:—

1. One organ can excrete for another only such materials
as are common to both. All organs ean excrete water, and
perhaps certain salts, for one another. Thus far—i, e, in
respect of such materials as are common to both—one organ
may be said in health to antagonise, or in disease to act
vicariously for another, but no further. There may be a san-
guineous derivation from one to another, but not a substitution
of activity.

2, To a very limited extent, certain retained excretions
may undergo in the blood a chemical change, which brings
them within the means of appropriation of some other organ
than that to which they specially belong; thus, in the experi-
ments I cited, urea for a time seemed to be excreted from the
system by the mucous membrane of the stomach—not, indeed,
as urea, but as carbonate of ammonia; thus, again, carbon and
hydrogen, when incapable of passing off in their respective
gaseous combinations, seem liable to be secreted as fat.

3. By means of drugs having special organie affinities—such
as cubebs for the kidney, elaterium for the intestines, arsenic
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for the stomach—we are able almost indefinitely to produce
and accelerate, in the excreting surfaces of the body, certain
changes, which tend in each case to eliminate the particular
drug with more or less aqueous exudation; but which fail to
augment, or, at the utmost, only momentarily augment, the
discharge of material specific to the surface. And,

4. As these accelerated molecular changes always involve
the occurrence of artificial hypersemia, so we may expect, and
we do really find, that excretions thus abnormally excited will
always contain evidence of the congestion we have induced,
presenting ( just like inflammatory effusions) the several
grades of albuminous admixture, to which presently the
fibrin of the blood, and subsequently its coloured particles,
are added in an increasing proportion. Under the influence
(e. g.) of cholera or elaterium, there is set up along the mucous
surface of the intestines, a condition of molecular excitement
under the operation of which they first shed their mature
epithelium; next, a profusion of unripe epithelial growth,
giving the re-actions of albumen, and floated in a profusion of
water; next, a fluid which constantly becomes more like the
serum of the blood, contains flakes of coagulated fibrin, and
often gives evidence of the rupture of capillary blood-vessels.

And as regards the practical application of these powers,
it is obvious that by means of them, as by a blister to the
skin, we can effect very decided derivations of blood—can
render one surface vascular, more or less, at the expense of
another: we can likewise carry away, by any of the excretory
surfaces, an indefinite quantity of a fluid possessing more or
less, according to the degree of stimulation, the chemical
characters of sernm. Dut the derivative processes thus in-
duced are so essentially of an inflammatory nature, that we
ought very much to hesitate in having recourse to them need-
lessly or violently; and, above all, in respect of solid and com-
plicated organs of excretion, such as the liver and kidney,
where every inflammatory excitement leaves its permanent
traces of mischief, we ought not to select them for the work-
ing of this vicarious irritation without the fullest conviction
of necessity.

From the ground we have already gone over, you will have
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gathered misgivings, that with some show of power against
humoral diseases we really possess extremely little true and
available influence. For while unquestionably we are enabled
to determine blood to this organ, or to that; while we can
confidently ensure that our senna shall pass out by one chan-
nel, our cantharides by another, and in either case carry serum
with them; we find this ability of little service in respect of
humoral disease, by reason of what I have already explained
to you. If rheumatic fever forms with explosive rapidity
certain materials congenial to the excretion of skin and kidney,
the use of diaphoretics and diuretics is obviously superfluous;
and in the latter more complex organ any such treatment
would of necessity do more harm than good. We see the
solid materials of the urine largely increased in rheumatic
fever: we have the clearest evidence that the material already
in the blood is a most efficient diuretic; so efficient, that not
infrequently, like cantharides, it produces hypersemia enough
to cause the excretion of albumen or of blood; and we are
acquainted with no medicine (unless water be so considered)
which can at all facilitate the process thus energetically com-
menced by nature. Derivatively we may act no doubt on the
mucous membrane of the intestines, and may establish there
a counter-irritation in relief of the inflamed organs; but
against that which is specific in the malady, our purgatives are
utterly powerless, and apparently contribute no more to vent
its distinguishing “peceant humours,” than, in a case of sup-
pression of urine, they would suffice to eliminate urea from
the system. Whether a material, seeking to pass off by the
skin and kidneys, be normal or abnormal; whether it be urea,
or that animal matter which loads the excretions of our
rheumatic patients, we have no sufficient reason for believing
that we can convert that diuretic material into one voidable
by the intestines. By any excreting organ we can only evolve
those elements which have a specific and elective affinity for
its action; and where this affinity prevails, I repeat that the
elements themselves work their own discharge with at least
" sufficient rapidity. Obviously then, Gentlemen, if the science
of medicine is to find the means of affecting the course of
humoral disorders, we must look further into the operation of
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drugs than the superficial evidence of their various local
affinities. Our only known power of qualifying the specific
materials of any excretion lies much deeper in the subject.
It lies in such means as we possess for accelerating and re-
tarding the waste of tissues and blood, or that metamorphosis
of their material which sooner or later furnishes the elements
of discharge. At the head of these means stands bodily
exercise, with its attendant increase of oxygenisation, as the
natural and by far the most efficient stimulus of the organs of
excretion. As to the question, whether there are any drugs
which control this process, either to increase or diminish it:
here exactly it is that our ignorance displays itself, and that
we find our inability to cope with the difficult problems of
humeral pathology.

It seems probable that water promotes these changes in
their normal direction: Becquerel found that, by increasing
its use, he could likewise increase the true urinary execretion
-—that of urea.

There are reasons for believing that mercury occasions in
the blood that dissolution of certain materials which is pre-
liminary to their excretion; for first of all (just as with a true
humoral disease) there is a period of general uneasiness and
febrility; this presently gives way to a second stage of its
influence, in which a variety of excretory acts occur with
unusual activity; while any effused inflammatory products tend
to re-enter the blood, and their fibrin undergoes disintegra-
tion. It is not easy to say, whether these phenomena are in
the normal direction of chemical change, and whether they
affect all the retrogressive elements of the blood; but in one
respect the excretions thus evolved obviously differ from the
more leisurely productions at the same surfaces—they are
more foetid, and therefore probably less oxidized. Likewise,
as with all excited excretions, they are apt to become inflam-
matory; in mercurial ptyalism the saliva is abundantly albu-
minous.

Antimony seems likewise, and in the same manner, to acce-
lerate the destructive metamorphoses of certain elements of
the blood; and indeed (since the recent researches of Dr.
Mayerhofer) we know more about it than about other drugs
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of the same class. Without materially altering the propor-
tion of coloured corpusecles in the blood, it produces a marked
diminution in its other solid ingredients, and reduces the fibrin
to about a third of its usual quantity. Co-incidently with this
change occur the various known acts of increased exeretion;
and in the urine (which has been especially examined) the
waste products of the economy are found in excess—espe-
cially the urea, of which there is discharged half as much
again as is normal.

What other drugs may act in this manner I am unable
with certainty to inform you; but when you find any which,
like these, tend to affect several excretions simultaneously,
you may have reason to suspect that such is their modus
operandi*

Such drugs, then, as mercury and antimony, when intro-
duced into the circulation, represent exactly the phenomena
of true humoral diseases; they effect or hasten a definite
metamorphosis in the blood, under the influence of which the
materials for excretion become sensibly increased; they do
not stimulate the organs on which they act by means of any
specific affinity between those organs and themselves (as
cubebs stimulated the kidney) but excite their actions in-
directly, evolving for their use, from the elements of the blood,
a larger proportion of that which it is their normal function
to eliminate; and (unlike those evacuative drugs which effect
their purpose solely by reason of their loecal affinities) these
catalytic medicines, if I may venture to call them so, do not
merely add themselves to the excretion which they provoke,
as nitrate of potass adds itself to the urine; for no quantity of
mercury mixed with saliva would render that fluid feetid.

* 1 do not mean that the apparent excitement of several excretions
simultaneously is in itself conclusive evidence of a medicine acting cataly-
tically on the blood, for compound drugs may divide their elements between
several organs. Acetate of ammonia, for instance, has the reputation of
being diaphoretic and diuretic: it might fuldl the one purpose, by means of
its ammonia, which wonld naturally tend to the kidney for elimination ; the
other, by means of its acetic acid, for which the skin wonld naturally be an
emunctory. Rhubarb appears probably to divide itself in a similar manner
between the kidney and the intestinal capal ; and many other instances of
the same possibility might be adduced,
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Of medicines acting antagonistically to these we have little
accurate knowledge. Dr. Boecker, of Radevormwald, who
has recently begun to investigate the subject in a most philo-
sophic spirit, and with extreme minuteness, has hitherto
not made progress enough to throw very much light on its
obscurity. With respect to articles of diet he has found, how-
ever, that the effete products of the economy diminish under
the use of wine, sugar, and coffee; and so far as one can gather
a clue from this and from the first steps Dr. Boecker has
made in regard of the catalytic medicines, it seems not unlikely
that many of the so-called tonics will be found opposed to
the destructive changes of the blood, and that their medical
efficiency may relate essentially to this opposition. It would
be of great interest to ascertain, in this respect, what is the
operation of quinine,

It will be obvious to you that our hopes of dealing success-
fully with humoral disorders depends altogether on the event
of such investigations as these—investigations which never
can be profitable, unless, like Dr. Boecker’s, they include an
account of every individual excretion, and base themselves
on a profound study of the natural metamorphoses of the
blood.

The only certain power which we hitherto possess over the
development of the blood is that of increasing the growth of
its characteristic cells by the internal exhibition of iron; and,
as their growth undoubtedly extends an influence over the
other ingredients of the fluid, we may account this discovery
as one of the very greatest practical value.

But, if we are to acquire a power of arresting the changes
or deflecting the products, of explosive humoral diseases, this
can only become possible by an exact knowledge of the condi-
tion of blood prior to the explosion; it must consist in a know-
ledge—not only of the materials of disease as they are ulti-
mately excreted from the body, but at least equally of the
previous condition in which they subsisted in the blood.
When that knowledge is attained, and when pharmacology
has become a science, by gaining a true insight into the opera-
tion of medicines on the blood, then the indications of prac-
tical medicine in respect of humoral disease will become clear
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and plain; and we shall be able to anticipate and prevent the
outbreak, or even directly to arrest the progress, of these
disorders with more certainty of success than we now feel
even in the humbler endeavour to moderate their violence,
and relieve their pain.

In connexion with our subject, there are still two or three
points to which I may briefly advert.

Some medicines are said to affect the exeretions without
having previously entered the circnlation. Poiseuilla has
endeavoured to explain the purgative action of certain saline
medicines as a simple phenomenon of exosmosis. Ile parodied
a purge with his endosmometer: he found that serum would
pass out of it, through animal membrane, into solutions of
sulphate of soda, into Seidlitz water, into sea water. The
profuse discharge which follows an ounce-dose of sulphate of
magnesia consists of nothing more than the ordinary excre-
ments with the addition of the purgative salt and of serum
from the bloodvessels.* Therefore, at first view, there is
nothing in the facts inconsistent with Poisenille’s theory ;
and an Italian physiologist, Dr. Bacchetti, has given further
development to the doctrine, by showing that the exosmosis
of serum into the saline solution is very much increased when
an artificial current is kept up, which (just like the circulation
of blood in the living body) constantly brings new portions of
the albuminous fluid within the sphere of attraction of the
saline one. It is argued further, that some single salt will act

* Limits of time and space hinder me from following to any extent the
subject of cathartic evacuation, and we are not possessed of any very per-
fect knowledge of its pathology. I may observe, however, in passing, that
a very important element in their operation consists in their hurrying away
from the intestinal canal a mass of material which otherwise would be ab-
sorbed. Among this material must be eounted some elements of the hepatic
secretion, sinee there seems good reason to believe that all the ingredients
of bile do not normally leave the body with the faeces, but that some of them
undergo re-absorptionsnto the blood. On the importance of this operation
1 am unable to form an opinion, but I wish it to be observed as fact, that in
the action of purgative medicines there are two elements to be considered :
first, their elective affinity for the gastro-intestinal mucous membrane as
their channel of excretion, and their consegquent derivative power in thar
direction ; secondly, their accidental influence in diminishing the absorp-
tion, from the intestinal cavity, of matters essential or subsidiary to
nourishment.
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as a purgative or as a diuretic, according to its dilution; will
purge (by exosmosis of serum) if it be given with little water;
will be absorbed and act on the kidneys, if the proportion of
water be largely increased. There is much plausibility in all
this, but I doubt if it will bear accurate inguiry. No dilution
of sulphate of magnesia prevents it from being a purgative
when given in sufficient quantity. No concentration of syrup,
or of mucilage, will convert these agents into purgatives, as
(on the above theory) it apparently should. I have given half
an ounce of nitrate of potass twice and three times a day, ina
tumbler of water, without producing that purgative effect,
which, in respect of its density, and by comparison with sul-
phate of maguesia, should be expected from its exosmotic
influence. The cathartic mineral waters are of very much
lower specific gravity than the serum of the blood; of lower
specific gravity even than the serum would be in respect
of its saline contents alone. Half an ounce of sulphate of
magnesia, taken in solution, and aecting as a purge, brings
away with it far more than enough water to reduce it below
the specific gravity of the serum. It seems almost certain,
by reason of these objections, that the exosmotic theory of
the action of purgatives is an insufficient one. Probably
they all enter the circulation; and the difference of action
is resolved into this; that the kidney suffices, without the
aid of another organ, to discharge any small quantity of
them which may be in the blood; but if their presence be
more copious, the intestinal canal co-operates for their dis-
charge. To this it must be added, that many saline medi-
cines, like other drugs, have definite local affinities, and
maintain their adhesion to one eliminative organ, without any
regard to differences of dose or dilution; nitrate of potass
and lodide of potassium (short of poisonons doses) are not
convertible into purgatives; nor am I aware that any dilution
of sulphate of magnesia will render it a diuretic.

It would obviously be foreign to my subject to consider at
any length the use of purgatives, as antidotes to the ordinary
forms of habitual constipation. I will merely point out to you
what seems to me the guiding principle in the matter. In an
infinite majority of cases, the disorder has nothing to do with
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defective excretory function, either in the mucous membrane
{on which ordinary purgatives work the results of their elec-
tive affinity) or in the appended glandular organs. It arises
in indolence of reflex-action in the muscular coat of the intes-
tine; sometimes essentially morbid, as depending on low ner-
vous energy in the special ganglionic centres of the canal;
sometimes artificial, as the result of habits, which have been
originally induced by faulty exertions of will in resistance to
the periodical suggestion to stool, and which have accustomed
the ganglionic centres to react only on more than their normal
amount of stimulation. In all these cases, the act of defreca-
tion, relatively to the blood, is sufficiently executed by its normal
organ — the mucous membrane; but it remains incomplete
relatively to the body, by reason of defective irritability in the
muscular fibres, which omit to extrude from the intestinal
canal the collected residue of digestion, with whatever mate-
rials of excretion have accrued from the mucous membrane
and from the glands. Buch collections become dry and lumpy,
in consequence only of their prolonged retention. Evidently,
then, the immediate cause of the inconvenience is the non-
fulfilment of a certain mechanical function; and, just as evi-
dently, the best palliativées must be such as will most nearly
imitate, or most naturally provoke, that absent mechanical
process. It would be an error habitually to effect by colocynth
what a clyster could equally accomplish, just as it would be
foolish (if possible) to substitute diaphoretics for scap-and-
water: but still more erroneous it would be to employ either
colocynth or clyster, when a slight correction of diet may
answer the purpose naturally.” The normal method of de-
faecation is by way of tactual stimulation of the mucous mem-
brane: this stimulation is effected by the undigested particles
of food; their extrusion by the muscular fibres of the intestine
is the reflex result. The rationale of the use of brown bread
and fibrous vegetables by costive persons is, that the larger
proportion of indigestible stuff in these substances renders
them more active stimulants to the peripheral nervous expan-
sion of the intestine. The permanent cure of defective reflex
action in the intestinal canal, is a matter relative to the
general patheology of innervation; it cannot possibly be at-
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tained unless the treatment of each individual case be under-
talken conformably with those principles which I have endea-
voured to indicate; not by a constant make-shift repetition of
inappropriate purgative drugs; but by supplying, as naturally
and as simply as possible, that very condition which is want-
ing to the process of defaecation, while, simultaneously, mea-
sures are taken to repair (by appropriate tonics) the defective
innervative energy of the ganglionic centres, or to dis-aceustom
the canal from the habit of indolence which it has been per-
mitted to acquire,

There are some medicines which traverse the intestinal
eanal without undergoing change; or which undergo only such
change as precludes the possibility of theirabsorption. Oxide
of zine illustrates the first occurrence. Heller has witnessed
its exhibition up to two doses of two drachms daily, without
finding a trace of it in any other excretion than that of faeces:
and there he has succeeded in finding the entire quantity
taken, still in the very same form as that in which it had been
exhibited. Obviously it must have been quite inert.*

Nitrate of silver illustrates the second case — that of
medicine undergoing changes in the canal which render their
absorption impossible. It is a drug which has puzzled physi-
cians; knowing little about it, they thought it might do good
in epilepsy; they found with it (as with every other drug that
has been tried) that some patients improved, and others
got worse; and I am not aware that there was any particular
reason for connecting either event with its action as a remedy.
Heller, whom I have often quoted to you in this lecture, has
inquired into the chemistry of this medicine in a number of

* [ entertain no doubt whatever of the accuracy of Heller's observations,
and am therefore, convinced of the inertness of the drog. It is amusing,
with this conviction, to read the following fradition of its uses, which [
transcribe from one of our most judicious and practical writers. * Inter-
mally, it has been wsed chiefly as a tonic in epilepsy, and sometimes with
advantage. In other convulsive and spasmodie diseases, more especially
spasmodie cough, oceasional benefit has been derived from it, and favour-
able reports have heen given of its action as a tonic and astringent in chronic
catarth. As an astringent, it is also not without use in chronic
diarrheea. Lastly, it is a favourite tonie with some, in various scaly cuta-
neous diseases, more especially lepra and psoriasis; in which it is usually
given along with the solation of potash."
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cases, which I need not specify further than to show yon
that they were sound experiments; in one case ten grains, in
another case twelve grains, were taken daily during a period
of three months. Now, no trace of these large doses could be
found, either in the blood or in the urine; and on further in-
quiryit wasfound that every particle of the drug was discharged
with the fieces in the form of chloride—that it had probably
assumed that form on entering the stomach, and thence had
passed on without change. This explains why the internal
use of nitrate of silver does not always make patients black,
according to its well known occasional effect; perhaps it would
do so uniformly if it were absorbed; but within the ordinary
limits of dose this can hardly ever occur, nor, exeept in very
rare instances, can the medicine be other than inert.*

We see something similar with iron, though happily not to
the same extent; a very large proportion of each dose under-
goes a change, which leads to its traversing the intestines in
the un-absorbable and inert form of the insoluble sulphuret;
and it is a comparatively small proportion avhich enters the
circulation, and constitutes so invaluable an agent for pro-
moting the development of the blood.

* [ cannot refrain from drawing attention to the foolish pretence of
medical treatment which consizts in the exhibition of what are called
demulcent preparations in varipus internal maladies, under the notion that,
by reason of their original sliminess, they impart some peculiar bland and
soothing quality to any disordered secretion. It is especially in the com-
plaints of mucons membranes that they have been prescribed—in gonorrhoea,
in evstitis, in ealcalons disorders, in 1.'ariuus. inflammations of the intestinal
canal, in bronchitis, and the like. In the prevailing impression that such
materials act specifically on mucous membranes and shield them from acrid
contact (as though additional animal mueas were laid afresh over the sur-
face) it seems totally forgotien that these mucilaginous drinks, so soon as
they enter the intestinal eanal, undergo digestive changes which divest
them completely of the physical property, to which so much mistaken im-
portance is attached. It may be very well for the laity to suppose that
barlev.water, or decoction of guince or mallow, can give direct and specific
relief to bromchitis or clap, in the manner here alluded to: but every com-
petent physiologist knows, or ought to know, that no mucilaginoos quality
ean survive the act of digestion ; that these medicaments reach the organs
on which they are supposed to operate in a form of absolate inertness as
regards the pretended efficiency ; and can diminish the acridity of a secre-
tion {e. r. of the urine) merely by the water which they furnish for its
dilution.
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As a last hint in respeet of humoral diseases, and the medi-
cines which relieve them, I may tell you that there are
instances in which some excernendum appears to be detained in
the blood for want of some other definite material with which
it may combine for the purposes of discharge; and in which,
if one knew exactly how to act, one might do good by adding
the defective element. I can illustrate to yon what I mean
by a point in the history of delirium tremens; begging you to
observe, however, that I am not arguing for the humoral
origin of the symptoms in that disease. Dr. Bence Jones
drew attention, some years ago, to the striking deficiency of
phosphates in the urine in this disease, and contrasted this
peculiarity with an opposite one, of increase in those
ingredients, in cases of true inflammatory action in the
brain. In a case of the former deseription, treated at Vienna
under Heller's observation, lime-water happened to be given
as a remedy: the fixed salts of the urine immediately rose
from a very low figure, 4.60 per 1000 to 13.2 (the phosphate
of lime having increased nearly eight-fold) while the extrac-
tive matters fell from 22.66 to 10.1. In considering this case,
it is difficult to avoid the conviction, that the lime supplied a
condition, which was previously absent, for the elimination—
perhaps even for the formation, of other ingredients; and that
the deficiency of phosphates must have been accidental and
secondary to that absent condition with the lime-watersupplied.

I wish we had more information of this nature. T do not
desire you to attach undue importance to the particular in-
stance, but rather to consider it as a clue for inquiry into the
obscure operations of other remedies, and into the means for
treating humoral diseases. When we become enabled to deal
preventively with these diseases—preventively, I mean, as
regards their tendency to explosive attack, I doubt not that
this power will consist in the application of measures acting
during the latency of the disorder, in a manner analogous to
that just indicated to you: it will consist in our constantly
keeping the system supplied with means for eliminating that
material (whatever it may be) whieh, by its retention in the
blood constitutes the latent stage, and prepares for the explo-
sive attack of gout, rheumatism, carbuncle, and the like.
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Gentlemen, in commencing this lecture, I did not disguise
from you that the subject was obscure and unsatisfactory; that
I could give you little certain information on mueh of it; that
often I could afford you only hints and conjectures; that I
must hope to render the consideration useful to you mainly
as the means of exciting your attention to the extreme defi-
ciencies of our science, and inviting your industry to matters
in which exact observation is so peculiarly required. Perhaps
I have dispelled for you some pleasing illusions as to the
omnipotence of drugs; but, believe me, it is infinitely to be
desired that we should recognise the insufficiencies of our
knowledge, and grapple with the difficulties of its increase,
rather than voluntarily acquiesce in a system of sham thera-
peutics, and prolong the reign of a blind empiricism hostile to
every interest of science and humanity.
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date) I may remind you of Dr. Robert Williams’s classical
work, completed only nine years ago, when he was still physi-
cian to this hospital; and I may cite that work as occupying
the highest rank in the practical literature of this country. I
would earnestly recommend you to study his two volumes
thoughtfullv: you will rise from their perusal with an infi-
nitely better knowledge of the subject than you are likely to
obtain from other reading. Youwill regret that he no longer
lives, to teach here what he understood so well: a regret more
than equally shared by those who had personal intercourse
with him, and who remember with how much simplicity and
kindliness of character his great professional attainments were
combined.

In what follows, I may take for granted that you are fami-
liar with the general phenomena of the diseases to which I
have to allude. It would be far beyond my province to enu-
merate, in detail, what is distinctive in the symptoms and
progress of the various fevers and allied disorders. I shall
confine myself to a consideration of their specific causes, and
of the manner in which these agents proceed to produce their
characteristic effects; and I shall trace these effects only so
far as they may help us to attain a knowledge of the relations
subsisting between them and their alleged causes.

By morbid poison we understand a product, which is the
supposed specific cause of certain specific diseases: of syphilis,
for instance; of scarlatina, of typhus, of glanders, of small-pox,
of hydrophobia, and the like;—a produet, which has many
striking differences from all other poisons, but chiefly these:—
first, that while other poisons (oxalic or hydrocyanic acid, or
sulphuretted hydrogen gas) act directly in proportion to their
dose, becoming more or less deadly in proportion as more or
less of them is brought to bear on the organism; you may ob-
serve, contrariwise, that the morbid poison (the poison of con-
tagion) produces its characteristic results, when given in the
minutest conceivable doses, just as surely, and just as deadlily,
as when the system is saturated with it:—and, secondly, that
while common poisons diminish from the body, or at the most
remain stationary, during the production of their effects,
morbid poisons apparently undergo, within the body on which
they act, a striking and singular increase.
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The phenomena which follow infection with a morbid peison
consist of certain local changes, attended by a peculiar con-
stitutional state. The local changes may be generalised as
sub-acute inflammatory processes, attended (perhaps preceded)
by the deposition of a specific material, which material in most
cases contains an agent capable, by inoculation, of producing
in another person the same symptoms as have attended its
own generation in the original sufferer. The peculiar consti-
tutional state is one essentially of depression; modilied, no
doubt, and intermixed with those phemomena of reaction
which the living body (like a spring) always opposes to the
direct pressure of exterior influences.

Of the local changes, partaking of an inflammatory cha-
racter, your memory can give you many illustrations: such
are seen in the pustules of small-pox; in the cynanche and
erythema, and kidney affection of scarlatina; in the intestinal
ulcers of typhus; in the catarrh and eruption of measles; in
the rupia or periostitis of syphilis; in the swollen parotid of
mumps; in the dysentery of malarious fever; in the suppu-
rating tumours of glanders; and in various other symptoms
that might be quoted.

And, let me beg you to observe, it is because of these local
differences in effect that we are impelled to distinguish the
causes, and to speak of them as specific: syphilis never pro-
duces ulcers in the ileum, scarlatina never causes iritis; the
causative poison of the one disease differs from the causative
poison of the other, for on the self-same subject it produces
different effects.

Not so, or at least not remarkably so, with that constitu-
tional state which precedes and accompanies the local changes.
It represents what I have already sketched to you as generic
features in the expression of humoral disease. Take, for
instance, the incubative symptoms in a case of continued
fever, and see to how many of the acuter blood-diseases the
same description might apply. I purposely borrow the cata-
logue of symptoms from an impartial describer:*—* The
expreszion of the patient’s countenance alters; he becomes

* Dr. Watson—Lectures on Practice of Physic, under head of ** Continued
Fever,"”
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pale, languid, and abstracted; those about him observe that
he is looking very ill. He is feeble, and easily tired; reluctant
to make any exertion of mind or body; listless, and often
apprehensive of some impending evil. Ie loses his appetite;
his tongue becomes white, and inclined to tremble; the bowels
are irregular, often confined, sometimes affected with diar-
rheea; his senses lose their natural delicacy. He has uneasi-
ness or wandering pains in various parts of the body, and
occasionally there is some giddiness; drowsiness, perhaps,
during the day, and unsound, unrefreshing sleep at night. In
one word, the patient droops. The regular onset of the fever
is very frequently indeed marked by a shivering fit; another
common phenomenon at the period of the invasion is severe
headache...... But you will also perceive, even when there have
been no premonitory circumstances, that symptoms arise, even
thus early, which belong to the nervous system, and denote
some disturbance and alteration in the functions of sensation,
thought, and voluntary motion. They are comprised under
the general phrase,  febrile oppression,” and they are different
fromn what we notice when pyrexia or feverishness supervenes
upon inflammation. The muscular power issensibly enfeebled.
Sometimes the patient will struggle against this, but in a few
hours, or in a day or two at farthest, he talkes to his bed.”
Now, this sketch of the invasion of continued fever not
only represents most aceurately what it is meant to represent,
but much more: with very slight modification, it is equally a
picture of the commencement of erysipelas, of small-pox, or
of scarlatina—in fact, of all the acuter infected diseases. And
that which is characteristic of each individual poison—the
determination, namely, of morbid products in one direction or
another, arises only when the preliminary stage of depression
has passed, and when augmented vascular action has set in;
it belongs to the stage of reaction. A patient may die in the
first access—in the first tremendous shock and depression of a
morbid poison, almost as with a long draught of dissolved
oxalic acid, or as with a dose of nicotine; and you may be
absolutely unable to say, from any characteristic sign, what
has killed him. Surrounding eircumstances (such as the pre-
valence of a particular epidemic) may enable you to guess;
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but, apart from such evidence, you could not say whether scar-
latina, plague, small-pox, typhus, cholera, or yellow fever, had
stricken the man down thus suddenly. Nor even in that partial
and qualified reaction, which makes the second stage of fevers,
would you be able to distinguish more certainly than in the
first the nature of the poison,were it not for the admixture of
symptoms derived from local changes. That the * patient is
hot, flushed perhaps, and thirsty; that he has a frequent and
hard pulse;” that his secretions (except under the special cir-
cumstances alluded to) are scanty and offensive: thus much
belongs to all the cases equally. It is by the exanthema of
one disease, by the peculiar delirium of another, by the
evacuations of a third, by the dysphagia of a fourth, that you
are able to say with what malady you are dealing. Your
knowledge of its speciality depends on its local manifestations.

And now, gentlemen, to connect these striking phenomena
with a cause, let me remind you of what takes place when
you inoculate with small-pox. This will do as an instance of
infection.

You receive—perhaps from a long distance—from Dublin
or from Edinburgh—a lancet, on the point of which is a little
dry animal matter. This lancet has pricked the pustule of a
patient suffering with small-pox, and the contents of the pus-
tule have been allowed to dry on the lancet. Now, with this
lancet, you make a single puncture in the arm of a healthy
person, not previously defended by vaccination or otherwise;
and what resultst “ On the second day after the operation
(says Dr. Gregory)* if the part be viewed with a lens, there
appears an orange-coloured stain about the incision,and the
surrounding skin seems contracted. On the following day a
minute papular elevation of the skin is perceptible, which on
the fourth day is transformed into a vesicle with a depressed
centre. The patient perceives an itching in the part. On the
sixth day some pain and stiffness are felt in the axilla, proving
the absorption of the virus into the general mass of blood.
Occasionally on the seventh, but oftener on the eighth day,
rigors occur, accompanied sometimes with faintishness, some-

¥ Cyclopesedia of Practical Medicine, art. Small-pos.
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times with pain in the back, headache, or vomiting. The
patient complains of a disagreeable taste in the mouth, and
the breath is offensive, soon after which the eruption shows
itself.” If the patient have been a woman, and pregnant, her
feetus will generally have been affected, and if so, will have
died. Finally, when the eruption has developed itself, you
find that every one of these new pustules inherits the infee-
tive power of that from which they were developed; and thus
from one patient you can obtain enough of the morbid poison
to diffuse small-pox throughout the habitable globe in an
inconceivably short space of time. Observe this immense in-
crease of material: remember the almost imperceptible stain
on the original lancet: here you have its material reproduced
by a thousand-fold—a million-fold multiplication.

But it is not only by inoculation—i. e., by breach of surface,
that the disease can propagate itself to the body of a previously
healthy person. As I have already stated, the feetus in utero
may contract the disease from its mother; therefore the
material cause of the phenomena is soluble; for between the
circulating systems of mother and child there can be no
other communication than by fluid matters. And further,
the material is wvolatile; for persons having no contact with
the patient, either directly or (except for the atmosphere)
indirectly, are likewise liable to contract the disease.

There is yet another very striking point in the case. Your
patient having recovered, suppose vou try to infect him again
in the course of a few months. You charge your lancet; yon
make the puncture as before; or you make half-a-dozen;
you accumulate all means of infection about the subject of
your experiment; but no longer will he give a single sign of
the specific affection. You have got from him all the pheno-
mena he can give in answer to that particular re-agent. I
may compare his change of condition to this: suppose you had
a tumbler full of a solution of earbonate of soda, and added
an excessof nitric acid; you would get vehement effervescence,
more or less, according to the abundance of your dissolved
carbonate, and continuing till it had effected the complete
dis-engagement of the gas: then — that particular moment
having passed, you might add nitrie acid ad infinitum, but not
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another bubble would rise. Just so, your patient refuses to
effervesce any more from new infection; certainly for a long
time; perhaps for the rest of his life. You re-apply the same
cangse as produced the phenomena before— identically the
same material; and you get a different result. This fact con-
clusively proves that a change has occurred in the subject of
vour experiment; a change in him has altered his relations to
an unchanged exterior cause; by this personal change the poison
is rendered inert to him, while it retains its activity towards
others,

We have it accordingly demonstrated, that for the produc-
tion of the disease there must be a specific internal, as well as
a specific external condition; that the former is liable to be
exhausted; and, as it becomes exhausted in the production of
material phenomena (namely, in the generation of pustules)
therefore, obviously, it must itself be a something material,
like that outward condition with which it co-operates; as the
poison of small-pox is a something material and tangible, so
the susceptibility to small-pox is a something material and
tangible. Of this material—whatever it may be, no trace
remains in the blood, when the disease has completed its
course.

Thus we get a general formula for the pathology of small-
pox, which will be useful as a standard of comparison for the
other poisons in our list. A certain organic material, A,
soluble and partially volatile, affects particular relations with
B, an ingredient (apparently a normal ingredient) of the
blood: the result of their coming together are (1) the utter
destruction of the latter,}; and (2) the immense increase of the
former (A); not, indeed, at the spot of infection, but elsewhere.
On the one hand, the virus augments so much that it is found
all over the body, forming innumerable pustules, and conta-
minating the breath with its volatile miasma; on the other
hand, the inward natural ingredient of the blood simulta-
neously diminishes, and at the end of the process is found
totally exhausted.

Look at this as a chemical experiment: you add A to I;
presently you find that B has vanished, and that A has under-
gone an immense augmentation. What is the meaning of
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this? What has become of B? Whence has the new A been
derived ? It is difficult to avoid the conviction, which arises
with almost logical certainty, that the increase of one material
and the decrease of the other have stood in essential mutual
relation; that, in short, it has been a process of conversion;
that the essential relation of the two matters (that derived
from without, and that contained within, the blood) has con-
sisted in the ready convertibility of one into the other; that
the specific power of the virus is its power of effecting this
transformation, and no other.

Finally, that material of the blood in which the virus of
small-pox effects this peculiar change, seems, though a normal
constituent, to be no esssential one; for the patient convalescent
from small-pox, though with no demonstrable trace of that
constituent in his blood, returns to at least as good health
as he ever enjoyed previously. It may be added, too, that in
a certain very small proportion of persons, this natural
ingredient of the blood appears to be not uniformly present;
for there are persons (apparently undefended by any previous
oceurrence of the disease, or by other known means) in whom
your original inoculation would have failed; persons, who
would bave shown a non-infectibility by the poison, and who
therefore must (at least for the time) have been without that
material in their blood which constitutes the suseeptibility
to the disease.

The line of argument which I have followed in regard of
small-pox, leads to very similar, though not identical, results
in respect of measles, scarlatina, typhus, glanders, plague, and
probably hooping-cough: there is the same evidence that a
certain definable state of the blood is one of two conditions for
the formation of the disease: that this preparatory and per-
missive state (different and characteristic for each separate
infected disease) isa peculiar chemical state, dependent on the
presence, or the excess, in the blood of a material convertible
into identity with the poison: that the poison, thus augmented,
endeavours to eliminate itself by surfaces, the choice of which
is a distinctive and specific mark of each poison respectively:
that, for a greater or less time after the fulfilment of this
eliminative process, the susceptibility to the disease is ex-
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hausted : and, finally, that the severity of the disease, in each
instance, will depend—not on exterior circumstances, but on
interior and personal conditions; not on any variation in the
degree or amount of foreign infection (so long only as this has
actually occurred) but on the patient’s own possession, within
the stream of his circulation, of a larger or less abundance of
that specific material, which—as I have argued--constitutes,
on the one hand, his susceptibility to infection, and, on the
other, his power of expressing the disease. Ile must necessarily
evolve symptoms in proportion to his richness in that which
furnishes their material.

In the poisons of these diseases great difference of volatility
is observed: those of syphilis, plague, hydrophobia,and glanders
may be considered absolutely fixed. There is difference also
in respect of elimination; some of the poisons determine them-
selves exclusively to surfaces by which they may be dis-
charged; but others—as, for instance, hooping-cough and
perhaps hydrophobia—have not this tendency in so marked
a degree. The local determination most characteristic of
hooping-cough, seems directed chiefly to the nervous centre
of the pneumo-gastric: with hydrophobia it is more difficult
to speak positively, for the disease proves fatal too soon for
the local determinations to have clearly expressed themselves,

But there is a very common disease, which introduces some
new difficulties into the doctrine of infection. I mean syphilis,
If you inoculate with syphilis, (I mean, with the secretion of a
chancre or a bubo,) you get, alinost certainly, a pustule at the
spot, rapidly followed by induration, and by a considerable
local inerease of the poison. For wherever that induration
extends, there you have the characteristic infective material
of the disease. But presently that induration softens itself;
the ulcer which was seated on it becomes cicatrised, and the
patient flatters himself with the conviction of recovery. Six
weelts afterwards, more or less, that conviction begius to be
disturbed: some general indisposition attacks the patient; not
quite such as I described after the inoculation of small-pox,
not so acute or severe; but a feeling of being out of sorts, and
a general feverishness and malaise (sometimes very marked
and noticeable, sumetimes less s0) in the midst of which
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appears the characteristic exanthema of secondary syphilis,
often with sore throat, and presently with various other local
inconveniences, admitting of comparison with those conse-
quences of morbid poisons, at which we have already glanced.
But there are two very striking peculiarities in the history of
syphilis: first, these secondary discharges — the pustules or
bullze on the skin, the ulcer in the throat, or any other elimi-
native sores opened by the disease—these do not contain a
virus similar to that of the original chancre. IFrom the
secondary pustule of small-pox you get (as I have said) iden-
tically the same virus as from the original pustule; but from
the secondary sores of this other pox, you do not. The poison
of secondary syphilis is different from that of primary syphilis
in this respect, and likewise in another: the poison of primary
syphilis is insoluble; it will not act through a continuous
membrane; the poison of secondary syphilis, on the contrary,
is soluble, and acts (as we see in its affection of the feetus in
utero) through the unbroken walls of capillary bloodvessels.
And a second point of peculiarity in the disease is—that it
does not exhaust, nor (so far as we know) materially diminish
the patient’s susceptibility to future infection. Accordingly
the general description of the modus operandi of the primary
syphilitic poison seems to be this: being inoculated, it acts to
a certain extent like those which we have already considered,
converting into its own likeness those appropriate materials of
the blood which come into contact with it:* but this action is
apparently limited, and at last arrested and reversed, by a dis-
position inherent in the virus to enter into sume new union, or
to reciprocate some new modification with other ingredients
of the blood; by which union or modification it attains a
second form, wherein (whether by addition or by subtraction of
matter) it comes to possess new qualities;—solubilily which it

* It is interesting to observe that, whatever change syphilitie inoculation
effects in the hlastema of a part, that change is apt to repeat itzelf in the
adjoining lymph. glands. The muitiplied poison does not azsume its secandury
characters in them ; it =till retains its primary pecnliarities, and may (e g.,
from an ordinary bubo) be communicated by inoculation,. ‘The affection of
the lyvmph-glands by primary syphilis adds a farther illustration to some
remarks made in a former lecture (that on Cancer) as to the transferability
of disease in these organs by eonfinuity af bleslema,
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had not before, and an inability to propagate itself by inoculation
from the surfaces at which (judging by analogy) we may sup-
pose that it discharges itself. In becoming a true blood-
disease it ceases to be communicable except by what is equi-
valent to transfusion of blood,

The action of the vaccine virus shows a somewhat similar
peculiarity. Vaecination leads to a local multiplication of
the poison; and we are therefore justified in arguing analogi-
cally, that there exists in the blood a material convertible
into vaccine virns. DBut here (as with syphilis) the blood-
material, in the act of its conversion to virus, seems capable
of some new metamorphosis or combination, which renders it
inert, or leads to its removal from the system. We have
good grounds for supposing that this blood-material is iden-
tical with that which constitutes the susceptibility to small-
pox: so that its inertness, or its removal (artificially effected
by vaccination) confers on the patient the same immunity as
we would gain from having the material exhausted (in its
natural manner) by an attack of small-pox. The difference
in the intermediate steps is striking: inoculate with small-
pox, and the blood-material converts itself into virus—not at
the puncture only, but elsewhere, and leads to the formation
of pustules over the whole tegumentary surface of the hody:
inoculate with vaccine matter, and the same material converts
itself into virus also, but into a virus so liable to change by
some other ingredient of the blood, that, as fast as it rises, it
becomes neutralised, or excreted; and this in a mannoer so
silent and imperceptible, that—except for the momentous
change effected in the patient’s blood by the destruction of
that which constituted his variolous susceptibility, we might
almost overlook the constitutional largeness of its eperation.

I may take this opportunity of explaining to you a difficulty
which arises in the doctrine of morbid poisons, from consider-
ing the mitigation which their severity often appears to un-
dergo, when they are infected by artificial inoculation, It
appears, that while infection is the certain test and evidence
of certain materials in the blood, inoculation is, in many cases,
a much finer test than can be afforded by atmospheric inhala-
tion; and, as the severity of symptomns will be in proportion
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to that chemical state of the individual by which he is infec-
tible, so I would explain the frequent comparative mildness of
inoculated small-pox. Dy inhalation of the volatile virus,
fewer would be affected, but those few would have the disease
severely; this method of infection including only those persons
who possess a great abundance of the material which renders
infection possible, and who (by reason of their large possession
of that material which leads to the production of symptoms)
would naturally suffer much; while the process of inoculation
(being, as I expressed it, a finer test) will elicit evidence of
the disease from a far larger number of persons, will include
many who possess a minimum of the symptom-producing
material, and who, for that very reason, will suffer the disease
in its mildest form. On the same principle, I would explain
that other fact, well known in practice, that on the first inva-
sion of an epidemic, the proportional mortality is greatest;
while later in its progress (when far larger numbers are at-
tacked) the proportion of recovery is increased. At the com-
mencement of the epidemie, the exterior causative influence
is at its minimum: those only contract the disease at this
period who possess, in an extreme degree, that interior condi-
tion which constitutes the specific susceptibility, and which
(as I have already explained) measures the severity of an
attack in exact proportion to the facility with which it is
incurred.

With respect to that well-marked deleterious agent, which
arises in the decomposition of vegetable matter—the paludal
poison—the poison which is the cause of the various intermit-
tent and remittent diseases, from the milder ague of our
climate to the deadly malarious fever of the tropics,—I may
confess that I hardly know whether it ought to be classed
with the morbid poisons now under consideration, or perhaps
rather with the common poisons derived from un-animated
nature; for if it differs (as no doubt it does) from these latter
poisons, in its longer periods of latency,* and in the slowly

* ¢ The period of time that the paludal poison may lie latent varies from
g few hours to ten or even twelve months. Our troops during the Walcheren
expedition suffered immensely from intermittent and remittent fever. On
their return, however, to this country, great care was taken to quarter them
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progressive character of the functional and textural changes
which it works in the body; on the other hand, it may be
argued that these are minor points of difference, and that in
more essential respects the paludal poison deserves to be ac-
counted a common one. Where intense, it spares very few,
and therefore cannot be proved to have those special affinities
in the blood which belong to the morbid poisons: it confers
no subsequent immunity, and on this account also cannot be
thought to have such relations: it acts in proportion to its
dose, which is not the case with morbid poisons: the circum
stances rendering it severe are local (as opposed to persoual)
circumstances; for in certain countries it is always immea-
surably severer than in others; and lastly, but,as I think,
most importantly, it does not reproduce or multiply itself in
the human body; it cannot convert any element of the blood
into its own similitude; nor are its effects capable of propaga-
tion from one person to another.

That it is a material poison, capable of effecting entry into
the blood, and not any mere physical influence inherent in the
soil, seems certain: we can trace its operation in a definite
line of progress through space, and can observe it becoming
arrested by material impediments—by trees, or by a line of
buildings; it is soluble, too, for it has been known to affect
the feetus in utero; and moreover, it has difficulty in crossing
water—probably from undergoing solution there: heat is its
great evolver; watery moisture its chief vehicle. Whether
it consists in some complicated organic product, or is of a
simpler constitution, I am unable to decide. 1 incline to
the former supposition; but I may tell you that the late Pro-

in situations remote from all known sources of marsh-miasmaia ; vet fresh
cases continued to ocour as late as five, six, eight, nine, and even téen months
afterwards. A knowledge of the distant period the paludal poison may lie
latent explains many facts otherwise of dificult solution. We are perpe-
tually, for instanece, receiving into our hospitals, both in winter and early in
the spring, patients labouring under intermittent fever—seasons when the
temperatare of the atmosphere is so low as to render vegetable decomposi-
tion almost impossible. It seems probable, therefore, that the vernal inter-
mittent must result from marsh-miasmata, received into the system during
the preceding sammer or antomn, and which has remained dormant in the
system till some predisposing circumstance has roused it into action.”—
Williams, ii. 465.
AAa2
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fessor Daniell,* in analysing the deadly waters of the Gambia
found in them no unnatural quality but one—they contained
a considerable quantity of sulphuretted hydrogen.

The severer operation of the paludal poison often illustrates,
what is true of all poisons acting through the blood, that life
may be extinguished by them without evident structural lesions
remaining. Dysentery, disease of liver, spleen, or perito-
neum, and the like, arise under minor degrees, and slower
operation of the poison. Yellow fever may kill in a few hours,
leaving no posthumous sign of local determination. Time will
not allow me to enlarge on the symptomatology of malarious
diseases. For the sake of our subject generally, I would
merely suggest two points for your consideration—first, that
the characteristic remission and recurrence of symptoms in
this class of disorders may depend on the alternate exhaunstion
and reproduction, either of the poison itself, or of that blood-
material on which it acts; secondly, that their marked ten-
dency to affect the spleen with chronic enlargement and
inflammation is a peculiarity to which I shall presently again
advert, as it suggests some explanation of what is special in the
disease,

In intimate, but most obscure relation to these paludal
poisons, stands the unknown cause of the so-called Asiatic
cholera—an influence which is migratory, moving in definable
procession round the globe, and affecting large regions in
succession, but yet, in its migrations, evincing so singular a
preference for malarious districts, that it might be called
epichorial rather than epidemic; and we might, not improbably,
conjecture of its wandering cause, that it consists in some
agent capable of determining a secondary modification in
whatever malarious atmosphere it may traverse. Whether
the primary influence be aerial, telluric, or even astral, we
are quite ignorant; we only know, that in some parts of Asia
it is now constant, and that periodically it tends for a while
to enlarge the area of its operation, advancing with each year

* Exception has been taken to this statement of Mr. Daniell’s, 1 think
by Dr. MeWilliam, in his account of the Niger Expedition. The symptoms
of intermittent and remittent fever are certainly not such as would be pro-
duced by sulphuretted hydrogen.
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more and more, till its shadow encircles the globe, and then
retreating again within its original focus. In its European
excursions, it has prevailed for three years, recurring each
autumn in the localities first affected by it, with a severity
gradual, both as to its increase and its decline. Of its com-
municability from person to person, proof has never yet been
given; but of the intensely poisoned condition of the district
in which it prevails, innumerable records bear evidence. In
all probability, the disease spreads independently of any
personal intercourse; and the power of infection may be con-
sidered an appurtenance of the district rather than a property
of the sufferers. The eliminative acts excited by the poison
of cholera are among the most violent manifestations of
disease, stripping off the epithelium of the intestinal canal,
and purging forth serum, by stool and vomit, with a’ rapidity
which literally desiccates and shrivels the patient, so that his
blood, by reason of its extreme inspissation, is rendered inca-
pable of its normal functions. There is a degree of its opera-
tion, however, in which the choleraic poison, like that of
yellow fever, may kill and leave no sign. Death may occur
from its intensest action, even within a few minutes.
When the cholera reached Muscat (says Dr. Williams)
in some instances only ten minutes elapsed from the first
seizure before life was extinet; and at Punderpore, the dis-
ease is said to have raged with such severity, that 350 persons
died in the streets, * tumbling over each other lifeless,” or,
according to another authority, as if “ knocked down dead by
lightning.” I need hardly tell you, that in such cases no
eliminative actions could be established, nor would any
characteristic morbid appearance be found in the solid organs
of the body.

And now, Gentlemen, to return to the truly morbid poisons
(for I do not include the paludal poison in this phrase, except
where I distinctly mention it)—I have spoken with some
decision of two conditions as necessary to the infection of dis-
ease—first, of course, the existence of the poison; secondly,
the existence of some other substance, an ingredient of the
blood, over which the poison exercises a peculiar, usually an
unique, influence. Idonot consider this statement to embody
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any particle of theory: I consider it to be the simplest gene-
ralisation of facts which lie within the sphere of your daily
observation.

But you will probably expect me to give you more exact
information as to that mysterious causative agent which con-
stitutes the power of infection; you will probably expect me
to tell you what it is, and how it operates.

This is no easy task. To explain the nature of a cause,
which, in the act of its operation, undergoes, as it seems,
spontaneously, an almost infinite multiplication of its causative
principle, and which yet, ipso facto, ceases to be causative in
the original sphere of its operation; this cannot but be con-
sidered a most intricate pathological problem.

The immense multiplication of the poison (as I have illus-
trated it to you in small-pox or measles) is at once an almost
overwhelming difficulty. What is there like it in chemistry
or in physics, or in any operation of brute matter on the living
body? The difficulties arising in this point are so great, that
some very able pathologists have addressed themselves to the
labour of explanation. I may confess to you, that, to my
mind, none of the attempts hitherto made appear to have
been successful; but I will tell you the two opinions which
at present chiefly prevail, and I will explain to you what I
conceive to be their deficiencies and errors.

Partly by reason of the regenerative power of the poison,
and partly to overcome difficulties which arise in the question
from considering the migration of epidemic diseases, Dr.
Holland and Professor Henle have ingeniously conjee-
tured, and with great knowledge of the subject have argued,
that perhaps the essence of a morbid poison might be a living
thing; that the poison might be confagium animatum; that
fever and the allied disorders might be consequences of a
parasitic development in the body. Thus would be explained
—thought these writers—the latency of diseases after infee-
tion, the spread of epidemics, and the reproduction of the
poison within an infected organism.

Dr. Holland’s interesting essay is entitled,® The Hypothesis
of Insect Life as a Cause of Disease.” I presume that he
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attaches no particular importance to the word insect; that
he means animalcular life; only using insect as synonymous
with animalcule, So, in discussing these theories, I shall not
attend to the special distinction between insect and animal-
cule, but shall examine them briefly together, as the parasite-
theory of fever,

I find the utmost difficulty in accepting this theory as a
sufficient explanation of the fact. If you examine parasitic
diseases from first to last, you will find that they are, perhaps
of all known maladies, the most essentially local. They may
be very extensively diffused,—may be in very many spots of
the body, and the sum total of many small local irritations may
be a large general irritation; or, if the parasites are large as
well as numerons, they may drain the system of blood, and
may answemiate and kill the animal, as we see in the rot of
sheep; but all we know of parasitic influence on the health
(and I may observe that a good deal is known) all, I say, is
referable to these two heads: local inconvenience from pressure
or from irritation; general inconvenience, either febricular—
from that local irritation becoming inflammatory, or anmmia-
tive—by draining and impoverishment of the blood. Both in
the lower animals and in man, we are familiar with very many
instances of parasitic disease: in addition to the well known
rases of scabies, hydatids, intestinal worms, and the like, where
the cause of disease is an animal parasite; there are others in
which vegetable growth occurs parasitically on the living body.
Various forms of scabby porrigo have been shown to depend
on parasitic vegetables—mycodermata; and within the last
two or three years a new instance has been discovered—
a peculiar torula developed within the hair in cases of porrigo
decalvans, as the cause of baldness without co-existing disease
of the skin, Not only the animal kingdom suffers from the
parasitic invasion of these low forms of growth ; vegetable
organisms likewise have their epiphytic parasites; and to an
extent of which animal pathology furnishes no measure.
Their blights are epidemic. The minute fungi which consti-
tute such diseases, multiply with incredible rapidity; * fre-
quently (says Sir Joseph Banks, in his paper on the Blight
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of Corn) in the latter end of the summer, must the air be
loaded, as it were, with this animated dust ready whenever a
gentle breeze,accompanied with humidity, shall give the signal,
to intrude itself into the pores of thousands of acres of corn.”
Now here is exactly the case for the vegetables that Henle
and Dr, Holland imagine for animals; and what is the re-
sult ! why, wherever on the plant they may alight, a local
result; a result so like the porrigo of animals, that a distin-
guished botanist calls these diseases the exanthemata of plants.
In each pore, where a sporule alights, it grows, and branches,
and breeds—spoils the part; and, if there be enough of them
for the purpose, then (like hydatids in the sheep) they drain
and starve the whole organismn of the plant. I can give you a
good illustration of this simple method of operation, in quoting
one paragraph from Sir Joseph Banks’s paper, which I have
already alluded to. He remarks, that “although the seeds of
wheat are rendered, by the exhausting power of the fungus,
so lean and shrivelled, that scarce any flour fit for the manu-
facture of bread ecan be obtained by grinding them, these
very seeds will (except, perhaps, in the very worst cases)
answer the purposes of seed-corn as well as the fairest and
plumpest sample that can be obtained.” This is very unlike
syphilis or small-pox: they produce on the organism an influ-
ence utterly unlike these phenomena of starvation; nor is
the mother’s disorder, by these poisons, such as to leave her
offspring uncontaminated. As a somewhat analogous case
occurring in the animal kingdom—analogous, I mean, as to
the abundance of parasitic life undergoing development and
effecting change in the body, I may remind you of that im-
mense diffusion of parasitic eggs which I told you I had seen
in rabbits, not only loading their livers, but filling even the
follicles of the intestine like epithelium; and yet with no
general affection of health.

But there is one case, still more nearly analogous tovegetable
blight, which Henle puts foremost in his argument, and to
which he attaches great importance. In the silk-making
parts of France and Italy—a disease has been noticed to rise
like a pestilence among the worms, to kill them by myriads,
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shrivelling them into dry corpses within a very short time of
the attack., This is unquestionably a parasitic disease, and it
is eminently infectious. A white efflorescence appears on
the dead body of a victim of the disease soon after death, and
increases, until at last efflorescence has taken the place of
body: the body has gone, and a heap of mould is in its place.
If inoculation be made of some of this white material into
the body of a healthy worm, in six days it will be manifestly
ill; in seven, it will be dead; in ten or twelve, it will be
reduced—like its predecessor, to a mere heap of eryptogamie
vegetation. The researches of Audouin have shown that,
during life, this vegetation had been rapidly advancing in the
interior of the animal, diffusing itself wider and wider from
the spot of inoculation; and we have every reason to suppose
that the changes which oceur are only such as I have stated
to be the general results of parasitic growth, developing itself
at the quantitative expense of the animal, killing it only as the
exireme result of its mechanical pressure or exhaustive drain—
choking it or starving it.

See, then, how great is the difference between these pheno-
mena and those of the morbid poisons to which they are com-
pared: an animal invaded by parasites dies only when, in an
ostensible mass, they oceupy the space or the nutriment of its
body. Their effects on life are in direet proportion to their
manifestness in parts. The severest operation of morbid
poisons, on the contrary, leaves no trace: local disorganisation
or detriment, instead of having advanced to its utmost possi-
hility, will not even have commenced. Therefore, as respects
the poisoned condition of a patient, with cholera, plague, or
scarlatina, I find that its phenomena bear no similarity what-
ever to that of a sheep perishing with rot, or a silkworm with
muscardine; it is anything rather than death arising in the
encroachments of local disease.

Perhaps, Gentlemen, you will think I have kept my best
argument for the last, when I tell you that observation has
shown no parasitic formation in connexion with the diseases
under our notice, Take a piece of small-pox skin, or scarlet-
fever kidney, or syphilitic periosteum,—do you find it occu-
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pied by parasitic development, animal or vegetable! certainly
not.

Briefly stated, then, the argument stands thus: symptoms
are absent, which parasites—if injurious—would unfailingly
produce; symptoms are present, which parasites, however in-
jurious, could not produce; and, thirdly, the parasites them-
selves elude discovery,

In rivalry with the parasite-doctrine of morbid poisons, it
has been attempted to establish a chemical theory. You may
have gathered from various parts of my present lecture, that
I consider the phenomena of infective diseases to be essentially
chemiecal, and that I look to chemistry to enlighten the dark-
ness of their pathology. Qualitative modifications, affecting
the molecules of matter as to their modes of action and re-
action, are such as form the subject of chemical science; and
those humoral changes which arise as the result of infection
clearly fall within the terms of its definition. Unfortunately
this view of the subject has been little cultivated; it has not
had the advantage of being explored by any competent patho-
logist; the erude and inaccurate manner in which Professor
Liebig advanced his so-called theories of disease having rather
tended to alarm all cultivators of exact observation, lest their
domain should once more be swamped in some flood of pseudo-
chemical fancies. *Nothing (thinks Professor Liebig) can be
gimpler than this very large question. The morbid-poison
changes in the blood are fermentative; just such as occur in
beer-making. The morbid poison, acting as ferment, may be
any organic matter in a state of change. The blood repre-
gents the sweet-wort. The multiplication of the poison is
analogous to the increase of yeast in fermenting liquors; and
as this latter increase is contingent on the presence of gluten
in the saccharine solution, so the former increase is dependent
on the presence in the blood of some specific substance ad-
mitting of transformation.” To the laity this may sound
simple and satisfactory: for the word fermentation in chemistry
(like hysterie in medicine, and sympathy in physiology) may
be made to signify anything or nothing. The doctrine of a
humoral fermentation—of a “ concoction of the juices” pro-
duced by some exterior infectant—this, as a vague and general
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theory of fever, has prevailed, I may almost say, from the
days of Hippocrates to our own. If Liebig uses the word
Sermentation, to mean no more than it might have meant some
centuries ago; if he means merely that in the blood a change
(of which he knows nothing definite) occurs by reason of
some exterior influence (of which likewise he knows nothing
definite) and leads to certain eliminative acts (of which,
thirdly, he knows nothing definite) I see no reason to combat
these very un-objectionable positions. But if he, as a chemist,
whom one supposes to be accurately informed on the exact
phenomena of fermentation, really believes that the cases are
parallel, and that the changes effected by a morbid poison
are similar (except in the most popular sense of similarity) to
those of alcoholic fermentation, he is quite at fault; as the
practical men of one science are very apt to be, when they
extemporise theories for some other department of observa-
tion.

I think it important that you should examine this matter
thoroughly; that you should not rest satisfied with a mere
figurative phrase; but should learn the essential differences
which subsist between the fever-process and its pretended
analogue. You will observe, that in the fermentation-theory
of fever, Liebig compares the increase of the morbid poison to
the increase of ferment in the development of alcohol. Now
here at once is a flaw in the argument. The ferment (with
one single exception) does not increase: and Liebig deals
only with the exception, Among the infinite number of such
agents, there is certainly one ferment which increases—yeast.
And why! Decause it is an organised vegetable production—
and because the chemical changes attending its vital growth
are, in the particular case where it is employed, the ferment-
ing influence. But, as you know, the fermenting process may
be provoked by many other chemical changes than this; throw
into your saccharine solution a lump of decomposing animal
matter, or pour urine into it, you get fermentation with great
certainty—but, I need hardly tell you, with no increase of the
animal matter or of the urine employed. The real influence
which sets off the fermenting process in a liquor susceptible
of it,is the introduction of something in a state of chemical

BE
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change; it may be the change of putrefaction in the matter
introduced, or it may be the change of growth; either equally
will answer the purpose; the brewer might dispense with
yeast (though probably his customers would prefer that fer-
ment to some I have mentioned) but in no other case would
there be any increase of ferment. The increase of the ferment
is quite accidental in true fermentation, occurring only when
(as in the use of yeast) some living growth is employed as the
instigator of chemiecal change. And I may observe inciden-
tally, that this one case of fermentation by growth (the only
one in which the ferment increases) is singularly incom-
parable to infective blood-diseases: seeing that a process of
growth is incessantly advancing within the stream of the
circulation; and if the act of growth (as such) occurring in
this plasma of the blood, could effect fever-changes there, we
should never be without influences sufficient for its produe-
tion; never, unless we could arrest the development of our
blood-corpuscles. Here, too, I may add, that in order to test
this fermentability of the blood I have repeatedly performed
experiments by introducing within the eirculation materials
in the fullest activity of chemical change, not putrefactive:
saccharine solutions in which yeast was vegetating: starch in
act of undergoing conversion to sugar by the action of diastase:
solutions of pepsin: pulp of growing animal tissue: and I have
not, on any single occasion, seen a result ever so little like the
progress of infective disease, or like fermentation of the
blood—produced by these injections.

Further, according to Liebig’s view, if there be present in
the blood a certain matter analogous to gluten in the vegetahble
infusion—a matter having some certain relation to the exte-
rior poison of the disease; if both yeast and gluten, as it were,
are present in the blood, then fermentation occurs in the total
fluid, and gives origin to the symptoms of fever. You will
observe, that on this supposition all morbid poisons would lead
(though by different routes) to that one fermentation; and
therefore, as all fermentation of sugar gives alcohol and car-
bonie acid, so ought all fermentation of blood to give uniform
products: the infection of small-pox, typhus, and scarlatina,
ough ultimately to produce the same results. But, without
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dwelling on this, let us at once ask, what evidence is there of
this fermentation of the blood?! Surely a great chemist
must attach definite signification to the word, and must
mean to denote by it some total change of the properties
of the fluid — not perhaps that it shall become beer, but
that it shall become something very different from blood.
Such total change has never been observed, nor anything
approaching it. I know of no humoral changes characteristic
of infective diseases beyond those I have already alluded
to—changes, moreover, not chemically observed, but physio-
logically inferred, and confined (so far as we know) within
limits which are partial and specific for each particular
disease.

The peculiarities which Liebig appears to have completely
overlooked, in his attempt to explain the operation of morbid
poisons, are these: (1) that the agents in question are very
various, affecting different ingredients of the blood severally
and distinctively; (2) that their sphere of action in the blood
is very partial, nowise extending, beyond the particular ingre-
dients which they respectively affect, to an entire decomposi-
tion or * fermentation” of the blood; (3) that the increase of
the poison, coinciding with the decrease of the affected mate-
rial in the blood, and consisting almost certainly in the con-
version of that material, has not any true analogue in the
fermentative process.

The phenomena of infected diseases appear then, in many
respects, to be sui generis. Certainly they are chemical,
Probably they belong to that class of chemical actions called
eatalytic; where chemical combinations are modified by the
presence of a body, which itself either remains unchanged,
or at least does not enter into those new combinations deter-
mined by its contact: as when, for instance, platinum deter-
mines the union of oxygen and hydrogen, without any change
of its own, or when oxalic acid occasions the decomposition of
oxamide, or diastase the conversion of starch, or yeast the
fermentation of sugar. Probably, I say, they may belong to
this elass of operations—a class already most heterogeneous;
but in this class—if referred to it, they would unquestionably
constitute a new species; for among the instances which I
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have cited, and among all that are known of analogous action,
there is none which accurately corresponds to the operation
under our notice. If, therefore, for convenience of phrase,
we speak of the action of morbid poisons as a cafalytic
process; and if (with the Registrar-General) we speak of
the numerous diseases excited by these poisons as zymotic
diseases, it must be with a distinet recognition, that for
such nomenclature we have extended the former applica-
tion of the words, and have not demonstrated the identity
of our organic processes with those chemical actions pre-
viously expressed by them. With time, and with riper
knowledge on the subject, this caution may become unne-
cessary. Meanwhile, in employing such phrases, be careful
to remember, that however suggestive they may be as
generic terms for acts having a certain obscure analogy, they
do not include any explanation of the processes which they
denote.

From these remarks on the general nature of the infective
process, I proceed to consider the material which determines
its occurrence. What this material—the principle of infec-
tive disorders in the human subject—may originally have been,
we are totally unable to say; but, whatever may have been its
first method of generation, we can now confidently speak of it
as a possible product of the human body; we know that it is
liable to develop itself out of some constituent of the human
blood.

What are these constituents? Observation and argument
sufficiently show, that the blood-corpuscles® and albumen
can hardly be the constituents in question: first, because, after
death by zymotic disease, they are found without evident

#* There are some reasons for doubting whether the paladal poison may
not perhaps act on the blood-corpuscles: some of the symptoms of yellow
fever, and the notorious tendency of ague to produce secondary affections
of the spleen, seem, thongh indistinctly, to point in this direction. But 1
confine myself in the text to diseases of animal infection, which, alone, are
attended with conversion and exhaustion of materials proper to the blood,
The vegetable poison of ague might, perhaps, act slowly and partially on
the corpuscles of the blood; but none of the ordinary animal zymotics
conld do so withont betraying their action, in the manner stated above.
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alteration, and no considerable change in them could escape
notice; secondly, because they are indispensable to life, and
their even temporary transformation (if complete) would of
necessity be fatal; thirdly, because immunity could never be
attained by one attack of any particular disease, if it were
requisite to exhaust these products: re-exposure to infection
would ensure a return of the disease, and a re-appearance of
its phenomena.

For somewhat similar reasons, we may conclude, that the
salts are not the elements concerned. Fibrin and the so-
called extractive matters are what remain—can these be the
ingredients in question? Substituting for the chemical
phrase “extractive matters” the physiological one * waste of
the tissues,” I am strongly disposed to think an affirmative
answer to that question; or,at all events, unhesitatingly to
point here as the direction in which accurate pathological in-
vestigation may be made with most prospect of success.

For, in the first place, they are matters already in progress
of decay, and therefore eminently susceptible of new modifi-
cation; in the second place, they are in-essential to the nutri-
tive processes, and that removal of them from the system,
which would give immunity from re-infection, might be accom-
plished without withdrawing a vital ingredient from the blood;
in the third place, only of such matters as these can it be said,
that some of them occur but once in life. In infanecy, in early
age, and till puberty, there are certain waste materials which
never afterwards occur; the temporary cartilages have to waste
away, the thymus gland has to deeay, peculiar changes refer-
able to the sexual system have to be accomplished, and the
effete products of these changes have to be eliminated from
the system. And fourthly, notice that the surfaces and organs
most prone to affection in the diseases under consideration are
those which are eliminative and defecating; those whose
normal products can hardly be retained for any time within
the body, much less out of it, without undergoing a feetid de-
composition, which sufficiently stamps them with an excremen-
titions character. Bowels, skin, kidney, tonsils, are the
favourite resorts of the several fever-poisons, just as they are

BB2



252 Personal Predisposition to Infective Disenses ;

the surfaces by which naturally the organic waste of the
several tissues is eliminated. And it may not be amiss to
notice that, whereas the normal and healthy discharge of these
substances commonly tends to occur in the highest attain-
able form of oxidation; and whereas, under a variety of atmo-
spheric circumstances interfering with their efficient oxidation,
they must tend to accumulate in forms more susceptible of
fetid decomposition; so it is peculiarly under such circum-
stances—where ventilation is defective—where human beings
are unduly erowded—where the air is loaded with de-oxidizing
influences—that zymotic diseases tend to affect the system
either through a new generation of their poison, or through
some vast increase of susceptibility thus engendered.

On inquiry, it might appear that the relations of infective
material to these natural products are definite and constant;
that one—let us, for instance, say syphilis—would stand in the
particular relation to fibrin; it would be obvious that such an
one would be of almost universal inoculativeness,and could only
for a very short time, if at all, exhaust the patient’s suscepti-
bility to re-infection; and that a drug having certain relations
to fibrin (mercury, for example) would interfere with the affi-
nities established by the disease. It might appear that another
material, having its origin in the organic waste of nervous
substance, would constitute the liability—say, to typhus; such
an origin would almost fix the circumstances increasing our
proneness to that disease, as well as pre-figure the symptoms
attending it. Of another material it might appear that it
originates in the infantile decay of temporary cartilage, or of
thymus, a decay occurring only once in life; that such material
would constitute the susceptibility to measles or hooping-
cough, a single attack of which commonly exhausts the
patient’s susceptibility for ever. Of a fourth material it
might appear, that it arises in those changes of blood which
attend the inflammatory and reparative processes, under
direct atmospherie influence (as in open wounds, cutaneous
or mucous) and that in such a product would consist the
humoral liability to erysipelatous infection, and to puerperal
fever. I need not multiply these hypothetical cases, but,

e e R & Y o




Not dqmdm on mere Debility ; - 283

before leaving them, let me beg you to understand, that I
employ them only as illustrations; that I do not adduce them
as pictures of what occurs, only as diagrams explanatory
of my meaning.

That the specific materials of the several morbid poisons, as
they now pass daily under our notice, constituting the prin-
ciples of zymotic infection, are either actually derived from
the blood, or might have been thus derived, is quite a cer-
tainty. Whether each of them,in its first and original deri-
vation, was a native ingredient of the blood, identical with
that on which we now see its influence exerted; and whether
its first conversion into a specific materies morbi occurred
without exterior infection, are points which cannot be decided
with confidence. In respect of many infected diseases, how-
ever, this view of their having first of all arisen spontaneously,
would seem consistent with analogy. Experience confirms
this theoretical view; for we not unfrequently hear of an out-
break of small-pox or scarlatina, where no communication can
be traced with a person previously infected; and we constantly
have cases of typhus arising sporadically, where we may fairly
consider the patient to have originated the disease within
the limits of his own organisation.

It is too much the custom to speak of the personal predis-
position to infective disorders, as though it consisted in a
condition of mere debility. There is no foundation for this
view. If we examine cases of pure debility—such as occur
under the influence of extreme inanition, or after severe
injuries with loss of blood, or towards the close of chronie
exhaustive disorders, we do not find in them any marked
liability to the infection of morbid poisons generally. In
hospital practice, for instance, we do not find that typhus or
erysipelas propagates itself among the patients of a ward in
proportion to their weakness. It cannot be too distinctly
understood that the predispositions to these various disorders
are themselves as various as the disorders, and consist in spe-
cific conditions of blood, hitherto very imperfectly explored.
Mere debility, as such, has nothing directly to do with the
matter: a person is liable to the infection of small-pox, be-
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cause he has one matter in his blood; to that of measles,
because he has another; to that of typhus, because he has a
third; to that of scarlatina, because he has a fourth, and so on.
A predisposition to one of these disorders is by no means
necessarily, and possibly not at all,a predisposition to any
other of the class. As regards the exterior circumstances
which are considered predisponent to infection, I apprehend
there can be little question that their mode of operation must
for the most part be indirect: that over-crowding and defec-
tive ventilation will increase the liability to small-pox or
scarlatina only so far as they hinder a natural elimination
from the blood of those materials which constitute the liability
to the disease, or as they maintain those materials in a state
of imperfect oxidation favourable to the zymotic change. In
examining the habitations of the poorest classes in our large
cities, we find the atmosphere highly animalised—often fetid
with organic matters: the air is so little changed, that it stinks
with the volatile excretions of the many human beings
crowded together; and to these contaminations are very
generally added products of decomposition arising from their
other excretions, which lie in cesspools, or have soaked into
the soil beneath and around their dwellings. Such an atmo-
sphere can do little towards purifying the blood of matters
wherewith itself is already so loaded: the effete matters of
the organism, which naturally seek their elimination in an
oxidised state, and which for the healthiest elimination ought
probably to be in a high degree of oxidation, are here debarred
from completing their discharge in its most normal form: and
the inhabitants of such localities are consequently maintained
artificially replete with those humoral products which con-
stitute the predisposition to zymotic blood-diseases. It isin
these localities, if at all, that such diseases originate de novo.
I entertain no doubt that some of them do thus originate:
though I am unable to state what it is which gives the requi-
site impetus, or why it is given with one disease oftener than
with another. Typhus appears so frequently to arise in this
manner, and the predisposition to it is so intimately associated
with local circumstances, that some writers have been dis-
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posed to overlook the unquestionable evidence that exists of
the re-production and multiplication of the poison in the
person of the sufferer, and have inclined to consider it an
enchorial disease, incommunicable by personal intercourse.
‘With respect to other alleged predisponent causes, I incline
still more strongly to the view already expressed in regard of
atmospheric influences, that they can operate only indirectly,
only by means of those specific blood-products which con-
stitute the true predisposition in each case. If fatigue pre-
disposes to a particular infection, it can hardly be for any
other reason than that the fatigued organ furnishes the
material permissive of infection. If errors or insufficiencies
of diet, or certain courses of medicine should be found to form
a predisposition to certain infectible disorders, their mode of
operation could scarcely be otherwise, than by increasing the
formation, or diminishing the discharge of that blood-product,
which is the immediate object of attack to the zymotic poison.
Therefore, Gentlemen, as respects those instances of human
morbid infection with which we are best acquainted, we may
recapitulate our facts, and state our theory, in the following
terms: that certain materials of the blood—materials not
essential to the performance of its nutritive functions, are, by
certain circumstances, rendered liable to undergo definite and
specific changes; under the influence of which they become
determined, with increased rapidity, to the outlets of the body,
and irritate these outlets in their passage; that these changes
continue, until the materials affected by them are completely
exhausted from the blood; and that the severity and duration
of those changes is in proportion to the quantity of material
seeking elimination: that the new matters engendered and
evolved under these circumstances are capable, in various
ways, and with more or less certainty, of producing a precisely
similar succession of chauges in the blood of another indivi-
dual, or of any number of individuals; operating always on
the same ingredients of the blood as that whence themselves
arose, and determining it to the same outlets as that whither
themselves were determined; so that the choice of material
in the blood, and the choice of outlet in the body, constitute
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specific characters for the several morbid poisons distinetively,
and so that the final products act always as special catalytics
for that original material of the blood, wheresoever they may
encounter it. But, finally, that under certain possible condi-
tions of accumulation, or tension, in that original material,
other circumstances may serve to start it in its progress of
specific decomposition, without any demonstrable influence
from that exterior catalytic, which is the ordinary occasion of
its change.

From our foregone analysis of the pathology of morbid
poisons, it is not difficult to deduce philosophical principles of
treatment, or to devise a rational explanation of such success
and such failure as medicine has hitherto encountered in this
department of its ministrations. To check the further con-
version of material in the blood; to destroy the poison, or to
turn it into harmless combinations; to aid or to anticipate the
eliminative efforts of the disease; these would be the indi-
cations which pathology would suggest, and these have
already, in great part, attained the sanction of experience.
But both pathology and practice would concur in adding to
these principles another, which, in our present age of pallia-
tive medicine, admits of almost infinite application; to
remember, namely, that, in each zymotic disease, Nature is
proceeding in her own way towards a curative termination,
and that where (as too commonly happens) we are incom-
petent to conquer the disease by direct neutralising antidotes,
it behoves us chiefly to devote ourselves to the humbler task
of moderating local phenomena, and sustaining constitutional
power. Thus it is, that,in a vast number of perilous infections,
we are able to assist Nature through her difficult process of
cure, by no other treatment than the judicious administration
of natural, dietetic tonics—food and wine. Thus it is, that
while we recognise the absolute efficacy of mercury against
the poison of primary syphilis, we constantly find ourselves
without an antidote against its later combinations, and con-
fidently rely on measures adopted, without reference to the
specific nature of the disease, solely on the ground of their
general invigorating power, Till you can neutralise the poison
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of typhus, of erysipelas, of scarlatina within the blood of your
patients, as you would neutralise an acid or an alkali in a
test-tube, never lose sight of this important principle; never
forget that these morbid poisons are eminently depressive to
life; that they tend to kill by shock and debilitation.

And finally, see what vaccination has done for one of them,
formerly perhaps the most malignant and unsparing. I have
taken pains to explain to you the pathology of its preventive
power, and very little reflection on the argument of this lecture
will convince you that there is, in the nature of things, no
reason why small-pox alone should be frustrated in its ten-
dency—no reason why each zymotic disease should not have its
own preventive catalytic—no reason why, in connexion with
these other pestilences, other men’s names should not hereafter
be remembered as gratefully and as gloriously as Jénner’s in
relation to small-pox. Our resources for this great purpose
of preventive medicine are not restricted to the teats of cattle.
We have the pharmacopeeia before us, many of its articles
acting catalytically on the blood, and determining products of
decomposition, in a characteristic way, to a specific plurality
of organs. Not only is there no reason against the possibility
that many of these medicinal catalyses may be preventive of
the zymotic catalyses; but there is every reason for such a
possibility. To give you an illustration,—why should not bella-
donna (determining the products of its operation to the throat,
the kidneys, and the skin) act as a medicinal catalytic of that
material which constitutes the susceptibility to scarlatina,
and thus, in recognised reality (as heretofore in vague tradi-
tion) be preventive of that disease? Again, why should not
the direct counteractive influence of drugs be extended in
respect of these diseases, when they already are in attack?
why should we not be enabled by one drug to arrest the blood-
change of typhus, and by another that of plague or glanders,
just as with quinine we render the blood insusceptible of
further detriment from the malarious poison.

These are the directions, Gentlemen, in which it behoves us
both to think and to work: and it was because I have a very
deep conviction of the importance and future fruitfulness of









- e e

MR. RENSHAW’'S PUBLICATIONS.

"
ey A i o gl g

Mgr. Harvey o¥ THE Ear v Hearrn Axp Disepase. Wood En-
gravings. Feap. sewed. Price 2s, 6d.

Dr. Taxxer's MasvaLn oF THE Pracrice oF Mepicise, Second
Edition. 24mo. sewed, Price 3s, Gd.

Dg. ManGe ox Tk Diseases o THE Faervs v Urero.  Feap,
Price s,

Dr. Gies ox Hoormvg Coven, witH 118 TREATMENT BY A NEW

Remepy. Feap. Price 7s.
Tae Ovrrines or Borasy. By Gilbert Burnett. 250 Wood En-
gravings. In 8vo. Price 2ls.

Tue_Nervous Svstem oF toe Humax Boov. By Sir Charles
Bell. 16 Copper-plate Engravings. In 8voe. Price 10s. 6d.

Memoranpa For Efamivarion ar the COLLEGE OF SURGEONS.
By M. N. Bower. 32mo. sewed. Price 3s. 6d,

Ox Ervrrions or tne Face, Heap, axp Haxps, By T. H.
Burgess, M.ID. Coloured Plates, Exn I4s.; without Plates, 8s,

Ox tue Eripemic Fevers or Sierra Lrowe. By Alexander
Bryson, M.D. 12mo. cloth. Price 4s.

Ox Tae Diseases or Crminprex. By R. T. Evanson, M.D., and
H. Maunsell, M.D. Fifth Edition. 8vo. cloth. Price 12s. td.

Frorier o THE APrricatTion ofF Enecrno-Macxerisa: trans-
lated by Dr. Lawrence. 8vo. cloth. Price Hs.

GRAY'S SUPPLEMENT TO THE DPHArMAcorEiAa.  Third Edition.
By T. Redwood. 8vo. cloth. Price 22s,

Eremests oF THE Treory Axp Pracrice or Memicise, By G.
Gregory, M.D. Sixth Edition, 8vo. eloth, Price 16s.

Lecrures ox THE Erverive FeEvers, By G. Gregory, M.D. 8vo.
cloth. Price 7s. 6d.

Ox Trearvmest oF DeEAFNESS CONNECTED WITH ENLARGEMENT OF
THE Towxsins. By W. Harvey. S8vo.cloth. Price 3s. 6d.

Ox Ruevmarism axp Gour, As ArFecTiNG THE HEaDp axp Ean.
By W. Harvey. 8vo. cloth. Price bs.

Ox tae Prvcienes, Narore, ANp TREATMENT OF INPLAMMA-
TioN. Second Edition. By J. H. James. 8vo, cloth. Price 15s.

A History axp Descmirrion or THE vanrious Races or Max. By
K. Knox, M.D, Wood Engravings. 8vo. cloth. Price 10s. 6d.

Ox IxrFraMyaTioN oF THE YEINS By Henry Lee. 8vo. cloth.
Price 6s.

Pracricarn Surcery. By Robert Liston. Fourth Edition, 250
Wood Illustrations. 8vo. cloth, Price 225,

Lectrures oy Puavsiorocy, Zooroay, Axp Naruvrarn Hisrory or
Max. By W. Lawrence, F.R.S. 12 Plates. 8vo. cloth. Price 6s,

Laexxec ox Ihseases orF THE CHEST, AND ON AUSCULTATION.
Translated by J. Forbes, M.I). 8vo. boards. Price 18s.

Ovrrixgs or Humas Parnorogy. By Herbert Mayo, F.R.S. 8vo.
cloth, Price 18s.










