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A

TREATISE ON INDIGESTION, &ec.

T

FART 1.

OF THE POWERS OF THE MORE PERFECT ANIMALS, AND THE
RELATIONS THEY BEAR TO EACH OTHER AND TO THE POW-
ERS OF THE INANIMATE WORLBD.*

It appears, from what has been said in the preface, that at the
time the investigation in which I have been so long engaged, and
on which the original parts of the following work are founded, was
begun, the general laws of the various functions of life were in-
volved in contradictions which demonstrated essential imper-
fections in our knowledge of them. This, it will readily be ad-
mitted, could not be the case without more or less leading to er-
rors in the treatment of their diseased states; and, as I have there
observed, when time and opportunities afforded means of judging
of the nature and extent o ﬁm practical errors thence resulting,
they proved of greater importance than I was aware of for many
years after the correction of the physiological errors had been,
generally admitted.

As has been explained in the preface, the only choice left to me
is, either letting the results of the labor of a lifetime, on subjects,
of no common interest, be lost to the publio at large, till a new

* My reasons {or addressing the fllowing Treatise to the non-professional as welt
as the professional reader are explained in the preface. But, although it is neces-
sary for those who wish fully to enter into the sabject, that they should be acquaint-
ed with the first part of this Treatise, in which I have used the plainest language ¥
can, it is not necessary, in order to apply the rules of treatment, that the non-pro-
fesgional render should be master of that part; which, from the natare of the sub-
ject, is necessarily rather complicated, unless he wishes, unaided by medical assist-
ance, himsell' o attempt the treatment; which, for many reasons, it is better not to
do, where such aid can be procured; because, with all that can be communicated in
such a Treatise as the present, it requires some personal experience to enable the
practitioner to feel himself at home in the detail of medical treatment: bat I hope
that those of my medical brethren, who do me the honor to perose this work, will
admit that their patients are entitled to request them to make themselves acquainted
with the facts slated in it, which at present are ot elscwhere to be fourd.
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race of medical men possess their confidence, (for, since_tha pub-
lic proofs of their accuracy, these results already begin to be
tau{lt in the schools*), or addressing such a work as the present

to the public themselves. , : i
Of the present race, it is only those who in consultation with

me have witnessed the treatment founded on the facts here referred
to, who can speak to its effects; even the mode of regulating the
most essential parts of it being still in a great degree unknown to
others, although I have done all I could to make them generally
known.

In order to regulate the treatment, it requires, as observed in
the preface, a personal experience, both in the examination of the
patient, and the proper judgment to be formed from what is per-
ceived by the hand of the examiner: and till some degree of this
experience is acquired, it is impossible to avoid error, however
accurate the knowledge of all that can be conveyed by language
may be; an experience only to be acquired by attention to the
means pointed out in the practical part of this volume.

As a chief object of the present publication is, for reasons
stated in the preface, to make the well-educated public acquainted
with the laws that regulate the diseases here referred to, which, as
appears from what is there said, in the present state of the profes-
sion is equally necessary both for the prevention and cure of those
diseases, some of which are among the most frequent, deep-seat-
ed, and fatal we are subject to;—as such, I say, is my object,
and 1 have no other means left of accomplishing it, it is necessary,
in the plainest language I can, to lay before the reader those phys-
iological misconceptions which have led to the fatal errors to
which I refer, and the means by which they have been corrected.
The accuracy of the experiments on which their correction is
founded, it appears from what is said in the preface, has been pub-
licly confirmed by some of the first physiologists both of this
country and the continent; and that under lhq most unl'a:-*urnble cir-
eumstances, prepss-&:ssed, as they necessarily were, in favor of
the prevalent opinions.

T?]at the subject may be rendered as simple as possible, I shall,
in the first place, give a general view of the laws of our frame,
pointing out those ascertained by the investigation on which the
practical part of this velume is founded, and entering no farther
on this part of the subject than is necessary to give the reader a
clear comprehension of the nature of the diseases in question.

In order to effect this in the best way I can, it is necessary for
me to enter much more fully into the results of the investigation
on which all I am about to say is more or less founded, than I

* See the accounts of tha public repetition of my experiments, both in Loadon
and Paris, in the years 1522 and 1823, referred to in the preface,
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have done in any other publication; and therefore, while, for rea-
sons stated in the preface, I address this treatise to the public, I
also address it at the same time to the professional reader, as by
far the fullest account which has appeared of those results, some
of them never having been previously laid before the public.

Axvv the functions of the more perfect animal may be divided
into two systems, the influence of both of which, we shall find,
gervades every part, even the most inactive and insensible, of our
rame: the vital system, by means of which life is maintained;
and the sensitive system, by means of which we are connected
with the world which surrounds us, and, consequently, on which
all our enjoyments and sufferings depend.

Now, distinet as the objects of these systems are, from the
manner in which the functions of each influence those of the other,
the actual existence of each depends on that of the other. We
shall find that, in the more perfect animal, the existence of the
vital depends as much, though not so directly, on the sensitive, as
that of the sensitive on the vital system.

It is this part of the subject, as appears from what is said in the
preface, on which M. le Gallois confesses his investigations throw
no light. Had he seen with equal clearness the other deficiencies
of his system, he would have done greater service to science by
the important additions he has made to our knowledge, because he
would not have misled by his ingenuity, where he found the more
simple and evident inferences from the facts he had correctly as-
certained could not serve the purpose he had in view.

He did not sufficiently perceive that the very complicated na-
ture of the subjects of his experiments, and the relations which
all parts of it, more or less, bear to each other, made it necessary
to reject every inference, however it might seem a necessary con-
sequence from the particular facts on which it appeared to be
founded, which was in any way inconsistent with correct inferences
from other well ascertained facts, relating to other parts of the an-
imal economy.

Can any thing be more evident, for example, than that the de-
struction of the powers of circulation, being the immediate conse-
quence of the removal of a certain part of the brain, must depend
on some principle altogether distinet from their being wholly de-

endent on the spinal marrow; the powers of this organ, although
in some respects subjected to the brain, having, as Le Gallois
himself admits, and as has been proved to be the case, no direct
dependence on those of the brain?
ach of the two systems, the vital and sensitive, into which the
functions of the more perfect animal arrange themselves, is regu-
lated by a leading power, which is the chief agent in all their func-
tions, and to which all their other powers are subservient; and on
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the laws of these systems, and the various relations they bear to

each other, the whole phenomena of the more perfect animal de-

pend. A :

1 propose, here, to make the reader acquainted with such_of

those laws and relations as operate in the production, and conse-
uently demand attention in the prevention and cure, of the dis-

eases | am about to consider.

I~ the more perfect animal*, as appears from facts which were
either generally admitted previously, or are now admitted, both in
this country and on the continents with which we are in immediate
intercourse, as ascertained by the long-continued investigation re-
ferred to in the prefacet, there are four distinct sources of power,
of which no one is immediately dependent on any of the others;
the sensorial and nervous powers properly so called, the muscular
power, and the powers of the living blood.{

Thus, although each of these four powers has an existence not
immediately depending on any of the others, the muscular power
and the powers of the living blood are capable of being more
or less directly influenced both by the nervous and sensorial
powers: by the nervous powers always directly, that is, not
through the intervention n}) other powers; and by the sensorial

wers, either directly, that is, through the nerves alone, or indirect-
E;) through the nervous powers properly so called, and with respect
to the muscuolar fibre, not only as far as relates to its excitement,
but also as far as relates to the direct privation of power, that is,
independently of any previous excitement, and that, even to the
extent of the total privation of all power; and through the same
classes of nerves, namely, those belonging 1o the nervous system
properly so called, and those which, we shall find, belong to the
sensorial system, these powers are subjected to each other, with-
out the intervention of any other powers.§ And, on the other
hand, the changes which originate in the muscular ﬁi:re as well as
other sensitive parts, and in the living blood, through those two
sets of nerves, (neither of which can originate any change, and

~ * Many of the observations I shall h ion to make, do not appl :
.in;hﬁ::nj;llr termed ﬂ:: less B::I'en:h g o A e B Pl 1 B i

my papers distributed through the Philosophical Transacti Londen,
from lha_he.;i!rlm?:&nf the year lBlEEln the end of IF;.EE, and. rﬁmhﬁﬂn“mmﬁ
m Inql:‘l?hq:mn:amhw: of th-:_ ‘l.-"ri;;I anm'mnl:. published in 1839, in which the
whole o statements here referred to, t ot the whole of th in-
fﬂr;ng; from themﬂwillhha found. s 55 S A

my paper On the Vital Powers of the more ect Animal, in the second
part of the Philosophical Transactions of London Ihrﬁgﬁr;ﬁ, andn IT':; n:mm; part of
'Ihﬂ:ﬁfuf{h edition of my Inquiry into the Laws of the Vital Funetions.

5 & nervous power properly so called being capable of producing such changes
3':: ic:gr :;galu:f aarnmm;digmlg influence the mns?ﬁva E:rm:. aﬂd llfa :leﬁmriul powers
e m sty : - ! : :

e o e e gy i, "E ety e
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therefore may be regarded as parts of the organs to which they be-
long,) influence both the nervous and sensorial powers; the nervous
powers always directly, that is, through their nerves alone, which
communicate any change effected by these powers, but cannot
themselves originate any change; the sensorial powers, either di
rectly through the nerves of the sensorial and those of the nervous
systems, or, as I shall presently have occasion more fully to point
out, indirectly through the intervention of the nervous powers
themselves.

Thus it is that an extreme impression made on the organs of the
sensorial iners may, either directly or indirectly, destroy all the
powers of the more perfect animal; and that, if the cause be ex=
treme, instantaneously, as we see happens in sudden and extreme
mental affections: and, on the other hand, an extreme impression
made on the organs of the nervous power itsell may destroy all the
vital powers, and, consequently, indirectly the sensorial power al-
s0; and that instantly, when the cause is extreme, as we see hap=

ens in the most severe cases of nervous apoplexy, and eventually,
in all fatal cases of this disease.

Thus it appears, that, although the ®ensorial power exercises no
direct influence on the organs n% any vital power excn.:.}:t the nerv-
ous properly so called, it may, through it, influence the muscular
power and the powers of the living blood, more or less rapidly ac-
cording to the power of the cause applied, and that, even to the
immediate and total destruction of all their powers.

The nervous power thus enacts a very complicated set of func=
tions. It is not only the most immedgle anE efficient power in
the vital system, anc{ that by which all the other powers of this
system, properly so called, are influenced, and is therefore correct-
ly denominated its leading power; but, as we have just seen, it
performs the functions of the only medium by which the other pow-
ers of the living animal indirectly influence, or are indirectly influ-
enced by, the sensorial powers. :

Thus it is that an injury done to any vital organ may either, if
severe, rapidly, or, if less severe but of a permanent nature, by
degrees, undermine the whole powers of the system; and thus we
shall find that certain chronic affections, which in their early stages
give little trouble, and consequently command but little attention,
are often eventually the means of destroying all our powers.

The nervous power, moreover, performs other functions of the
most important nature. It constitutes an essential part of the
medium through which the sensorial powers are both influenced by
the agents of the external world, and through which those powers
influence them. Many circumstances relating to this part of the
subject it will be necessary, in preparation for the practical part of
the present Treatise, here to consider at some length,
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stating them to be at present the general belief of the profession,
are wholly unfounded; the brain and spinal marrow being the only
organs which supply the nervous influence properly so called: and
from the second part of this volume it appears to how extensively
fatal a result this misconception has led in the practical depart-
ment of our profession,—one of the causes, indeed, as stated in
the preface, of the present publication.*

In consequence of the nature of the nervons influence properly
so called not having been understood, all our knowledge respect-
ing this branch of physiology has been confused and unsatisfactory.
It has been supposed that all nerves convey a similar influence,
nor am I aware that any attempt has been made to distinguish its
different species.  Although their properties, we shall find, are of
the most dissimilar nature, we speak as if there were but one spe-
cies of this influence; and it seems to have been taken for granted
that such is the case, the question, as far as I know, never having
been made a subject of inquiry. When the whole of the facts
which have been laid before the reader in the PhilcsuEhica] Trans-
actions, and my Inquiry into the Laws of the Vital Functions, are
duly considered, it will be found, as stated in the preface, that
there are three different species of nervous influence, each convey-
ed by its own class of nerves, of essentially different properties
and origins; and so much is this the case, that the three species
have not even one property in common; and nothing can be more
strikingly dissimilar than their origins, nor has there been any dis-
tinct idea of the properties of any one of these species, nor of the
functions to which their different powers are limited: the conse-

uence is, that, no well-defined line having been drawn between
the nervous and sensorial powers properly so called, the subject is
still farther involved. "The three species of nervous influence,
namely, that of the nerves of voluntary motion, that of the nerves
which maintain the functions of assimilation, secretion, and excre-
tion, and by which the muscles of involuntary motion are ex-
cited, and that species conveyed by the nerves of sensation, each
belong to a class of nerves of wholly different origins from each
other.

The nature of the nervous influences conveyed by the two first
classes of nerves so far resemble each other, that all their powers
are chemical; but in other respects these influences are of the most

* The first edition of my Inquiry into the Laws of the Vital Fanctions was pub-
lished as early as 1817, and an account of the experiments respecting the nature of
the nervous influence was laid before the Royal Society as early as January 1516
{see memorandum of this in the Records of tgg Society, Vol. XLIL p. 52.; and al-
so the Appendix to this volume, No. IV.), although no account of them appeared in
the Philosophical Transactions 1ill the year 1322, when the experiments on this sub-
ject were publicly repeated, by direction of Sir Humphrey Davy, then ident of
the Royal Society, at the rooms of the Royal Institution; Sir Benjamin ie hav-
ing done the auther the honor of offering to operate under his direction.
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dissimilar nature. Even the excitement of the muscular fibre does
not, in both classes of nerves, obey the same laws. Lhe influence
conveyed by the remaining clasis, the nerves of sensation, ];?5';"
property whatever in common with that conveyed by either e
two former classes.

The influence conveyed by the first class, those of voluntary
motion, possesses a simplicity of function corresponding to that of
its origin, each nerve arising from one particular part, either of the
brain or spinal marrow, no other parts of these organs being capa-
ble of influencing them, and the only function of each nerve is that
of exciting porticular muscles of voluntary motion. ;

Of a far more complicated and important nature are the functions
as well as the origins of the influence conveyed by the second class
of nerves. While it is the means of exciting the muscles of in-
voluntary motion, it is the chief agent in all the functions of assimi-
lation, secretion, and excretion, on which the formation and main-
tenance of our frame immediately depend; the source from which
it derives these complicated powers is in the same degree comph-
cated, compared with that from which the influence conveyed by
the nerves of voluntary motion derive their only function. We have
just seen, in the latter class of nerves, each nerve taking its origin
from only one particular part, either of the brain or spinal marrow;
while it appears, from the experiments above referred to, that the
second class ol nerves have their origin in every part of those or-
gans, the powers of which, by the arrangements of the ganglionic
system, are combined and directly bestowed on every the most
minute vital organ, even a capillary vessel, as above observed, so
small as to be invisible without the aid of the microscope.

The influence conveyed by the nerves of sensation, although in
all respects so dissimilar in its nature from that conveyed by the
first class ol nerves, yet resembles it both in the simplicity of its
function and the origin of its nerves.

When we turn to the species of nervous influence conveyed by
the nerves of sensation, we find ourselves, as when we turned from
the other functions of the more perfect animal to those of the sen-
sorial power, in a new world. he striking analogy which subsists
between the operations of the two species of nervous influence we
have been considering and the phenomena of inanimate nature wholly
forsakes us. In the inflience conveyed by the nerves of sensation
we find no mpertf that bears the least resemblance to a chemical
process. It has, I have just had occasion to observe, like the in-
fluence conveyed by the nerves of voluntary motion, only one pro-
Eenf, ]?_nltli ggﬁnﬂves but one origin,—but, in both instances, of
al‘::;e“ 3] e}r : ;h ::E:'g a nature. ! The one excites the muscular fibre

ioh b b e sensorial powers alone; the phenomena of
which bear not the most distant analogy to any of the operations of

ianimate nature. The nerves of the one arise from particular parts
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of the brain and spinal marrow alone; organs which, although them-
selves insensible, bestow sensibility on other parts; those of the
other, from all sensitive, but no other, parts. The nerves of sen-
sation form no part of the nervous system pmreri:,- so called; they
belong to the sensorial system, and have only from their resem-
blance to the former nerves been associated with them. The pro-
perty of the influence they convey has nothing in common with the
influences conveyed by the two first classes of nerves. It is only
required where sensorial organs exist, of which we have seen it 1s
the sole direct stimulant; other agents, instead of exciting their
functions, tending directly to destroy their powers.

All the functions of the two first classes of nerves being chemi-
cal, we have reason to believe, from the usual simplicity of the
works of nature, that they depend on the same agent that operates
in the chemical changes of inanimate nature; an inference which
appears to be confirmed by the late experiments of Dr. Faraday*,
for it appears from them that all chemical processes are electrical

henomena. Dr. Faraday obliged me by addressing to me the
ollowing letter, with permission to publish it:—

Royal Institution,
10th Nov. 1841,

My pEARrR SIR,

I rixp, by looking over my papers, that the first free expression
of the opinion that chemical and electrical force is essentially the
same, is in paragraph 877. in the seventh series of Experimental
Researches read to the Royal Society, April, 1834. Previous
expressions may be found in paragraph 377. January, 1833, and
paragraphs 713. 783. 850. January, 1834, showing the gradual
progress of the idea in my mind; the full conviction of its truth is
stated in the sixteenth and seventeenth series, January, 1840,

Ever, my dear Sir,
Your faithful servant,
M. Farapay.
Dr. W. Philip.

Thus, at the distance of five and twenty years, have my inferen-
ces respecting the nature of the nervous influence derived no trifling
support from the labors of this philosopher, so celebrated, partic-
ularly in the chemical departments of science.

It was the striking analogy which exists between all the immedi-
ate effects of the nervous influence properly so called, that is, the
influence conveyed by the first two classes of nerves, and the chem-
ical phenomena of inanimate nature, together with the great chemi-
cal powers of the living animal and of voltaic electricity, that first
led me to suspect that the cause which immediately operates in

* See Philosophical Transactions of Loadon.
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both must in its general nature be the same; and the circumstance
of voltaic electricity being the best known stimulant of the muscu-
lar fibre, appeared to confirm this inference ; for it is consistent
with what we observe of the wisdom of Nature, that the means

best fitted for her purpose should be chosen.

Tae stimulants of the inanimate world, as may be inferred from
what has already been said, are, directly or indirectly, the only
stimulants of all our organs, even those of the sensorial powers,
which can only be excited through the nerves of sensation; for the
nerves of sensation, we have seen, retain enough of the properties
of the matter of which they are compaosed, to be excited by the
stimulants of inanimate nature, and thus to act in concert with its
agents, and to propagate the impressions made by those agents.

It appears, from the investigation on which this volume is found-
ed, that all the phenomena of the sympathy of parts, a law which
more than any other of our frame influences the progress of disease,
and particularly of the most important class of the diseases treated
of in this volume, take place through the medium of the central or-
gans, the brain and spinal marrow, and in no instance in conse-
quence of the connection of nerves in their progress to the parts
they supply; the brain and spinal marrow being the only active, the
nerves always the passive, parts of the nervous system. The lat-
ter possess no influence but that which they receive and convey
from the former organs; and therefore, as I have already had oc-
casion to observe, can originate no change.

AFrTER due preparation in the stomach and duodenum, that is,
the intestine into which the stomach discharges the food afier it
has in the stomach been brought into the state we call chyme,
(for the digestion is not completed till the contents of the sto-
mach are mixed with the bile and other juices poured into this
intestine, which may be regarded as a second stomach; in which
our food is formed into what is called the chyle, that is, food in
the state in which it is duly prepared for being converted, by the
chemical powers of the nervous influence properly so called,
into the various organs of our bodies,) it then enters the remain-
ing part of the alimentary canal, which in the human body is of
great length, and copiously supplied with absorbent vessels, by
which the chyle is taken up and conveyed into the general mass of
blood, and thus supplied to all parts of the body; the changes by
which the chyle is formed in the stomach and duodenum, and
those by which it is converted into the various organs of our bo-
dies, being both the immediate effect of one agent, the nervous
influence properly so called, supplied, in the way above explained,
by the brain and’ spinal marrow alone; the nature of which we
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have fully considered, as far as we can ascertain the nature of
any power; that is, we have ascertained what Enwer operates in
its phenomena, by experiments the results of which are now gen-
erally, both in this country and abroad, admitted to be correct;
and by this knowledge, as I have already had occasion to observe,
we find we have been enabled essentially to improve our treat-
ment of disease.

It farther appears, from the same investigation, that the capil-
lary vessels perform a more important part in the eirculation than
has been ascribed to them.

Many experiments detailed in the papers above referred to in
the Philosophical Transactions, and in the fourth edition of my
Inquiry into the Laws of the Vital Functions, prove that the influ-
ence of the contractions of the heart does not extend to the ca-
pillary vessels. If a ligature be thrown round all the vessels at-
tached to the heart, and the heart cut out, no change in the motion
of the blood in the capillary vessels takes place; the blood con-
tinues to move in those vessels in precisely the same way, and
with precisely the same velocity, as while the circulating system
was entire, and the heart beating as in health; and only fails as
the supply of blood from the larger arteries fails; being supported
in the healthy animal by the power of the vessels themselves,
which possess all the properties of a muscular power.*

It thus appears that both the nervous and muscular powers of
the capillary vessels are provided for with a care proportioned to
the importance of the functions they perform; for all the functions
of assimilation, secretion, and excretion are effected by the ac-
tion of that nervous influence which is prepared by all parts of the
brain and spinal marrow, and applied by tll:e minute extremities of
the nerves to the blood conveyed by the capillary vessels on
which they are distributed; each, even the most minute vessel,
as above observed, receiving its nervous influence directly from
every part of the only organs which supply that influence properly
so called, and possessing a muscular power capable of supporting
the due motion of the blood, altogether independently of aid from
any other organ, and by the peculiar origin and distribution of
their nerves placed under the same complicated influence, that of
every part of the brain and spinal marrow which is required for
the functions of assimilation and secretion.t

* Sec my paper On the Powers of Circulation, in the Philosophical Transactions
for 1821, Part IL, and the fourth edition of my Inquiry into the Laws of the Vital
System; also Appendix o this volume, No. V.

t As =oon as it was ascertained that any part of the blood passes through a sec-
ond set of capillary vessels before it retorns to the hearl, we mizht have been as-
sured that the motion of the blood in them is independent of the action of the heart.
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All the functions of the nervous power are effected by the nl=
nute extremities of the nerves, which, on the one hand, are inti-
mately blended with the muscular coat of those vessels, and, on
the ofher, brought into contact with the fluids they convey; the
blood, from their lessening capacities, being mechanically divided
in them into red and colorless, in all organs where the functions
of assimilation and secretion are performed; from which we may
infer that this division is essential to_the changes necessary to the
due performance of those functions : and we have just seen that
the nervous influence which effects these changes, which are all
chemical, is of the same general nature with the chemical agent
which operates in inanimate nature.

We thus, together with what has been said of the processes of
the digestion and distribution of our food, arrive. as nealy per-
haps as we can ever expect to do, at a knowledge of the functions
which immediately maintain life; namely, the immediate means by
which our food is converted into the various organs of our frame.

Of the principle of life, as of other powers, we can know noth-
g but its properties : any more intimate knowledge of any prin-
ciple is not merely beyond the limits, but the nature, of our minds.

hen we make ourselves acquainted with a property of any prin-
cig:]e previously unknown, and class it with the other phenomena
of that principle in a clear and satisfactory manner, we consider
ourselves as understanding the nature of that property; and justly,
both because the human mind can go no farther than ascertain the
principle on which any particular phenomenon depends; and, if it
could, in our present state, we can see no useful application which
could be made of such knowledge. We bave determined, for
example, that the general nature of the phenomena of the nervous
influence properly so called, and voltaic electricity, are essential-
ly the same; and this knowledge, we shall find, leads to a more
successful treatment of certain diseases. Of an intimate know-
ledge of the nature of the principle on which these phenomena de-
pend, in the present state of our being, what use could be made ?
Our aim is to class together the whole of the phenomena of each
t’)[z:incip[e: that we may distinctly perceive where each operates.

his alone is the knowledge which can prove useful to us, and the
only knowledge which we possess, or ever can possess, of gravi-
tation, or any other principle the most familiar to us.

It saves much useless labor, in all inquiries, in the first place to
determine what is attainable, and in the second, that which, if at-
tained, will be useful: precautions often neglected in those disqui-
sitions which have no immediate connection with the common af-
fairs of life; such as inquiries into the nature of the vital principle,
&ec. &ec.; in which men of considerable talents, in our profession
and others, have ofien most uselessly employed themselves; for
even such writers as Hartly and Huuter are liable to this charge.
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It is Haller’s greatest praise, that, having been more than any oth-
er physiologist of his time engaged in physiological discussions, he
avoided such errors. He may be regarded as the first who, to an

great extent, introduced the principle of correct induction into such
discussions; and although, from too hasty inferences, he was ocea-
sionally led into error,—as in some points respecting the relations
which subsist between the nervous and sanguiferous systems,—1I
think we cannot help regarding him as the greatest reformer of our
physiological systems. His discussions relate to no subjects, on
which all labor must, in the nature of things, be useless. From
the state in which he found physiology, it is not surprising that some
of his inferences had been too hasty to be correct; that, consider-
ing the state in which he found the subject, he sometimes failed in
not having taken the whole of the circumstances into due conside-
ration. -

Frox our finding that the ganglionic nerves possess the proper-
ty of exciting the muscular fibre, it has been supposed by some
that they are accompanied by the same class of nerves which ex-
cite the muscles of voluntary motion, bound up in the same sheath
with them, and that to this they owe their power of exciting the
muscular fibre. This opinion is proved to be erroneous, however,
by a circumstance to which I have frequently had occasion to refer,
and which bas been ascertained by frequently repeated experi-
ments*,—that every capillary vessel of the system may be directly
excited by stimulants applied to any considerable portion of either
the brain or spinal marrow; whereas the muscles of voluntary mo-
tion can each be directly excited only by certain small parts of one
of those organs from which its nerves arise, and convey the influ-
ence of those parts alone. The capability of exciting the muscu-
lar fibre through the ganglionic system of nerves, is as much a pro-
perty of the whole brain and spinal marrow as the other properties
of this particular elass of nerves, manifested through that system;
and therefore must be performed by a class of nerves wholly dis-
tinct from those which convey a power originating from a very dif-
ferent source, which belongs only to certain small portions of them.
Besides, I have already had occasion to observe, that the excite-
ment of the museular fibre by the two sets of nerves does not in all
respects obey the same laws: its excitement by the one is always
an act of wvolition; by the other, wholly independent of the will:
nor does the later set of nerves influence the muscular fibre of the

newly dead animal in all respects in the same way that the former
so readily does,

AnoTHER point which. particularly demands the reader’s atten-

* Philosaphical Transactions, and the fourth edition of my Inguiry into the L
of the 'i"'i:llapl?nncﬁnnl. il "
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tion, the importance of which has either been wholly overlooked
or too little attended to in the practical department _c-l' our profes-
sion, although in many respects evident from ihe daily phenomena
of our lives, and, in not a few cases of both acute and chronic dis-
ease, an attention to which is essential to recovery, and in none
more than in the principal class of the diseases we are about to
consider, is, that the organs of the vital and sensitive systems obey
very different laws.  All degrees of excitement tend, more or less,
to produce corresponding exhaustion in the organs of the sensitive
system. The consequence of which is, that however free from
all excitement its organs can be kept without their abstraction prov-
ing fatal,* the effects of that which remains debilitate, and at
length wholly destroy, their powers, to which intervals of compar-
ative rest are essential. By the laws of our frame, when exhaust-
ed to a certain degree, the general case is that they cease to be
excited, which occurs more or less rapidly, according to the cir-
cumstances in which we are placed, and if the exhaustion is gene-
ral and complete, the patient dies; for we have seen that in the
more perfect animal the sensitive functions are as necessary to the
continuance of life, respiration being in them a function of volition,
as the circulation itself. It is only their partial exhaustion which
is unattended by danger. In the soundest sleep we still perceive
the sensation which induces us to inspire, and drawing the air into
the lungs is still an act of volition.}

The organs of the vital system, in health, always retain their
powers unimpaired by the daily excitements of life, and in the in-
terval of the partial repose of the sensitive organs, afford ample
means for the restoration of their powers. But were the vital or-
gans subject to the same exhaustion, as no means are provided for
their restoration, all their functions while life lasts being incessant,
our lives at most would be of but a few days’ continuance. They
suffer no sensible exhaustion from the daily stimulants of life, un-
less these stimulants become such as to excite them beyond the de-
gree necessary to their healthy functions.

In the first stage of fever, E:ur example, the heart and vessels of
eirculation are excited beyond that degree. 'The necessary con-
sequence is, that their powers become more or less impaired in
proportion to the degree and continvance of the morbid excite-
ment, and the safety of the patient depends on the removal of that
excitement before it has so exhausted their powers that they can
no longer support the circulation. What is called the turn of the
fever, that is, the period at which the increased action of the heart

* It appears from statements above referred to, that respiration is no less an act
of jﬂ:llllqn. although, from its frequent and habitoal recarrence, we are less aware
of its being so than in those acts of volition which recar less frequently.

t See my papers published in the Philoscphical Transactions for 1833, on the na-
ture of sleep, and from which an abstract is given in the Appendix, No. VL
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and vessels (either in consequence of their powers being impaired
by the continuance of the excitement, or its causes having been
removed) is changed to a state of general debility, determines the
fate of the patient. It follows, of course, that the sooner the mor-
bid excitement has been relieved the less debilitated the pow-
ers of circulation will be left, and, consequently, the more capable
will they be of still supporting it; and when they are found so, the
causes of the fever having ceased to operate, if their exhaustion
has not gone too far, all the vital functions, though debilitated, re-
main, and graduoally regain their healthy vigor.

Similar observations apply to the functions of all other vital or-
gans n their various diseases, for the total failure of any one es-
sential to life of course proves fatal to all; although the less evident
the disease, and the less rapid its changes, they are the less readily
observed.

While the excitability of the sensitive organs, in health, is im-
paired by the stimulants of the day, to be restored by the rest
which follows it, that of the vital ergans, while health continues, is
only sensibly impaired by the stimulants of life, of which their ex-
haustion determines the natural duration.

As the vital organs are endowed with an excitability to last
through life, in infancy they possess a degree of it which exceeds
that most conducive to a firm state of health,—the canse of many
of the most fatal dizeases of the period. The irritation of stom-
ach which in the adult produces restlessness and dejection, m the
infant may produce convulsions and death. The éerzngement of
the biliary system which in the adult produces depression of spir-
its, in the infant, if neglected, often produces the effusion called
water of the head.

We have reason to believe, as T endeavored to point out in a
paper which the Royal Society of London did me the honor to
publish in the Philosophical Transactions for 1836, and in the
fourth edition of my Inquiry into the Laws of the Vital Functions,
from the former of which the reader will find an extract in the Ap-
pendix, No. VII., that this excess of excitability is necessary to
the growth of our frame. The excitement produced by the usual
stimulants of life being greater than the maintenance of our organs
requires, they enlarge. Greater excitement being produced than
is necessary for their maintenance, more materials are animalized.
As the continued application of the stimulants of life by degrees
lessens the excitability of the vital organs, the powers of the sys-
tem improve, till the remaining excitability is in due proportion to
the causes which support the healthy excitement; and this seems to
be the limit at which the growth ceases; and when a certain time
has elapsed after this period, the fault becomes a deficiency, not an.
excess, of excitability, which necessarily daily increases, till, the

T ,
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excitability of some one or more of the vital organs being exhaust-

ed, death is unavoidable.
H;:nﬂ it is that those who during life have been exposed to

werful and long-continued causes impairing the excitability of the
vitsl organs, whether causes affecting the mind or body, rarely at-
tain a great age, for all affections of the one more or less influence
the other; and that the excesses of youth, particularly if they
have been long continued, are often more felt in advanced life,
when the excitability begins to be more or less defective in all,
than at earlier periods; many instances of which I have witnessed.

Ox comparing together the statements relating to the nature and
distribution of the various parts of the nervous system made in
the preceding pages, we readily perceive the cause of that general
sympathy which prevails throughout the frame of the more perfect
animal, and whicg, we have seen, so powerfully influences the
course of disease. I shall here, although I have already had such
frequent oceasion to refer to it, attempt to bring into one view the
different facts relating to it. We find a set of organs distributed
throughout the whole of the brain and spinal marrow, which may
be justly termed the organs of life, because they supply, we have
seen, the agent by which, on the one hand, our food is in the
first place properly changed in the stomach and duodenum to pre-
pare it for the changes effected in the capillary vessels; and, on
the other, those changes themselves are effected; by both of which
sets of changes our food is converted into the various organs of
our bodies; and these changes are not only wholly, but immedi-
ately, dependent on an agent, we have seen, of the same general
nature with that which we see effecting similar changes in the world
which surrounds us. Each individual part of the brain and spinal
marrow, we have also seen, influences every part of the general
frame; every part of the general frame, in its turn, being capable
of influencing all parts of those organs.

To these laws there is evidently no exception with respect to
all parts to which the nerves and blood-vessels have access; and
as to those to which neither has access, as the cuticle and nails,
even they are indirectly influenced by them; because, although
these organs have no immediate dependence either on the state of
the nerves or blood-vessels, they have an indirect dependence on
both, which is felt on every deviation from the healthy state of
either; both cuticle and nails becoming brittle, and, consequently,
ill adapted to their functions, in proportion as the functions of
either nerves or blood-vessels fail, because the healthy state of
both is found to depend on that of the organs with which they are
In contact, all the affections of which, more or less, influence
those parts : and similar observations apply even to the hardest
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parts of the teeth, which possess neither vessels nor nerves. Tt
appears, therefore, from the whole of these facts, all of which
are proved by daily experience of the various affections of the
more perfect animal, that, through the channels here described,
there is no part of its frame which is not capable, more or less,
of influencing or being influenced by every other; and hence the
means by which disease, and more particularly chronic disease, is
influenced by continuance, in whatever part it may have origi-
nated, till by degrees, in proportion as the derangement is more or
less influential, the whole powers of the system are destroyed :
and this evil, we shall find, is greatly aggravated by disease so
often commencing in parts of so little sensibility, that the attention
is not excited by it till it is often too late to arrest its fatal termi-
nation; so much so, that the medical attendant, the whole of the
preceding circumstances not having been sufficiently taken into
account, is often as little prepared for the fatal result as the friends
of the sufferer.

From the facts here stated, we have no difficulty in perceiving
why every part of our frame may influence every other; each part
of the brain and spinal marrow, as appears from direct experiment,
influencing every other part of the frame, and the state of every
part of the frame more or less influencing every part of these or-
gans.

Thus it appears that we bave no occasion to have recourse to
any supposed influence of nerves on each other, in consequence of
which so much labor has, as far as I am capable of judzing, been
so uselessly bestowed; all the facts on the subject tending to as-
sure us, that the nerves are mere channels of conveyance, both in
the cerebral and spinal system; and, in the ganglionic system of
combination and conveyance, the nerves themselves, as well as the
ganglionic system, being wholly incapable of influencing, in any
other way than those here mentioned, the powers communicated
to them by the brain and spinal marrow alone. They are the
mere passive parts of the nervous system, having no power to or-
iginate any change in the powers they convey and distribute; the
brain and spinal marrow, whether in the vital or sensitive system,
being the only active parts of those systems, that is, the only parts
capable of receiving impressions _f'rﬂm the nerves, and, in conse-
quence of these impressions, originating any effect but those just
stated.

Every derangement affecting any part of the system, however
minute, being felt by every part of the vital organs of the brain and
spinal marrow, and these organs being distributed through every
part of them, it will easily be understood that when any perma-
nent fret of nerve is established, in whatever part, it must tend,
more or less, according to its degree and duration, to impair the
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ever. Other organs, we have seen, only contribute to the proper
distribution of their powers, and, in the ganglionic system, to the
combination as well as distribution of their powers.

For the cure of many of the diseases we are about to cousider,
in their advanced stages, it is necessary that their connection with
their previous stages should be clearly understood.

The most frequent cause of a permanent {ret of nerves, and,
consequently, of all the mischief which ensues in the most impor-
tant class of those diseases, are what are, very indefinitely, called
bilious or nervons complaints; terms which are applied to diseases
of very different natures and origins, which, previous to the fret,
that is, the irritation, of perves, having become permanent, in
many cases cause so little uneasiness, that the patient seldom con-
sults the physician till a decease is so established that its removal
requires a tedious treatment; and, what is a still greater evil, by
obscuring the connection between the commencement of the dis-
ease, when it presents no formidable appearance, and its progress,
tends wholly to obscure its nature, and thus renders its more formi-
dable stages, according to our present plans of treatment, always,
and, as 1 shall bave occasion to explain, necessarily fatal. It of-
ten happens in such cases that the affection in which the disease
originates is not sufficiently powerful to establish the more formid-
able stages of such affections, until some other cause, disturbing
the nervous system, occurs to increase its tendency. When this
happens, the report of the patient still farther misleads the physi-
cian, for he often regards the cause which aggravates the symp-
toms as the sole cause of his disease, wholly overlooking the
milder symptoms which preceded it, the knowledge of which is
absolutely necessary to enable the physician to cure his disease;
and thus the connection between the present and early stage is
farther obscured, on which the safety of the patient depends.
In the following part of this treatise I shall point out the diagnos-
tic by which the nature of the disease may at all periods be detect-
ed, and the changes which take place in it ascertained.

Such are the observations which it is necessary for the reader
to keep in view when the treatment of the most important class of
the diseases we are about to consider is laid before him, in the sec-
ond part of this volume. In these diseases we shall find that after a
long continuance of bad health, and, in some cases, of severe suf-
fering, but which is not such as, in the present state of our profes-
sion, is regarded as attended with danger, (the consequence of the
present defective state of our physiological knowledge*,) a train
of symptoms supervenes, which at length leaves no doubt respect-
ing their fatal termination.

* See a paper which the Royal Society did me the honor of publishing in the Phi-
losophical I'ransactions for 1836, and the fourth edition of m uiry into the anq‘_
of the Vital Functions, published in 1839; alse Appendix, No. VII.
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AT L,

THE APPLICATION OF THE INFERENCES FROM THE INVESTI-
GATION ON WHICH THIS TREATISE IS FOUNDED, WITH A
VIEW TO IMPROVE THE TREATMENT OF DISEASE.

It will be aenerall[y admitted that, except as far as depends on the
simple principle of employing the means which had been found
UEEEJI in similar cases, the practical department of our profession
rests wholly on our knowledge of anatomy and physiology, a know-
ledge of the structure and functions of the animal body.

From the first of these three sources (independent as it is of
previous information, and exercising only the simplest faculties of
the mind) all practical knowledge of the healing art possessed in
the rudest state of society is derived. As the limited nature and
uncertainty of such a source appear, we are led to the means of
assisting it.

We by degrees perceive the necessity of distinguishing the local
and general, and the more immediate and remote efiects of our re-
medies; and soon find that, to make any considerable progress in
such investigations, some knowledge of the structure and functions
of the subject of our practice is necessary; and that in proportion
as this knowledge is aecquired, our means of relief become more
eftective. ' -

When I entered on the investigation on which this volume is
founded, all our doctrines, as far as respects the general laws of
our frame, as appears from what is said n the first part of my In-
quiry into the Laws of the Vital Functions, were involved in a
confusion which none of the facts, of which we were in possession,
enable us to unravel. I therefore began by repeating many of the
experiments of the physiologists who had for their object the elu-
cidation of those laws, at the head of whom 1 found Haller, Le
Gallois, and Hunter. 1 found the results of their experiments
such as they state them to be; but the inconsistency of their infe-
rences lelt us no room to doubt that some of these are fallacious;
which will not surprise us when we consider the state in which
they found the subject: for anything that had been done respecting
the general laws of the animal economy before their time was com-
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diseases is the most extensive, and its influence on their course
the most important—a position illustrated by many of the diseas-
es to which I shall have occasion to refer; for, in a large proportion
of our most formidable deviations from a state of health, the ob-
stinacy and danger are proportioned to the degree in which they
are complicated with it, which it is not difficult to understand, when
we find it produced by all causes of irritation, and itself the most
powerful {:IL all those causes. <

It thus becomes a point of the last importance to understand its
nature, that we may not only clearly perceive the principles of its
treatment, but when to expect and how to obviate its first begin-
nings; for, evident as it is iu its active, in its more chronic forms
there is no disease more insidious.

In the preceding part 1 have considered at length the nature of
those powers on which the circulation depends. 'The conclusion
there arrived at must be kept in view, in considering the pature of
imflammation. -
 Eaxp. 1. There is no difficulty, with the aid of the microscope,
n perceiving the first step towards a state of inflammation. It is
well known that exposure to the air alone is sufficient to produce
inflammation in the internal membranes of warm-blooded animals.
This is also the case in the fins of some kinds of fish. The lam-
pern was the fish 1 employed, and in the warm-blooded animal I
emgluyed the mesentery of the rabbit.

n bringing either of these membranes before the microscope,
we see a network of vessels, too minute to be perceived by the
naked eye, many capable of transmitting the globules of blood
nn.lry one by one where they follow each other in rapid succession.
After the part has remained exposed to the air for some time, the
globules hegin to move through these vessels with less rapidity;
and in proportion as this happens, we perceive the diameter of
the vessels enlarging, till that which could admit of only one red
globule at a time, now admits of several. As the motion of the
globules languishes, and their number increases, their color be-
comes conspicuous, which it is not while they pass in smaller num-
ber and with greater rapidity. At the same time that these chan-
ges take place, we find the number of vessels, capable of transmit-
ting red globules, greatly increased, so that the vessels which, in
the healthy state, transmitted |only the colorless, are now so much
distended as to admit the grosser parts of the blood. From these
two causes the part assumes a redder appearance than natural, and
also acquires a greater bulk; and the latter seems further increased
by the distention of vessels still too small (o transmit the red glo-
bules, for the interstices of the red vessels are now more opaque
than before the morbid distention took place, without | the appear-
ance of extravasation of any kind. ' |

While these changes, which may be distinctly seen with the as-
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sistance of the microscope, are going on, the part to the naked
eye becomes inflamed, more opaque, and thicker.*

Such then are the changes which take place in the commence-
ment and progress of inflammation. The blood in, the capillaries
begins to move more slowly; these vessels in the same proportion
suffering a degree of morbid distention: and this often goes on till
they, by many times, exceed the healthy diameter, and the blood
n the most distended vessels ceases to move altogether; and the
pain of inflammation arising from the effect on the nerves of this
morbid distention is greater or less in proportion to the rapidity
with which it takes place. Hence where the distention is effected
very slowly, as in chronic inflammation, there is often no pain even
in parts of the greatest sensibility.

The only diagnostic symptom of chronic internal inflammation
is tenderness on pressure; so that the patient is not aware of its ex-
istence till it is thus pointed out by his medical attendant.

The motion of the blood in the capillaries ‘the reader has seen
proved, by direct experiment, to depend on the action of these
vessels themselves. When it fails, therefore, we necessarily infer
that their power is failing in the same proportion; and this infer-
ence is confirmed by their suffering themselves to be morbidly dis-
tented by the usual impulse of the blood. It signifies not, as I
found by direct experiment, by what means the power of the capil-
laries is impairedf, whether by mechanical or chemical injury,
whether by a cause operating slowly or suddenly. Any cause im-
pairing their power produces the same effects, the severity of the
symptoms being proportioned to the rapidity with which the dis-
tention is effected, causing the disease to incline more or less to
the symptoms of acute or chronic inflammation.

During the foregoing changes in the capillary vessels, the larger
wessels of the part, which are too opaque to permit the motion of
the blood to be seen in them, suffer no change that can be detect-
ed by the microscope, except that, after the distention of the ca-
pillaries has become very great, the vessels immediately preceding
them in the course of circulation begin to partake of the disten-
tion.

. 2. Thus when the fins of the lampern were first exposed
to the air, the inflamation assumed the appearance of a slight blush,
in which it was difficult, with the naked eye, to discover any ves-
sels; but, after some time, and in proportion as the smaller ves-
sels suffer distention, vessels of a considerable size were seen by the
naked eye ereeping through the inflamed parts.  Before this change
is observed in the larger vessels, the capillaries are distended to many

+ Seme of the experiments by which the facts relating to the nature of inflammation
were ascertained, were made while 1 was a student at Edinborgh, and have beeg
frequently repeated since, with the same results, both by myself and others.

+ The means employed were various, but the effects always the same.
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times their natural size, and the blnnd.in_ those most distended has,
enerally, ceased to move. This. it is evident, cannot dE'-" "m':“i

ﬁr, withuul‘,]the iatl::r vessels wholly losing their vitality, and a tota

loss of wvitality in the part ensuing. ¢ -

The state t}:&' the lal?ger vessels of an inflamed part, in active -
flammation, is very different from that of the cap-.ll?r‘ms._._ and may
be ascertained without the aid of the microscope. The increased
pulsation of the larger arteries suppl_-,rin% an inflamed part, s:ijﬂi-
ciently evinces their increased action. { the hand is applied to
the seat of the larger arteries of any external part actively inflamed,
they are always found acting with more than the healthy power.
On this increased action of the larger arteries of an inflamed part,
the throbbing and general appearance of activity in the part de-
pends, and on it is founded the popular opinion that mﬂm_rnmauon
consists in an increased action of all the vessels of the inflamed
part—an opinion adopted without a moment’s reflection on what
must necessarily be the consequence of such an increased action.
The reader will presently see the effeet of this generally increased
action, and its consequences, exhibited by a very simple experiment.
The difference between what is called active and passive inflam-
wation, depends on the degree in which the arteries supplying the
blood to the debilitated vessels are exeited. )

We should, at first view, be inclined to ascribe the increased
action of the larger arteries to the impediment opposed to the free
transmission of the blood through the debilitated capillaries; and
to this it has been ascribed by some who have repeated my exper-
iments: but the following facts point out that it depends little, if at
all, on this cause. The communications of the vessels are so nu-
merous and free, that, as the reader will l_presenll}r see determined
by direct experiment, if the passage of the blood is opposed
through one channel, it immediately finds another, without occa-
sioning any apparent change in the state of the debilitated vessels.
The degree in which the larger vessels.are excited is rather pro-
portioned to the nervous irritation, and consequent pain, occasion-
ed by the state of the distended capillaries, than to the degree and
extent of the inflammation; for a shght internal inflammation where
the parts affected sympathize more with other parts, excites the whole
sanguiferous system ;while external inflammation of greater severity
comparatively less of this effect; and in chronie inflammation, when
has the vessels have yielded slowly, and, coonsequently without much
nervous irritation, there is comparatively little increased excitement
of the larger vessels of the part, and often, even in interpal parts,
none at all of the whole system, under which circumstances the in-
flammation is generally free from pain. From these observations it
would appear that it is the nervous irritation occasioned by the mor-
bid distention of the capillaries that we are chiefly to ascribe the in-
creased action of the larger arteries of the part, and not to the degree
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of impediment opposed to the passage of the blood through
the debilitated capillaries and their consequent distension, which
would cause it in all instances, to be more or less proportionate
to that distention. :

The reader has seen how immediately the action of the vessels
is under the influence of the nervous system, and, in the first part
of this volume, that every part of the brain and spinal marrow are
sensible of every change in every, even the minutest vessel, and
also that every part of those organs may directly influence every
vessel, however minute. ‘T'he final cause of the increased action
of the larger vessels in inflammation is evidently to support the cir-
culation in the debilitated vessels, and excite them to a more vig-
orous action®; and the most important object of the treatment in
active inflammation is to regulate this effort of nature, neither to
permit it to be so great as to increase the distention, and conse-
quently the loss of power, of the debilitated vessels, nor to be-
come so languid as no longer to support sufficient motion of the
blood in them to prevent stagnation, and the loss of vitality conse-
quent on 1t.

Ir the inflammation depend on a debilitated state of the capilla-
ries alone, it follows, that whatever increases the action of these
vessels should relieve the inflammatory symptoms. This may be
regarded as an experimentum erueis on the subject; for if exciting
the capillaries of an inflamed part does not relieve all the symp-
toms of inflammation, whatever share the debility of these vessels
may have in producing the disease, the co-operation of some oth-
er cause must be necessary. If, on the contrary, we find, that as,
on the one band, whatever debilitates the action of the capillaries
produces inflammation, so, on the other, whatever increases their
action relieves it, nothing more is required to prove that on their
debility the disease depends.

Ezp. 3. I wetted the inflamed web of a frog’s foot with distill-
ed spirits, at the same time, still farther to stimulate the vessels,
throwing upon it the concentrated rays of the sun, from the reflec-
tor of the microscope. The blood in all the vessels, except in
those of the most inflamed part, began to move with greater velo-
city; and in proportion as '£is happened, their diameters were di-
minished, their interstices becume less opaque, and the redness of
the part was lessened.

Ezp. 4. This experiment was repeated on the lampern, with the
same result. By gentle friction, and applying distilled spirits, the
motion of the blood in the inflamed part was repeatedly accelerat-
ed; and in proportion as this happened, the vessels became paler,

* See the Introduction to my Treatise on Symptomalic Fevers, 4th edit. pp 24,
and 25.
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the deeper red returning as the circulation again became more lan-
uid.

: Dr. Hastings, in repeating my experiments*, in like manner ex-
cited the inflamed capillaries in a frog’s foot, by oil of turpen-
tine, and observed the inflammatory symptoms abate in proportion
as the capillary vessels lost their increased size, and the mo-
tion of the blood was accelerated in them; and he gives an ac-
count of a case in the 90th page, in which this process was con-
tinved till the inflammation wholly subsided. Both excessive
heat and cold, in Dr. Hastings’ experiments, produced languid
motion of the blood, and dilatation of the capillary vessels, exact-
ly in the same proportion as the part became ioflimed. When
the inflammation was caused by cold, he saw it yield to a moderate
and continued application of heat, by which the motionof the blood
in these vessels was accelerated, and they were made to resume
their natural dimensions. When the inflammation arose from the
excessive application of heat, cold produced the same effects.
These facts, while they, in a striking manner, confirm the result
of the experiments just related, illustrate some of the positions
respecting muscular contractility which have been laid before the
reader, showing that both cold and heat, the temperature of the
body being the mean, like all other agents, act upon it, either as a
stimulant or a sedative, according to the degree in which they are
applied. Hence appears the futility of at first view a plausible
argument, that cold, being the mere abstraction of a stimulant,
cannot produce the effects of a stimulant, but must necessarily act
as a sedative. Many other instances illustrating this observation
will occur to the well-informed reader in such subjects. The ap-
plication of cold produces as positive a sensation as that of heat,
and the increased contraction of the muscular fibres on its applica-
tion is familiar to all. In a certain degree all agents act as stimu-
Jants, in a greater degree as sedatives, the difference between what
is called a stimulant and sedative consisting in the former, distilled
spirits or heat for example, being more inclined to act as a stimu-
lant; and the latter, tobacco and cold for example, as a sedative :
but there is a quantity of tobacco, and a degree of cold, so small
as to act as a stimulant, and a quantity of distilled spirits, and a
degree of heat, so great as to act as a direct sedative.

t is in vain to say that cold cannot act as a stimulant, being
only the effect of the abstraction of a stimulant. Whatever di-
rectly produces a stimulant effect acts of course as a stimulant,
whatever be its nature, and will be found to obey all the essential
laws of other stimulants; that is, a moderate application of it will
excite, an excessive application convert it into a directly debili
tating power.

* See the Introduetion to Dr. Hasting’s Treati ; :
cous Membrane of the Lungs. r- Hasting’s Trealise on the Inflammation of the Mu
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It is evident that the blood ecannot be long retained in the debili-
tated capillaries, and thus, as it were, thrown out of the circulation,
without some morbid changes taking place in it. Its vitality must
soon cease after its motion is wholly suspended, and the changes
to which dead blood is liable begin to take place in it. Dr. Hast-
ings observed, that when the debilitated capillaries were stimulated,
the blood which passed from them often contained irregular floc-
culi, instead of %Iobules, which he compares to the ragged por-
tions separated from the coagulum of arterial blood.*

From the manner in which the various symptoms of inflammation,
and means of cure, support the view of the disease afforded by
these experiment, the reader is referred to the Introduction to the
fourth edition of my Treatise on Symptomatic Fevers.

Nothing can be more simple than the modus operandi of the
means of cure in inflammation.  All the local measures are such
as either relieve the vessels from part of the fluid which distends
them beyond their natural capacity, or more directly excite them
to their healthy action. All the general means are such as influ-
ence the impulse of the blood, either reducing it where it is so
powerful as still further to distend the debilitated vessels, or in-
creasing it when it becomes too languid to afford the aid necessary
for supporting some motion of the blood in these vessels, and thus
preventing gangrene, the effect of its total failure,

It appeared to me that it would tend to throw additional light
on what has been said, to subject to the test of direct experiment
the principal opinions which have prevailed respeeting the nature of
inflammation previous to that whicE referred it to debility of the ca-
pillary vessels.+ Four only deserve attention: the opinion which
supposes this disease to arise from a morbid lentor of the blood
clogging the minute vessels; that which aseribes it to what has been
termed error loei, the grosser parts of the blood getting into ves-
sels too small 1o transmit them; that which supposes a spasm of
the extreme vessels to be its cause; and, lastly, that which refers
it to a morbidly-increased action of all the vessels of the inflamed
part.

The reader will readily perceive that the principle of the three

* Dr. Hastings® Treatize, p. 97.

t For the origin of this opinion, see my Treatize on Symptomatic Fevers, fourth
edition. Mr. John Allen, a gentleman whose abilities are well known to the scien-
?uﬂc pnh_lll.':, and [Ip Lubbock, first brought it forward in a connected form in the Med-
ieal Society of Edinburgh about the year 1790; and although imperfect traces of it,
which often contradict each other, may be found of an earlier date, they appear to
have been unknown to them, and are not such as ean deprive them of the merit of
having been the first to dgiu a distinet and connected explanation of the phenomena
of the most important disease to which we are liable. Although, as far as T know,
they made no experiments for the purpose of confirming their views, their inferences
were from the phenomena of the disease itsell. We have just seen how amply they
are confirmed Ey direct experiment.
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first doetrines is the same. In all, obstruction in some of the mi-
nute vessels is regarded as the cause of inflammation. It is sur-
prising, therefore, that none of the supporters of these opinions
thought of trying whether or not obstruction is capable of produe-
ing it.  Admitting that the vessels are obstructed, it does not fol-
low that an accumulation of blood will take place in the part.  The
blood may pass off by communicating branches, or the vessels may
resist the distending force.

Exzp. 5. A small hot wire was suddenly passed through the
web of a frog’s foot, by which the skin about the hole was shrivel-
led, and the vessels obstructed, no Huid of any kind being dis-
charged. Here an obstruction was produced, surely more than
equal to what takes place in many inflammations of small extent,
and yet no symptom of inflammation ensued, every part of the web
remaining as pale as before the experiment.* The wound finally
closed without any degree of inflammation having supervened.

Exp. 6. In order to ascertain whether inflammation arises
from an increased action of all the vessels of the part, it is only ne-
ecessary to induce such an action, and observe its effects. Having
brought the web of a frog’s foot before the microscope, I now
and then, during some minutes, observed the velocity of the blood,
which continued, as far as I could judge, the same. The foot
was then wetted with distilled spirits, and in a few seconds the
blood in all the vessels was moved with a greatly increased ve-
locity, which, as the web was constantly kept wet with the dis-
tilled spirits, continued, as long as 1 observed it, ten minutes or a
quarter of an hour. But during no part of the time could I per-
ceive the slightest symptom of inflammation, either with or with-
out the microscope. he vessels, instead of appearing redder,
and more turgid, were, as might be expected from what is said in
the first part of this volume of the nature of the eirculation in the
capillary vessels, evidently paler and smaller than before the appli-
cation of the distilled spirits. The velocity of the circulation was
further increased by throwing on the web the concentrated rays of
the sun from the reflector of the microscope, but still with the
same effects.

I the preface to the fourth edition of my Treatise on Simple
Fever, I have in a cursory way pointed out the manner in which
the experiments made with a view to ascertain the nature of in-
flammation seem to throw light on that of fever, which appears to
be only a state of general inflammation, the whole of the capilla-
ries being debilitatéd, and the whole of the other parts concerned
in supporting the circulation morbidly excited in the first stage;
the second stage being the necessary effect of this morbid excite-

* Introduction to my Treatise on Symptomatic Fevers.
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ment when it has failed to restore activity to the debilitated capil-
laries, in which in slighter cases it succeeds, and the fever ceases.

In fever, the distention of the capillaries is less than in inflam-
mation, the impulse of the blood tending to distend them being
necessarily less effectual in proportion as they are more numerous.
Hence the symptoms immediately arising from their distention are
in each part comparatively slizht; but the general fullness, redness,
and increased heat of the surfaces, and the general failure of the
secreting power, sufficiently indicate the presence of a generally
distended state of the capillary vessels, and thus the experiments
which elucidate the nature of inflammation throw equal light on the
nature of fever, and the explanation thus obtained is equally con-
firmed as in inflammation by every part of the treatment found
successful in the disease, as well as by its phenomena, when the
true nature of the circulation, as explained by the experiments re-
ferred to in the first part of this volume, is kept in view; for in
certain respects, although not to the same extent, the powers of
circulation have been mistaken as well as those of the nervous
powers, as appears from experiments referred to in the first part
this treatise. We still speak, and inferences have been made from
inaccurate experiments, which, at first view, seem to prove that
the power of the heart itself is the chief power which in every
part supports the circulation. That such an opinion is erroneous
might have easily been inferred as soon as it was known that, even
in man, the blood in certain parts is sent through two sets of ca-
pillary vessels before it returns to the heart.*

Section IT.

On Congestion.

Wuen the larger vessels of a part are debilitated, and consequent-
ly distended, without previous distention of the capillaries, the dis-
ease, which may be termed congestion or partial plethora, is of a
nature very different from inflammation. l:[’u this case little or no
distention of the capillaries takes place, as appears from the part
being pale, or only slightly redder than natural. The impulse of
“the blood, from the debilitated state of the larger vessels, being
too weak greatly to distend them, they, in consequence of their
continued action more or less being, as proved by facts stated in
the first part of this volume, wholly independent of that of the
heart, retain their power, and, as long as the larger vessels can

* See my paper on the circolation in the Philosophical Transactions for the year
1831; also Appendix, No. VIIL

9
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flammation having its seat sometimes in the membranes and some-
times in the substance of the organ. Thus inflammation of the
brain has been divided into two spbeciﬁ-—-p]lrenhh and phrenismus;
namely, inflammation of the membranes and that of the substance
of this organ; that of the lungs into pleurisy, inflammation of their
membranes, and peripneumony, of their substance, &e., and the
difference of the symptoms in.such cases has been supposed to
depend on the nature of the parts affected. Numerous dissec-
tions, however, have now proved the fallacy of this explanation,—
the substance of the organ alone having often been found affected
in the most acute, and the membranes alone in the least acute
cases.® In the former, that is, the most acute cases, 1 believe
the capillaries, in the latter the larger vessels, are often the chief
seat of the disease; for the two affections may, according to.the
nature of the cavse and the state of the part affecied, be combined
in every proportion. I am aware that this will not always be
found to be the case, for, we have seen, the capillaries sometimes
suffer distention with little or no pain, particularly where the pro-
gress of the disease is slow. In general, however, in proportion
as the distention is confined to the larger vessels, there is less fever
and less pain, and when they alone are affected there is little or
none of either; the cause of which is evident from what has been
said of the different nature of the functions of the larger and most
minute vessels : the only function of the larger vessels being to

# If the reader will consult the 20th Epistle of Morzagni De Sedibus ¢f Causis
Morborum, particularly the 9th, 33d, 35th, 30th, 41si, 42d, 4Tih, 49th, and 62d
gections of it, and some parts of his 21st Epistle, he will find that the symptoms re-

rded as peculiar to plearisy have frequently attended inflammation of the sub-
gtance of the lunzs, and that, when the membranes were not “at’ all affected.
When we inspect the bodies of those who die of inflammation of the lungs (sa.
Schroeder, Opusc. Med.), they alone are sometimes found inflamed, altheugh the
symptoms of plenrisy had been well marked. Petrus Servius opened three hundred
people at Rome, who died with the symptoms of pleurisy, in which the lungs were
greatly inflamed, the membranes little or not at all. Tissot met with similar cases;
and Diemerbroech says, that in two or three cases, in which there had been no
acule p;.iu_ and where mni.equcmlj', ar:t:nn!ing to the common npiu.inn, the substanes
of the lungs alone should have been found affected, the membranes equally par-
took of the disease. DBurserias observes, that dissections are not wanting to prove
that inflammation of the membranes has been presem without any pul.i'rl.. Ej‘den-
ham seems to go so far as to believe the substance of the lungs to be very lrequently
the seat of pleurisy. And Juncker, in his Conspectus Pathologie, observes that
pleu[]sf often prsses inla pu_-ripuﬂuum-n}-. h_',.' which we may pnderstand i hat the
substanes of the lungs was fund inBamed where the symploms bad been those
of plenrizy; for such was the prepossessions o fivor of this divizion of infammn-
tion of the chest, that when it was found tha the appraranees on dissection did
not correspond with it, it was supposed that the one forin of the disense hid passed
into the other—an opinion which seens to have hesn sanclioned even by Haller.
Yet we find in zome of the oldest writera more corroct u!m-.r'r::_ll::nd. Hippo-
crates speaks of plearisy and peripneuinony as :1ﬂ'-uf‘-liu_--e=l _l-'r ne trly il not rl_lTl‘lgl:'lhn
er, the same paris; amd Galen abserves that the paln N peripneumony s some-
times acule. Many observations to the same effest might be added from authors of
the first authorily, both with respect to this disease and other inflammatory affec-
tions.
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CHAPTER 11

ON THE DISEASES OF THE NERVOUS SYSTEM.

As the functions and sympathies of the nervous, even in the most
limited, and still more in the most extended sense of the term, that
is, including the sensorial functions, are much more numerous and
complicated than those of the circulating system (the diseases of
which, most immediately connected with the subjects of this vol-
ume, inflammation and congestion, we have just considered), the
number and variety of its diseases must in the same proportion be
greater ; and, as appears from the investigation so frequently refer-
red to in this treatise, its functions are not only more numerous,
but, if we look only to those on which life depends, with the ex-
ception of the circulation, they are also the most important. Its
diseases consequently not only embrace a wider range, but more
immediately threaten life; an inference which will be amply con-
firmed by a review of the statements which form the subject of
the present chapter. 'We have seen all the powers of assimilation,
secretion, and excretion immediately dependent on the brain and
spinal marrow, and we now know that on their powers depend not
only the well-being but the existence of all our organs.

If such be the facts, we cannot be more usefully employed than
in an enquiry into the various causes of injury to which this sys-
tem is exposed, with a view to guard against or remove them; or,
where their injurious effects have taken place, to ascertain the
means of correcting them, before the arrival of their necessa-
rily fatal stages.

The present chapter is divided into three sections: the first on
the diseases of the brain, the second on the diseases of the spinal
marrow, and the last on the diseases of these organs jointly.
Those of the brain and spinal marrow, separately, are, lke the
diseases of the sanguiferous system, most important, but com-
paratively few and simple—namely, the diseases of those functions
only which exclusively belong to each. The diseases of these or-
gans jointly, which comprehend the practical part of the subject
in which the physiological errors, treated of in the first part of this
volume, have been most injurious, are both numerous and compli-
cated, because they necessarily involve, we shall find, certain mod-
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generally impaired excitability of the muscular system, particularly
where the cause of the disease is at once sudden and extreme, the
power on which the degree of contraction constituting their
state of rest depends, is more or less enfeebled, and thus, from the
relaxation of the spincters, the contents of the cavities to which
they belong are apt to escape involuntarily.

This state is, il the offending cause has not been extreme, suc-
ceeded by some inprovement in the symptoms. 'The heart and
Llood-vessels in some degree recover from the shock they received.
The former begins to beat with less frequency, and with more
force and regularity, and the latter to convey the blood with great-
er velocity, and in a more uniform siream. In proportion as this
change takes place, the various functions, as the author has very
frequently observed, improve; but if the offending cause has been
severe, the heart soon begins again to beat more languidly, and
with its function, all the functions gradually and finally fail. If the
injury done to the nervous system be of such a nature as particu-
larly to debilitate the vessels of the injured part, during that interval
in which the vigor of the circulation is in some degree restored,
the capillary vessels of this part yielding, from the debility induced
on them by the offending cause, to the increased impulse ol the
blood, the symptoms of inflammation are thus added to those more
immediately arising from the original injury.

Such appear, from the result of numerous experiments detailed
in the Inquiry just referred to, to be the consequences of an inju-
ry of the brain or spinal marrow, capable of suddenly, and to a
considerable degree, tending to derange their organisation. The
reader will perceive, that if the view of the subject just taken be
correct, the nervous is a much more complicated disease than the
sanguineous apoplexy. In the latter, the powers of the nervous
system are impaired, but those of the sanguiferous system are, in
the commencement of the disease, entire, and only become affect-
ed through the failure of the functions of respiration, assimilation,
secretion, and excretion; the gradual distention of the larger ves-
sels of the brain not being of a nature so suddenly to debilitate the
brain as, through it, to affect the organs of circulation. In ner-
vous apoplexy, not only the powers of circulation suffer directly
from the injury done to the nervous system, thus producing a com-
bination of diseased states of both systems, but the debility of the
heart and blood-vessels has a secondary effect on the nervous sys-
tem. The action of the brain and spinal marrow farther fail from
defective circulation, and a state of these organs, analogous to
what takes place in the act of fainting, is superadded to that more
immediately produced by the cause of the disease. It is not sur-
prising, therefore, that this species of apoplexy sometimes proves
mnstantly fatal; which sanguineous apup?exjr, affecting the powers
of circulation, only through the failure of other funclions, cannot
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do, except it exists in such a degree as to produce instantaneous
and totol insensibility, in consequence of which, respiration, which
we have seen is a function of volition, immediately ceases, which
seldom, if ever, happens in this case.

From all that has been said, it appears that the principles of
treatment are necessarily more complicated in nervous than in san-
guineous apoplexy.

n sanguineous apoplexy, we have but two objects in view,—to
relieve the brain from pressure, and prevent its recurrence. In
nervous apoplexy, while we endeavor to counteract the effects of
the offending cause on the brain, it is necessary to support the
circulation; the failure of which, to a certain degree, must imme-
diately prove fatal. This ought to be done, however, in such a
way as tends least to occasion morbid distention of the vessels of
the head, to which the cause of the disease often renders them
particularly liable; tending as much through the brain, we have
seen, to debilitate the vessels of every part, as the heart itself; to
say nothing of the cases in which the more direct effect of the in-
jury is exerted on the vessels of the brain itself, which may pro-
duce either sanguineous apoplexy or inflammation of the brain,
according as the distention takes place in the larger or smaller ves-
sels. From this view of the subject we may readily understand
why, although abstraction of blood may prove fatal in nervous
apoplexy. yet much of the stimulant effect is often ill borne.

The simplest cases of nervous apoplexy, and those most nearly
aplproachirlg to the state of the animals in the experiments above
referred to, are cases from mechanical injury of the brain. When
a blow on the head fractures the skull, and occasions part of the
bone to press on the brain without doing further injury to this or-
gan, the case resembles in its nature the purly sanguineous apo-
plexy. When the compressing power is removed, if no farther
injury has been done to the brain, the apoplectic symptoms dis-
appear; but when the blow has also produced what surgeons call
concussion of the brain, the case is only a slighter degree of the
state in which the rabbits and frogs were found after the brain had
heen crushed. !

No writer, perhaps, has detailed the symptoms of concussion of
the brain with greater correctness than Mr. Abernethy, in the
third part of his Surgical and Physiological Essays. It is im-
possible not to remark how accurately his account of these symp-
toms corresponds with the results of the experiments here referred
to :—* The whole train of symptoms,” he observes, ¢ following
a concussion of the brain, may, I think, be properly divided into
three stages. The first is, that state of insensibility and derange-
ment of the bodily powers which immediately succeeds the acci-
dent. While it lasts, the patient scarcely feels any injury that may
be inflicted on him; his breathing is difficult, but in general with-

10
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than natural; the last the effect produced by the diminished fre-
quency of respiration, the consequence of the insensibility, unless
other causes of injury exist ; for the two forms of apoplexy, the
sanguineous and nervous, are not unfrequently combined. The
more general the effect of the pressure and the more free from ten-
dency to disease in the brain itself, the more perfectly formed will
the symptoms of sanguineous apoplexy be; and the contrary of
these conditions indicate more or less admixture of the state we
are now considering with that of apoplexy from general pressure
alone: even the inequality of the pressure may tend, by irritation
of the brain, to have more or less of this effect.

Such are the distinguishing symptoms of well-formed sangunineous
and nervous apoplexy: and were these diseases always so formed, it
would be easy to distinguish them. But we have to lament that
this is by no means the case, as indeed, from what has been said,
might & priori have been supposed. For it must often happen in
apoplexy, from distention of the vessels, that the brain will sus-
tain some further injury than that of mere uniform compression.
It is not improbable that the circumstance of the compressing
force, as just observed, acting partially, may sometimes alone be
sufficient to produce this effect; and powerful causes, injuring the
organisation of the brain, must often be of such a nature as at the
same time to occasion debility, and consequently more or less
distention, of its vessels. To these circumstances, and to the
difficulty of distinguishing apoplexy arising from mere general dis-
tention of the vessels from that arising from an extravasation of
blood or serum, it appears to me than all the difficulties respect-
ing distinguishing, and prognosticating the event in the different
species of this disease, are to be ascribed.

It is the tendeney to distention of the vessels of the brain that
renders a very stimulating plan of weatment a doubtful ]‘:;'?ct]ce,
even in the most decided cases of nervous apoplexy. ere it
not for this, the state of the sanguiferous and nervous systems in
these cases would equally call for such a plan. But, as might have
been foreseen, the more debilitated the brain is, the more readily
it feels the effects of any morbid distention of its vessels. Thus
our practice in such cases is confined on all hands. Injury may
Le done by the free use either of stimulants or evacuants, in conse-
quence of the former tending to increase the oppression, the latter
the debility of the brain, more or less of both of which, as ap-
pears from what has been said, often attends such cases.

The mode of treatment which bas appeared 10 me the most
successful, in cases of a mixed nature, is a gently stimulating plan,
combined for the purpose of preventing morbid distention, with
medicine moderately determining the fluids to the surface of the
body, and keeping the bowels free without occasioning a great dis-
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action of the distending power being partial, so to injure this organ
as to give rise to more or less of the symptoms ol nervous apo-
plexy. A similar injury of the brain, we might @ priort suppose,
must sometimes happen in that species of the distention of the
vessels which produces inflammation, that is, distention confined to
the capillaries of this organ; so that although in this disease the
ulse is often strong, and the heat great, as in most other internal
inflammations, it sometimes happens that the heat_ is but little in-
creased, and the pulse small, frequent and fluttering, more or less
of the debilitating effect having been produced, in the brain; the
danger, for reasons just pointed out in speaking of the nature of
nervous apoplexy, being very reat. ;

A similar state of the circulation is observed in other inflamma-
tion, which occaston very great nervous irritation. Thus in in-
flammation of the stomach and bowels, the heat is often little in-
creased, and the pulse is feeble; the brain and spinal marrow being
so injured by the irritation of the inflamed state of these important
organs, as to weaken the action of the heartand blood-vessels, and
thus cause a greater or less degree of syncope to be combined
with the original disease. I have seen the powers of circulation
so enfeebled by violent and extensive inflammation of the alimen-
tary canal, that, within twelve hours after the attack, it was impos-
sible to obtain four ounces of blood, although large veins in both
arms and both legs, and one of the temporal arteries, were open-
ed, no blood having been taken previously, and the patient, at the
time of the atiack, having been strong and in good health. He
died within twenty-four hours of the commencement of his disease.
On inspecting the body, the whole of the alimentary canal was
found inflamed, and there was a small spot on the stomach, of a
purple color, without any other morbid appearance. In all such
cases, however, the pulse, though feeble, s still hard. Notwith-
standing the debility induced on the sanguiferous system by the
effect on the brain and spinal marrow of the extreme irritation of
the alimentary canal, still, in consequence of the distention of the
capillaries of the inflamed part, the vessels more powerfully than
in healih embrace their contents, so that some degree of tightness
of pulse may still be felt. The: peculiar irritation of the neryous
system which attends inflammation, still exciting throughout the
whole sanguiferous system, that effort to support the circulation in
the debilitated vessels of the inflamed paris.

We see other causes of powerful pervous irritation producing
great debility of the sanguiferous system; throwing a solution of
opium or tobacco into the cavity of the abdomen, for example,
immediately, that is, before it can be supposed to act through any
other channel than the nerves of the part to which the o nding
cause is applied, enfeebles the power of the heart.

The reader may readily understand, from all that has been said,
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might, in many cases, be effected, where inflation of the lungs
alone fails. See Appendix, No. VIIL. ;

The reader has seen that voltaic electricity can supply the place
of the nervous power in the lungs, enabling them perfectly to re-
tain their due structure and perform their functions after the latter
is withdrawn. I have lhereFurE, both in the Philosophical "I'rans-
actions and in a note of some length in the chapter of my Inquiry
on the nature of death, proposed that, to the instruments used in
the recovery of suffocated persons, an apparatus properly adapted
for sending the voltaic influence through the lungs in the direction
of their nerves should ‘be added. It would be improper here to
employ, for any considerable length of time, a_stronger power than
experience has tanght us can be used without bad effects n health.
The power should not, perhaps, in the present state of our know-
ledge, exceed that of fifieen, or at most twenty-four-by-three inch
double plates of zinc and copper*, the fluid being one part of
muriatic acid and twenty of water, and the electric power should
not be applied, at one time, for more than ten minutes or a quarter
of an hour. If not too late to be of service, its good effects will
be observed belore the expiration of this time.}

Little advantage is to be expected in the case before us from
voltaic electricity applied to any other secreting organ, because the
revival of the patient depends little, if at all, on the action of any
other. Employed as a general stimulant to the brain and spinal
marrow, it may be of use by rousing the dormant powers of the
system. They are all capable of being excited through these or-
gans. In this way it can only indirectly assist the lungs, and that
chiefly in proportion to the degree in which general eirculation is
restored. It is probable that, as a general simulant, a greater
power may be used with safety, because it may, with this view, be
applied interruptedly.

hen we compare together the whole of the foregoing state-
ments respecting the effects of voltaie electricity, and those state-
ments wilj: what is said in the following section, may we not hope
that, if in so few years such has been the result of its employment
on the principles above laid down, a more extensive experience
will still extend the advantages derived from it 7 I have repeat-
edly seen its use more successful than any other means in obstinate
general debility, in which transmission through the stomach and
lungs has still a Fea red to me the best means of applying it. In
certain cases of fever, and, it is probable, in all cases of deficient
nervous energy, accompanied with little or no inflammatory ten-

* I mention plates of this size, because I have most frequently witnessed their ef-
fects; but I have reason to believe that a greater number of much smaller plates
will better answer medieal purposes.

t See a paper which the Royal Society did me the honor to publish in the Philo-
sophical Transactions for the year 1834, and Appendix, No. lxp
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of it were destroyed, that we may judge of the extent of the injury
done to this organ, in diseases of the spine, by the state of the
stomach and lungs. Anything which so affects the spinal marrow
as to interrupt the communication between the bran and other
parts, will of course prevent the influence of the will from reach-
ing them, however small a part of the spinal marrow may be in-
jured. But if a considerable part is injured, along with loss of
power in the limbs, the patient will experience symptoms of indi-
gestion and oppressed breathing proportioned to the importance
and extent of the part the function of which is destroyed.

From what is said of Asthma and Indigestion in my treatise on
the latter disease, the reader will see reason to believe, that the
foregoing symptoms, namely, those indicating affections of the
stomach and lungs in disease of the spinal marrow, may be reliev-
ed by the use of voliaic electricity. This observation in the ear-
lier editions of my Inquiry into the Laws of the Vital Functions,
induced the late Mr. t}:‘,m‘lﬂ to try its effcets in such cases at Bt.
Bariholomew’s Hospital. I attended in order fo regulate the first
applications of it, and to peint out such precautionary means as are
necessary in its employment. He was so good as to address to
me the following letter, detailing the results :—

¢ George Street, Angust 14, 1822,

““ My peEarR Sim,

¢¢ I have much pleasure in transmitting to you the following ac-
count of the trials made with volaic electricity at St. Bartholo-
mew’s Hospital. The first case is that in which you witnessed
its first application.

¢t Elizabeth Pepperall, aged seventeen, of fair complexion and
light hair, was admitted into St. Bartholomew’s Hospital, in Au-
gust, 1821, in consequence of an affection of the spine, which had
existed for about a year and a half. At the time of her admission,
it appeared that almost all the dorsal and lumbar vertebra were
affected. She had nearly lost all power over her lower extremi-
ties and pelvic viscera; and she complained of very severe cramps
at the pit of the stomach, and acute pain in the course of the costal
nerves, which was much increased by pressure on the ribs, or any
attempt at a deep inspiration. Her generallhealth was much de-
ranged; her pulse was very rapid, with, occasionally, severe palpi-
tation of the heart, and constant dyspncea. Her digestive powers
were a?lreaﬂ:,r impaired; she had no appetite, and could only digest
a small portion of stale bread, and some milk and water. Even
this meal was always followed by uneasy sensations at her stomach,
and an increase of ieadacha, from whicf; she was hardly ever free.

11 .
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the office of the diseased part of this organ, by which 1tl'u‘:* vital
functions are restored to a state of health, and the patient’s suffer-
ings greatly mitigated; but that it also, as might a priort be ex-
pected, by thus improving the general Lealth, indirectly contributes
to the cure of the spinal disease. In one of the cases mentioned
by Mr. Earle, it failed to relieve the spinal disease, this being of
such a nature, which must occasionally happen, as not to be influ-
enced by the improvement of the general health. With regard to
the last "case mentioned by Mr. Farle, in which the secretion of
cerumen was restored by voltaic electricity, this, it is evident from
what has been said, can only happen when the fault consists in a
defect of nervous influence, and not in a diseased state of the vessels.

Secrion III.

On the Diseases which have their Seat in the Brain and Spinal
JMarrow.

InTRODUCTION.*

THE present section, from the number, variety, and complicated
nature of the diseases it embraces, must be regarded as the most
important division of the practical department of this volume. It
is also that, as might be expected, to which the results of the
preceding investigation most extensively apply, and was for the first
time, but in a more concise form, laid {uefore the ‘]:uhlic in the last,
the fourth edition of my Inquiry into the Laws of the Vital Func-
tions, published in 1839. In the present volume [ have en-
tered more fully both into the most essential part of the, prac-
tical department of the subject, and into the physiological posi-
tions on which it is founded, than in any other of my publications.
After the publication of the third edition, above twelve years
ago, although the work had long been out of print, I deferred pub-
lishing any other edition, the additions made with a view Lo com-
plete the nql;:gr_v having in the interval appeared in eight papers
published in the Philosophical Transactions of London. Even at the
time of the publication of this edition, I had so indistinet a view
of the subject of the present section, that 1 judged it better not to
enter on it. It was n the course of the composition of the pa-
pers just referred to, with the continued opportunities of compar-
ing the results of experiment with the phenomena of disease, that

* Had not this publication been addressed to the profession as well as the public
1 should have omitted the following Introduction; but in consequence of its bei ad-

dressed to the public, I bave endeavored to make the lan 8o simple thatl
it may be equally iutelligible to both. — s 5
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many of the bearings of the subject presente!d thems:elves to me;
and it was from having found that they explain practical observa-
tions which in the course of these and many previous years had
obtruded themselves on my attention, and led to a more successful
treatment of a class of diseases both extensive and of very fre-
quent occurrence, that, in the last, the fourth edition of Inquiry,
they were, although still in a comparatively defective form, pre-
sented to the reader, in 1839. Thus the inferences from af-,tual
practice and physiological experiment have mutually assisted
each other in arriving at the results, and, consequently, have
each tended to confirm the inferences from the other; inferences
here stated with the more confidence, as many of my professional
brethren have now, from witnessing the effects of their practical
application, more or less, thuu%h none I believe in all respects,
adopted the plans of treatment I am about to point out, and, as far
as they have adopted them, confirmed the results of my experi-
ence by their own.

It appears from the facts referred to in the preceding part of this
volume, that while the powers of the nervous system, properly so
called perform but one, and that a subordinate function, in the sen-
sitive system, namely, as appears from what is said in the first pait
of this volume, that of affording the means of conveying to the
muscles of voluntary motion the dictates of the will; in those of
the vital system they supply the leading power, that to which, if
we except the principle of vitality itself, all its other powers are
subordinate; yet it is in this system, we have seen, that the pow-
ers of the brain and spinal marrow, and of the nerves by which
their influence is conveyed, have been overlooked, or seen in such
irregular glimpses, as made no general impression on our doctrines,
and left our practical inferences unaided by a knowledge of the
functions of those organs from which alone originate the leading
power in the vital system.* Fven in the present advanced state of
our profession, and in one of the first medical schools of Europe,.
Dr. Alison, professor of the Institutes of Medicine in the Univer-
sity of Edinburgh, a man of talents, and of course of the most
extensive knowledge of our profession, it appears from the quota-
tion given in the first part of this volume, in one of his latest
works, published in 1834, regards the brain and spinal marrow, on
which it appears from what has been said the whole of the func-
tions of assimilation, secretion, and excretion, and on which alone,
not only our health, but our actual existence, immediately depend,
as having nothing to do in any of those processes, or, as he ex-
presses it, ¢ that these processes are independent of any influence
or energy necessarily derived from the nervous system.” Can we
be surprised, then, that many diseases having their immediate ori-
gin in the organs of this power should in their precursory stages

* Philosophical Transactions for 1836,
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with the same results, the nervous influence properly so called, that
is, in contradistinction to the sensorial powers, is, of all the pow-
ers of our frame, that which is now best defined, and with which
we are most familiar.

The positions which are determined, by the experiments here
referred to, are, that besides the nerves of sensation and motion,
there is a third set, the functions of which have not been un-
derstood, but which differ both in their origins and functions al-
most as much from both these classes of nerves as these do from
each other; namely, the ganglionic nerves. The funetion of these
nerves, we have seen, instead of that of conveying a nervous in-
fluence prepared by the ganglions and plexuses, which are wholl
incapable nF forming any, is to combine and convey the influence
of organs distributed through every part of the brain and spinal
marrow, and bestow this combined influence on all vital organs, to
certain functions of which, namely, the functions of assimilation,
secretion, and exeretion, this combined influence is necessary.

It is not employed for the excitement of the heart and vessels
in the ordinary states of the circulation. For this purpose the
blood itself is the only stimulus required.

Although the muscular power, we have seen, is derived from
the mechanism of the muscular fibre itself, in the heart and ves-
sels as well as in all other organs to which it belongs; in the organs
of involuntary motion its excitement, as far as it depends on
the nerves, is always the effect of this combined influence alone.*

Thus it is, as appears from facts detailed in the first part of this
volume, that the nervous influence Pmper]}' so called, and con-
stituting the leading power in the vital system, requires for its for-
mation organs distributed through every part of the brain and spi-
nal marrow, the powers of which are combined and duly applied

tion only obey stimalants applied to the particular parts of those organs from which
their nerves arise; and while the mascles of involuntary motion are more powerfully
exciled by chemical than mechanical stimulams applied to the brain or spinal mar-
rvow, the former of which applied to those parts of the brain or spinal marrow from
whirh their nerves arise, if we except electricity, with respect to which their nerves
probably act merely as conductors, have liwle effect in exciting the muscles of volun-
lary motlion

{Va know from direct experiment, that nolwithstanding the essential difference in
the nature of the influence which excites the muscles of voluntary and involuntary
motion, the influence conveyed by the ganglionic nerves is of the sume general na-
ture with that eonveyed by other nerves of motion, althongh wholly of a different na-
ture from that conveyed by the nerves of sensation. (See Philosophieal Transae-
tions for 1836, and .{ppemliL No. XIL) 'The most ready test, as | have elsewhere
pointed out, by which we may determine whether any particular function depends
on the ganglionie nerves, where the paris are ton minute for the labors of the snato-
mist, is ils beirns subject to all parts of the brain and spinal marrow, these being the
only nerves which convey the influence of all parts of those organs, and that to each
individual part, we have seen in the first part of this volume, however minute. It
was thas that in my papers published in the Philosophical ‘I'rans ctions of London,

the blood-vessels proved : e iz
nutest "miﬁ#“b;?" to be supplied by ganglionic nerves, even to their mi-

* Bee first part of this volume,
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by the ganglionic system to all vital organs; to which powers all
the other powers of the vital system are subordinate, for they hold
under their dominion every part coneerned in its functions, wheth-
er it derives its power from another source or from these powers
themselves; on which depend the ‘formation and well-being of all
our organs : and we cannot help observing with what care pature
protects both the organs by which the nervous influence is prepar-
ed, and those which convey it. The brain and spinal marrow are
in all their parts defended by powerful bones; and the trunks of the
ganglionic nerves, in every instance, placed so deeply in the sofier
parts of our frame, as to be almost as well defended as if they also
had been secured by bony cases.

‘We are now to inquire into the nature of the morbid states of
the influence conveyed by the ganglionic nerves, with a view to
the improvement of the practical department of our profession; for
it is impossible to conceive that a knowledge of, as far as life is
concerned, the most important functions of the brain and spinal
marrow, and of the only functions of the ganglionic nerves,—func-
tions of no less importanee, those of combining and conveying the
influence of the vital organs of the brain and spinal marrow,—
should not essentially influence that department; that the state of
the leading power of the vital system should not be essentially con-
cerned in its diseases.

As the nervous influence is-one of those powers, we have seen,
which operate in inanimate nature, it cannot itself, strictly speak-
ing, as I have already had occasion to remark, be the subject of
disease; but the organs which supply, and those which convey it,
are as much so as other parts of our frame, and its effects must be
regulated by the state of those organs.

Certain stages of their diseased states are familiar to every prac-
tical physician. But as we have neither been aware that the brain
and spinal marrow supply, and the ganglionic nerves combine and
convey; the powers by which the immediate functions of life are
directly performed, namely, those by which our food is converted
into the various organs of our bodies, and their state of healthy
vigor maintained*, our knowledge of the nature and immediate
cause of many of those diseases has been extremely imperfect.
From this defect of knowledge, and the want of sensibility in the
parts concernedt, their early stages often excite little attention;

® See the first part of this velume. .

t Neither the brain nor spinal marrow appears to possess any sensibility. Previ-
ous to our being aware of the distinction between the nerves of sensation and those
of maotion, certain paris of them appeared to possess sensibility, because the mus-
cles of voluntary motion are thrown into contraction by irritating those parts.
This, we now know, does not necessarily imply that those parts are endowed with
sensibility. It is alzo a fact that matg -:rir the other vital organs are ill supplied with

1
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and it not unfrequently happens that no serious attempt is made to
arrest their progress, in their curable stages. ]

Nothing can be more evident than the  inference, that if the or-
gans of the leading power in the maintenance of the functions on
which the healthy structure of every part depends be distributed
through every part of the brain and spinal marrow, those functions
must be influenced by all causes which tend to impair the vigor of
either, or any considerable portion of either of these organs; and
no fact, we shall find, can be more notorious than that, in many of
those instances where the nervous system has long suffered under
causes of irritation, the powers of the organs which alone supply
the nervous power properly so called at length suffer, more or less,
some diminution of power, which cannot take place without more
or less producing some diminution of the powers most essential to
the maintenance of life, and, when considerable, must endanger,
and at length destroy them; and under such circuinstances, accord-
inFl_i,r, we find derangement of function in some organ essential to
life is often at length established, which frequently resists the means
at present usually employed, and terminates in a fatal derangement
af structure; while in the earlier stages, from the insensibility of
many of the vital organs, the patient’s state appears to differ but
little from that of others who are what is called nervous, and some-
times continue so, particularly if the nervous symptoms are only
occasional, for a long life without any symptoms of danger super-
vening in them, no permanent irritation of nerves having taken
place.

It is evident that these cases, however similar in their symp-
toms, must be of an essentially different nature, which arises from
the intervals of comparative health constantly allowing the organs
concerned to recover their power in the latter cases; in which,
however, we find, if any additional cause of nervous fret arises, af
sufficient power to render the nervous fret permanent, the case by
degrees in a short time assumes the permanent form of the prece-
ding one,.and in all respects is a case of the same nature; and so
much more distressing it soon becomes than in its preceding state,
than the patient often refers the whole to the cause which has thus
a%]gravaterl the symptoms: and the original source of the disease is
wholly obscured.

The nature of the difference will be evident if we compare them
with the facts above detailed, and which are recapitulated in my
paper on the Powers of Life, published in the Philosophical

nerves of sensation—the lungs, the heart, the liver, &e. These canses have groatly
contributed to the obscurity of the diseases depending on a failure or irregular sup-
Ply of the influence conveyed by the vital nerves. is may, at first view, appear
to be a defect in the eonstitution of aur bodies; but it is probably the cause of much
less inconvenience than would have arisen from a high degree of sensibility in organs

gmﬁhgmpémﬂrh are constant, and subject to frequent, and often sudden,
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Transactions for 1836. In the one case, the derangement has its
seat in the central organs of the sensitive system; in which, there-
fore, however severe the suffering, life is not endangered, because
the organs of the sensitive system—with one exception, we
have seen, which is not here in question—have no share in
maintaining it: in the other, it extends to the vital organs of the
brain and spinal marrow; and the circumstance of the two cases
bearing so near a resemblance arises from the sufferings being in
both in the sensative system; for the one system, for the reasons
stated in the first part of this velume, never suffers without the oth-
er more or less partaking of the suffering; and, all our feelings be-
longing to the sensitive system, the immediate sufferings are near-
ly the same, whether the vital organs of the brain and spinal mar-
row, which are devoid of feeling, partake of the disease or not;
often less in the former case, as might be supposed, when the orig-
inal disease is in the insensible parts of our frame; and indeed of-
ten continue so, until the greater evil declares itself by the suffer-
ing of some other part of the vital system, more or less supplied
with nerves of sensation, and the functions of which, consequent-
ly, being more evident, are better understood.

The first thing which suggests that the disease may not be whol-
ly confined to the sensitive system, is the functions of this part be-
ing more prominently and constantly affected thanis common for
those of any particular organ to be in what we call nervous com-
plaints.

Even under such circumstances, however, we are not always
alarmed; we have often before seen such affections of the same
part arising from causes, the effects of which proved trivial, and
which yielded readily to the usual remedies; and not being aware
of the change which has been gradually going on in the vital or-
gans of the brain and spinal marrow, on which the vigor of all oth-
er vital parts depends, we see no reason why the derangement of
function should not yield as in other cases; the cough, or the
headache, is a little more obstinate than usual, but we see no rea-
son why the patient should not do well.

In such cases, however, unless we can trace the evil to iis
source, and remove the cause which is preying on the vital organs
of the brain and spinal marrow, we generally find that he does not
do well; and are often at length awakened to his real state, by
symptoms of change of structure supervening on those of deranged
unction, when, for the most part, the disease has advanced too
far to be arrested.

Or the affections of which the brain and spinal marrow equally
partake, there are three forms in which the nature of the disease 13
essentially different. In the first, the offending cause makes its
attack on the central organs of the vital system themselves : in the
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which has been almost universally admitted; and the phenomena
of sympathy have been supposed to depend on the connexion
formed by the nerves with each other, in lﬂeir progress from the
central parts of the system to the parts they influence.

The various parts of the living animal, as 1 have already had
occasion to observe, may be divided into active and passive. The
belly of a muscle is the active, the tendon the passive part. In
like manner, the brain and spinal marrow are the active, the nerves
the passive parts of the nervous system, the latter possessing no
power but that which they derive from the former.*

As soon as it was proved “that the nerves are only the passive
parts of the nervous system, it was evident that their influence on
each other could not be the means on which the phenomena of
sympathy depend, because these phenomena do not consist in the
mere continuation of the impression from which they arise, the sym-
pathetic effect being often of a nature wholly different from the im-
mediate effect of that impression. The cause which excites pain
alone in the part on which it operates, may excite motion alone in
that sympathetically affected, and vice versi. Some portion of the
parts, therefore, through which the impression is communicated,
must belong to the class of active parts. It must be capable, on
being impressed, of originating an effect of a nature different from
that of the cause which impresses it, a function of which, from all
our observations on the subject, we know the nerves to be incapa-
ble.+ Itappears, then, that the phenomena of sympathy take place
through the active parts of the nervous system, and consequently
that they depend on organs which belong to the central parts of that
system; a conclusion amply supported by the direct facts, and to
which, indeed, by a review ol tﬁese facts, we are necessarily led.

What particular connection of nerves exists between a vital or-
gan and the skin which covers it, between the liver and ligaments
of the shoulder, between the intestines and abdominal muscles, the
stomach and cartilages of the ribs, &c.? Why does inflammation
of the internal membrane of the ribs spread more readily to that
part of the membrane of the lungs which is only in contact with it,
than to the parts in continuation with it, which are supplied from
the same branches both of nerves and blood-vessels? T'he same
question may be asked respecting inflammation of the membranes
of the abdomen and of the head; for even the interposition of bone
does not prevent this sympathy of neighboring parts, of which the
bone itselfl partakes. {n inflammation of the bowels, we find parts
which lie in contact with each other partaking most of the state of
each other, although their distance is great, if measured by the
course either of their vessels or nerves. That the phenomena of

* See the Second Part of my Inquiry into the Laws of the Vital System.

w:reﬁu observation well illustrated by facts stated in the first part of the preseat vol-
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sympathy depend on changes in the central parts of the nervous sys-
tem, would appear from the fact alone, that feelings continue to be
referred to a limb which is lost, at whatever part the segamunn*has
taken place. Besides, we know that the nerves convey impressions
from all other parts to the central parts of the nervous system, and
that the latter parts also through the nerves influence all other parts
—facts capable of explaining the phenomena, without any supposed
action of the nerves on each other.

HERE, in considering the nature and progress of disease, a ques-
tion arrises : Is there a common centre of S}'m{lﬁl]l}’? Are the
parts whose office it is to influence those secondarily affected, al-
ways the same, or are they different in different cases, so that there
is more than one such centre ? To answer this question, which
we shall find of no small importance in the diseases we are about to
consider, it will be necessary briefly to refer to the results arrived
at in my papers published in the Philosophical Transactions for
1831, 1833, and 1834, the substance of which has been incorpo-
rated with other statements which form the Second Part of the
last edition of my Inquiry into the Laws of the Vital Functions.

In these papers I have had occasion to refer to the set of exper-
iments, made with a view to draw the line of distinction between
the sensorial and nervous functions, and determine the relation
these functions bear to each other; from which it appears that the
nervous bears the same relation to the sensorial, that the muscu-
lar bears to the nervous system. The power of the muscular, it
appears from the facts there adduced, is independent of the ner-
vous system, but always in some of its functions, and in all its
functions occasionally, under its influence. In like manner, it
was found, as appears from what is said in the fourth edition of
my Experimental Inquiry, from an extensive set of experiments
instituted for the purpose, that the power of the nervous is inde-
pendent of the sensorial system, all the nervous functions remain-
g after the final removal of the sensorial power; but that in some
ntglhese functions always, and in all of them occasionally, the ner-
vous system is under the influence of that power.

It appears from the results of the investigation, so often referred
to in this volume, that there are, in the more perfect animals, two
systems in a great degree distinct, respiration being the only func-
tion in which the powers of both systems directly co-operate; that
depending on the nervous and muscular powers alone, and that in
which the sensorial system is included: the former constituting the
vital functions, those by which we are maintained, the latter the
sensitive functions, those by which we owe all our enjoyments and
sufferings; and that both sets of functions are under the immediate
influence of the active, that is, the central parts of the nervous
system,
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dressed to the professional reader; at the same time 1 shall still
make my language as little professional as I can.

On the Process by which Discase of Structure is established.

IT will not be difficult, I think, with the aid of the experiments
referred to in the preceding part of this Inquiry, relating to the
functions both of the nervous and sanguiferous systems, compared
with the well known laws of the animal economy, to ascertain, up
to the moment at which change of structure begins to take place,
when, as in the great majority of cases, it is the effect of evident
derangement of funection, the process by which it is established.

‘When we attempt to advance farther, our difficulties are greatly
increased; and were we capable of ascertaining the various changes
which constitute the different forms of disease of structure, we have
so few means of influencing them, that it is probable their treat-
ment would be little improved by this knowledge.

In most instances, on the other hand, we possess means which
powerfully influence the states which precede it; and the better
these states are undersiood, the better we shall be enabled to per-
ceive the first tendency to organic change, and regulate the means
which tend to prevent it, and thus to prevent diseases which it is
often so little in our power to remove, or even much to alleviate.

Ox the powers of the sensorial, nervous, and muscular systems,
and the powers of the living blood, and the relations these powers
bear to each other, we have seen in the first part of this volume,
all the functions of life, more or less immediately depend; and
consequently all but empirical modes of treaument (and these, we
have seen, can never with anything like certainty in cases at all
complicated be depended upon) must be founded.

The knowledge of particular functions is necessarily of slow
growth. It must be the result of many minute and laborious in-
vestigations; and although much has been done in this department
by able physiologists, it must still be regarded as in its infancy.

ut however carefully individual functions may be studied, it is
evidently impossible that they can be understood withcut a know-
ledge of the general laws to which they are all subjected. This,
therefore, in the present state of our profession, is still the first ob-
Ject which demands our attention.

Thus it was that, after the revival of science, the attention of
physiologists was in the first instance directed to determine the
source and nature of our more prominent powers, and the way in
which they influence each other in their various functions.

_In the preceding parts of this volume we have seen the difficul-
ties which lay in our way; and it will appear, I think, from what
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cury give us some control, it is seldom in our power essentially
to influence its progress.

There is one instance, however, in which the structure of the part
suffers, and in which the change is simple, because it consists in
the mere destruction of the healthy organisation, not in the estab-
lishment of any new organisation of the parts affected, and is evi-
dently but the continuance and consequent increase of the change
which has been going on from the commencement of the disease.

We have seen that all the changes which precede organic dis-
ease indicate more or less derangement in the vital functions of the
part. From an early stage, either its vessels or nerves, or both,
are diseased. If the mere failure of power proceeds without the
interference nfan_}' cause to disturb its course, it is evident that it
must terminate simply in a total loss of its vitality, and thus be-
come subject to the laws of intimate matter. Such is the termina-
tion in gangrene; a change, for evident reasons, which more pecu-
liarly belongs to active, as new organisation, if we except suppu-
ration, to chronic inflammation; because the latter change generally
requires a considerable time for its accomplishment.

CIWE thus arrive at a knowledge of the changes which precede
change of structure, till the moment at which it is about to take

lace; when the only change is the gradual loss of all power, and
we find no difficulty in tracing all its steps.

Such are the observations which it seemed necessary, in the pre-
sent state of our profession, to premise before we enter on the con-
sideration of those diseases which originate in general affections of
the nervous system, properly so called, of which the brain and spi-
nal marrow are the only active parts—the only organs which sup-
ply the influence on which its powers wholly depend: so far from
correct is the statement of Dr. Alison, of Edinburgh, above quo-
ted, from his treatise on the present state of our profession. See
page 24th of this volume.

1.—On a debilitated state of the Brain and Spinal Marrow,
when the nﬁendiﬂg cause makes ils impression on these ﬂrgaﬂs
themselves.

As we have seen that on an agent supplied by the brain and spi-
nal marrow alone, the functions of assimilation, secretion, and ex-
cretion depend, it necessarily follows that the derangements to
which the immediate organs of these functions are subject may be
of two kinds. They may either be the effect of causes acting di-
rectly on these organs themselves, or on the organs which supply
an agent essential to their functions; and this inference, from all
that has been said of the assimilating, secreting, and exereting func-
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tions, we shall find amply confirmed by the nature, the course, and
consequences of their derangements. ;

As all discussions are the clearer the more definite they can be
made, it is the most distinct plan to consider, in the first place, the
derangement of one particular organ, or set of organs; and when
the principles are illustrated by the phenomena which attend and
are consequent on them, their application to all other cases of the
same kind will be easy; and I shall make choice of the digestive
organs, both as the organs of the most powerful and extensive sym-
pathies, and those the functions of which are most easily made the
subject of observation.

lJn conformity with the results of the experiments above refer-
red to, we find that all diseases affecting any considerable portion
either of the brain or spinal marrow, more or less derange the as-
similating functions; and from the greater sensibility and more evi-
dent functions of the digestive organs the effect is generally first,
and to the greatest degree, percieved in them. Even a piece of
bad news may instantaneously, either by its direct effect on the
nerves of the stomach, or by producing a vitiated secretion of gas-
tric juice, destroy the appetite ; for mental causes, of a serious
and permanent nature, sensibly derange the assimilating functions
in every part of the frame; and we find similar effects from diseases
or accidents affecting any considerable portion either of the brain or
spinal marrow. These consequences are as certain as that a viti-
ated secretion is the consequence of disease of a secreting organ.
When such facts are considered, it seems surprising that, inde-
pendently of all experimental research, it had not occurred to phy-
sicians, that in cases of chronic derangement of the assimilating
functions, as in more acute affections, the fault might sometimes
be in the brain or spinal marrow. But, being prepossessed with
the opinion that they were organs of the sensitive functions alone,
it was only in the more striking cases that the truth was forced on
their attention.

Another circumstance has greatly contributed to the same effect.
It appears from what has been said, that the centres of sympathy
in the vital and sensitive systems are not identical; the functions of
these systems, although wholly in the sensitive, and chiefly in the
vital system, depending on organs which belong to the brain and
spinal marrow, not depending on the same organs. Hence we
have seen it is, that there is a centre of s_',rml]ath}' in a great degree
mdependent of the feelings, many of the vital organs being parts of
c[ull sensation; from which, we shall find, the most important prac-
tical errors have originated.

From the nature of the investigations in which I have been en-
gaged, and the importance of the digestive organs in the animal
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in the digestive or other organs chiefly affected as accounts for the
severity of the nervous symptoms,—when the affections, both of
" mind and body, are less variable than is usval in what are called
nervous complaints, and particularly when they are apt at all peri-
ods to be referred to the same parts of the body,—when there is
constantly a more or less general tendency to derangement in the
secreting system,—when the heart is more irritable and the langs
less free, the nervous symptoms not yielding so readily as usual,
the depression of spirits more uniform, and the pulse tighter than
we should expect to find it from the other symptoms,—when either
the recurrence of feverishness or a sense of chillness and debility is
more frequent than is usual in nervous complaints,—when the eon-
slitution seems more affected than usuval by the continvance of the
disease, the strength on the whole decaying,—and particularly when
the countenance assumes a sallow color and an habitvally irritable
and anxious expression,—when the usual means of eure are not at-
tended with their usual effects, our stomachic medicines being in a
great degree powerless, and alteratives produeing but a transitory,
if any, improvement in the abdominal secretions—when these, or
several of these circumstances, are well marked in what are called
nervous complaints, 1 have been assured, by repeated observation,
that they are not to be safely disregarded.

The diagnosis between the disease before us and the more com-
mon forms of indigestion is much assisted by observing the nature
of the nervous symptoms in the two cases. Fhere is in our frame,
we have seen, what may in a great degree be regzarded as two dis-
tinct nervous systems—the sensorial and vital.  T'he sensorial fune-
tions may be disordered for a great length of time without endan-
ﬁering life, the vital functions, with the exception of respiration,

aving no dependence on them, and respiration, although often de-
ranged, not being endangered till their derangement is extreme; but
disorder of the vital system cannot go far without danger; and from
our mistaken views of the functions of the nervous system it often
happens, both where the disease has originated in its vital parts,
and where it has spread from the sensitive to the vital parts, that
danger is frequently unsuspected till, in consequence of the failure
of the nervous influence, properly so called, disease of structure is
established in some vital organ.

Thus it is that, in all cases of nervous debility, it is necessary to
examine with care the nature of the functions chiefly affected. 1If
these be the mental functions, and we find that there is little or no
affection of vital organs but such as is evidently the effect of
the derangement of the former, whatever be the sufferings
of the patient (and these, from the chief derangement being in
the organs of the sensitive system, are often greater than where
there is more danger), we may be assured that life is little, if at all,
shreatened. If, on the contrary, the organs of life chiefly suffer,
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and that independently of mental affections gespecia]ly if the course
of the disease be more uniform than that of nervous affections us-
ually is), however purely of a nervous nature the symptoms may be,
however little formidable either in apppearance to others or to the
feelings of the patient, danger is to be apprehended, and, if the
pulse be decidedly and permanently tight, is not far distant. I have,
inmy Treatise on the Preservation of Health, and particularly the
Prevention of Organic Diseases, entered at length into the nature,
diagnosis, and treatment of such cases ; the fatal termination of
which [ have often witnessed. Having been confounded with the
less important nervous affections, their fatal tendency has frequent-
ly been so much overlooked, that when it at length showed itself,
either by a decided affection of some vital organ or unequivocal
symptoms of fatal inanition, it has sometimes found the physician,
as well as the patient, unprepared. .

By a due attention to the whole of the foregoing circumstances,
we may generally distinguish the disease before it has far advanced;
and I have reason to believe, from many cases which have come
under my care, often succeed in arresting its progress by the means
I am about to point out. In the mean time the nature of the dis-
ease will be further illusirated by turning the attention to the appear-
ances on dissection after death.

Turs part of the subject will be best illustrated by giving the
appearances on dissection in cases which, in their early stages, had
been treated as common nervous and bilious complaints; in which
I had stated to the other medical attendants, that, notwithstanding
there were no symptoms referred to the head, we should find the
brain organically diseased.

The first case 1 shall mention is that of Mr. A ., who was taken
ill while pursuing his studies at Oxford. His case was regarded
by the physicians of that city as one of common indigestion. His
health not improving, he was brought to Liondon, and placed under
the care of two physicians well known to the profession here.
Afier he had been in Liondon a few weeks, I was called in, in con-
sultation, and, guided by the foregoing circumstances, expressed
my fears of a fatsl termination, and stated my opinion, in consul-
tation, that although the stomach and duodenum were the organs
most prominently affected, I believed we should find the origin of
the disease in the brain; and on dissection after death, which hap-
pened in a fortnight or three weeks after I saw the patient, and
appeared to be the consequence of inanition, the following appear-
ances presented themselves. .

The body was examined by Mr. Walker, of St. George’s Hos-
pital. In this and the following dissection the examination was
made about twenty-four hours after death, and the body in both
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stomach and duodenum much displaced by the compression of the
chest by the stays. T'owards the pylorus, the stomach much
thickened and indurated, the pylorus hard and contracted. The
duodenum large and flaccid; the wucous surface very vascular,
villous, and soft, readily breaking down on the slightest touch, and
apparently approaching to a state of ulceration. Liver almost of
a black color, and gorged with venous blood: substance of the
liver hardened. Spleen and kidnf;)'s small, but not unhealthy. In-
testines generally of a dark color from venous congestion.”

The circumstances of more general organic disease being found
in this than in the preceding case, I shall presently have occasion
to explain. _

Cases like the foregoing, in which the patient wastes without
an apparent cause capable of accounting for the degree of wast-
ing, (for he sometimes takes a considerable portion of food,} have
been often aseribed to mesenterie obstruction, which dissection has
disproved, but without throwing light on their real nature, because
the necessity of examining the head has not occurred, none of
the leading symptoms baving been referred to it; and bad it been
examined, the appearances observed could not have been connect-
ed with the course of the disease, while the brain was regarded
as the organ of the sensitive functions alone.

Such cases are not the consequence of the chyle being prevent-
ed from entering the blood, but of its not being formed, the pro-
cesses by which it is formed having been suspended by the failure
of nervous influence; for we have seen that the influence even of
any considerable part either of the brain or spinal marrow being
withdrawn, is sufficient to derange the process of digestion.

TueRE is a case belonging to the same class (although no cases
can differ more in their symptoms than it does from the preceding
cases) to which I have already referred ; the consideration of which
is necessary to a clear understanding of the nature of that class of
diseases. When the powers of the different organs are so well
balanced that no part becomes the seat of a very prominent affec-
tion, and thus, as it were, draws to itsell the effects of the failure
of nervous influence acting on the principle of an issue, but much
more powerfully with respect to other parts, and at length, by
proving fatal, cutting short the disease before that of the brain
has had time to run its course ; —I say, where no part thus be-
comes the most prominent seat of the disease, the case necessari-
ly assumes a very different form, and, if it be allowed to proceed,
terminates by loss of power in the brain itself—a case of very
rare oceurrence j for the usual termination of such cases, we shall
find, is some particular vital organ being disorganised in conse-
quence of the general failure of nervous iufluence, before the state
of the brain can become such as itsell’ to prove fatal.
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We may infer from what has been said, that we should find, on
examination alter death, in such cases a general tendency to dis-
ease of the vital organs, the disease having run on till the want of
nervous influence was felt throughout the system; and more or less

eneral derangement of structure had consequently taken place,

ut none to such a degree as itself to prove fatal. It will best il-
lustrate these observations to lay belore the reader an account of a
case of this kind, which, in a less degree than the one I have
here selected, is by no means very uncommon, with the appearan-
ces on dissection after death.

Mrs. W., a lady between forty and fifty, had from time to time
been under my care for some years. She had, more or less, la-
bored under indigestion, with occasional symptoms of derangement,
sometimes referred to one part, and sometimes 1o another, which
were from time to time relieved; and on the whole, although debil-
itated and what is called nervous, she was for the most part capa-
ble of the ordinary duties of life. By degrees the symptoms re-
ferred to the head became a more prominent part of the disease.
She had been absent from home for some months, during which
the affection of the head had greatly increased, and returned in
such a state that she soon became apoplectic, and only survived
her return a fortnight.

The body was examined by Mr. Jefferson of Islington, and the
following is his account of the appearances observed : —

¢ The skull was remarkably thin; in most places not thicker
than a shilling. The coverings of the brain very turgid with
blood, (you would rarely see them more so in a complete case of
apoplexy,) with a deposition ol serum and coagulable lymph be-
tween the arachnoid and pia mater. The substance of the brain
itsell was very firm, and much more vascular than natural; there
was rather more water in the ventricles than usual, but no great
quantity.

“ The lungs were very unhealthy on both sides, being studded
with small tubercles, many in a state of suppuration, and others
approaching to it. In the heart there was nothing remarkable;
perhaps rather paler than natural.

¢ The liver remarkably firm in texture, and rather paler than
natural, but no very morbid appearance in it; the gall-bladder rath-
er larger than natural, and distended with thick viscid bile, and
containing fourteen gall-stones, bigger considerably than as many
large peas. There did not appear to be any of them in any of the
ducts. The stomach was rather smaller than natural, the coats of
which were much thickened; the internal or villous, so firm that it
could not be easily torn. The pyloric extremity showed more
vascularity, as if from the effect of recent inflammatory action;
and it adhered for a considerable extent to the diaphragm and left
lobe of the liver. There was nothing particular throughout the re-
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mainder of the alimentary canal. The spleen larger than natural;
the bladder much distended, but no disease; the uterus remarkably
firm, so as to give a cartilaginous feel upon cutting 1nto it; the os
uteri very vascular, with a small polypus excresence from the
neck.” :

We here see a striking instance of the effects of long-continued
defective nervous influence. The lungs were very unhealthy, and
studded with tubercles, although the disease had never appeared
in them in an active state. The secreting power of the liver had
been greatly deranged, and this organ was found diseased in struc-
ture. The same was true of the stomach, spleen, and uterus.
The brain itself, also, was organically diseased, and the patient,
none of the secondary affections proving sufficient to destroy life,
died in consequence of such morbid distention of its vessels as
caused a fatal compression.

The difference in the course of the disease in this and the pre-
ceding cases may have been influenced by the affection of the
brain being of a different nature. f

We see the same tendency to general organic disease in the se-
cond of the above mentioned cases, which, like Mrs. W.’s, had
been of long standing, but in which the disease of the brain was
cut short by a total failure of power in the digestive organs. In
the first of the preceding cases, the organic disease was chiefly
confined to the duodenum, its state being such as to prove fatal
before the failure of nervous influence had had time to produce
much effect in other organs less disposed to disease; this case hav-
ing only lasted a few months, and the tendency to disease in the
digestive organs, arising from peculiarity of copstitution or other
causes, tending to protect other parts. :

I xeep hardly say, that it appears from the facts detailed in
the preceding part of this volume, that when the cause originates
in the brain, the tendency to derangement of function must be gene-
ral, including the functions both of the sensitive and vital system;
and such we find is the case. My limits do not permit my entering
on the detail of treatment in such cases, for which [ must refer to
my T'reatise on the Preservation of Health, and particularly the
Prevention of Organic Disease. The great object in the preven-
tion of functional, degenerating into organic disease, is of course as
early as possible to restore and maintain the healthy functions of
the paris affected. In the case before us, therefore, the treatment,
which can only be successful at a very early period, is to correct
the deranged and maintain the healthy function of whatever organ,
whether of the sensitive or vital system, in which derangement
shows itself; and consequently the patient’s only chance of recove-
ry depends on the nature of his disease being ascertained at an ear-
ly period: for it is only before any degree of disorganisation of the
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has just been said, that when the functional derangement of the
central organs of the sensitive system—that, for example, caused
by a settled grief—debilitates the sympathy of those of the vital
system, it will, long before it can produce organic disease in the
latter, by that sympathy so derange the supply of nervous influ-
ence to the vital organs throughout the system, as to cause a fatal
disorganisation in some of them. It is possible, although, from
the vicinity of the central organs of the two sysiems, it probably
rarely occurs, that the derangement of those of the sensitive sys-
tem may terminate in their disorganisation, before the central or-
gans of the vital system have so far partaken of the derangement,
as to produce a fatal disease of structure in a distant part; the us-
ual termination where such a case proves fatal.

Ass the principles which operate, both in the production and treat-
ment of such cases, are the same as in those of the diseases which
form the subject of the next division ; and as the offending cause
operating in the sensitive system is always an evident one, without
the removal of which no plan of treatment can be successful; and
with that, in all curable stages of the disease, little else is required
to secure recovery ; there is little to detain us in the present divis-
ion of the subject. I shall have oceasion in that which follows,
which is on every account the most important, again to refer to the
diseases which belong to the present division.

3. On a debilitated State of the Brain and Spinal Marrow,
when the offending Cause makes its impression on some other vi-
tal Organ.

The diseases arranged under the present division are important
on every account which ean render a disease worthy of careful con-
sideration. 'We shall find them among the most frequent and com-
plicated of all diseases ; in their early stages, although almost uni-
formly curable, attracting little attention ; in their advanced stages,
both difficult of treatment and of doubtful prognosis; and in their
last stages, with few exceptions, in the present state of our profes-
sion, necessarily fatal.

The circumstances which chiefly characterise the diseases I am
about to consider, are their little apparent consequence in the com-
mencement, and the little apparent connection which their first
stage Las with the stages which follow, in a great degree to be as-
eribed to the physiological errors which prevail in our profession.
From these circumstances the danger in a great degree arises ; and
the obscurity is not a little increased by the disease, in many instan-
ces where the nervous system is naturally strong, and encounters
no other cause combining with the disedse to impair its powers, nev-
er advancing beyond its first stage ; which tends still farther to con-
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firm the opinion of the innocence of that stage by tending to prevent
our associating it with the more formidable stages.

I shall, in the first place, consider the nature and most frequent
seat of this first stage, and then, from the results stated in the first
part of this volume, point out what must often be the consequences
of its continuvance ; which, we shall find, is precisely what happens
in those cases where, either from the too great severity of the of-
fending causes, or the too little resistance in the organs concerned,
this first stage runs the course which, under either of those circum-
stances, is, | believe, in the present state of our profession, unavoid-
able, if the means I am about to point out be not employed to pre-
vent it.

The diseases I am about to consider consist of three distinet
stages: The first, merely of the affection of the parts on which the
causes make their impression. The second, a state of general
nervous irritation induced by the continued causes of irritation ex-
isting in those parts; for the nervous system, being a whole, if ir-
ritated in one part, is more or less irritated in all; and the symp-
toms of this stage of the disease are infinitely varied, according to
the tendencies of different constitutions, times of life, and the cir-
cumstances in which the patient is placed.

As soon as the [ret of nerves caused by the original disease be-
comes permanent, wherever it may have originated, the immedi-
ate cause of the general sufferings is in the central organs of the
vital system, on which all causes of irritation existing in that sys-
tem necessarily make their impression, the affection of the part in
which the original cause of the disease exists, still being the seat
of the most important derangement; although the long-continued
irritations of the wvital system have, as must an length happen,
wherever they exceed the power of resistance in the central or-
gans of that system, induced in them more or less functual de-
rangement.

nder these circumstances, except in the most vigorous constitu-
tions, they cannotlong continue capable of supplying in the due degree
the nervous influence, on which the assimilating, secreting, and excre-
ting functions throughoutthe system depend.  T'here is, therefore, a
general tendency to lailure in these functions; andif there be any of the
vital organs from other causes more inclined to disease than the
rest, this organ chiefly suffers, and, according to a well known law
of our frame, acts as an issue in relieving all others, and becomes
the chief seat of the disease induced by the functual derangement
of the vital organs of the brain and spinal marrow; and will even
relieve the diseased state of that organ on which the causes of the
disease made their impression, and consequently from which the
whole disease has originated; a circumstance which has tended
greatly to obscure the nature of these cases.

Such is the third and fatal stage of the disease, and the reader
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will easily perceive why it is necessarily fatal, if the train of
events which have led to it be overlooked. The original cause of
irritation, althouzh generally alleviated by the supervention of the
new disease, still continues, still farther increasing the functional dis-
ease of the central organs; and the only chance of safety is ascer-
taining the original affection, and removing it; which, for reasons
which will appear, may often be done even in this advanced stage,
and thus life saved; provided the last supervening disease has not
produced actual change of structure: the tendency to which, as
might be foreseen, will depend on the degree in which the powers
of the vital organs of the brain and spinal marrow have suffered.

We thus relieve the central organs from the cause which has
impaired their powers, and afford the only remaining chance of
their regaining, by the proper treatment, their healthy functions;
and thus of relieving the organ last affected, in the affection of
which the immediate danger always lies; and which is more press-
ing than the same affection arising {rom other causes, in propor-
tion as the central organs, on which the structure as well as the
functions of all our organs depend, have been debilitated by the
previous course of the disease.

The seat of the affection with which the diseases we are con-
sidering commence, rather than the cause which produces them,
determines their nature ; because they may arise from any causes
which tend to derange the functions of the parts concerned, and for
a sufficient length of time maintain the derangement; and to such
causes those parts of course are most exposed which, on the one
hand, from the structure of our frame, are most exposed to causes
of irritation, and on the other, in which the sympathies of our
frame are most extensive. "T'here are no organs to which these
observations so extensively apply as to the digestive organs, the
stomach, liver, and first bowel, called the duodenum, which,
strictly speaking, is rather to be regarded as a second stomach than
as a bowel, for it is in this organ the digestion of our food is com-
pleted, we have seen, and brought into a proper state to be mixed
with the blood, and converted into the various organs of our bo-
dies. :

Similar observations also apply to the remaining part of the ali-
mentary canal, but, for several reasons, in a far less degree, for the
causes of irritation operating on them alone are not frequently the
source of the diseases which belong to the present division of the
subject, because their causes of irritation are of a temporary na-
ture, and their most powerful sympathy is with the central organs
of the sensitive, not those of the vital system, which, it appears,
from what is said in the introduction to the present division of this
treatise, are not identical. It now and then happens, however,
that such is the result. I shall here give a concise account of such
a case, on account of its rarity, and because it strikingly illustrates
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ally admitted to be correet, doubt that if in this case the irritable
state of bowels, which was supposed to be atl.epded with no risk to
life, could have been prevented, the patient’s life would have been
saved ? Here we see causes gradually and imperceptibly under-
mining the functions of the brain and spinal marrow, till they were
no longer capable of supplying the due degree of nervous influ-
ence, and that organ, which at any period of life is apt to suffer
from such a defect, rapidly yielded to it; although produced by a
cause which was thought, both by the patient and those she con-
sulted, to be of too little consequence to be seriously attended to.

In this lady’s constitution there was so litle predisposition to
serious disease, except in the alimentary canal, that the lungs be-
came the seat of the last supervening and fatal part of the disease,
merely because they are the organs, from the nature of our con-
stitution, most liable to change of structure.

Artnouen the state of the alimentary canal, that is, the canal
from the end of the duodenum downwards, is rarely the only
source from which such diseases spring, in a great proportion of
cases it powerfully contributes to their production; both by the
causes of irritation existing in itself, and by its immediate influ-
ence on the organ, which we shall find the most fruitful of all the
sources of such diseases in this country.

The intimate connection between the alimentary canal and the
liver, the fluid secreted by which is at once the means of com-
pleting the digestion of our food*, and regulating the action of the
intestines, greatly increases the influence of that canal through-
out all parts of the system; and in particular, from the peculiar
sympathies of the liver with the central organs of the vital system:
as, in its turn, the liver, through the alimentary canal, obtains an
influence on those of the sensitive system; which, from its being
so ill supplied with nerves of sensation, it only in a slight degree
itsell possesses.

The affection of the organ in which the diseased state of the
brain and spinal marrow we are considering originates, must have
two conditions. It must belong to an organ little disposed to
change of structure, and its immediate effects must not be such as
directly threaten life. Without the former condition it could not
be of so chronic a nature as to produce debility of the central or-
gang, which, when it arises from such a cause, is always the effect
of long-continued or very frequently-repeated irritation. With-
out the latter it could not be so lightly considered as it usually is,

* 8co 8ir Benjamin DBrodie’s paper entitled * Observations on the effects pro-
duced by the bile in the process of digestion, in a letter to the editor, by B. C. ﬁrq-
die, Esq., F. R. 8., professor of anatomy and sorgery to the Royal College of Sur-

ns,”” in the 14th volume of the Quarterly Journal of Science, Literature, and the
Aris.



116 ON THE DISEASES OF

either by the patient or medical attendant, not only at an early pe-
riod, but even in its more advanced stages, to be ofien almost
wholly disregarded.

The first points of consequence which here present themselves,
are to ascertain theJorgans on which, in such. cases, the offending
causes are most apt to make their impression; and the nature of
the diseased states produced in them. ~ If the latter can be detect-
ed and removed, all that follows is of course prevented. If the
last stage bas been allowed to appear, the safety of the patient, as
I have just had occasion to observe, depends ‘on distinguishing it
from a case of original disease of the part now most prominently
affected, and tracing the disease to its origin; because, unless the
cause which has produced, and is a fortiori capable of supporting
ity can be detected and removed, our means must either be alto-
gether ineffectual, or afford imperfect and but temporary relief.

Or all our organs, the liver is that which most influences and is
most influenced by the state of the alimentary canal, and in a large
Fmpnrtiun of diseases it is the source of some of its most power-
ul causes of irritation. I have, both in the former editions of
my Treatise on Indigestion, and my Gulstonian Lectures, entered
at length into the proofs of the extensive influence of the liver,
although an organ of little sensibility on the sympathies of our
frame; by which, more than’any other cause, the consequences of
its morbid states are regulated; a circumstance in a considerable
dri'_gree depending on its intimate connection with that canal, but in
a far greater degree on the immediate connection which exists be-
tween it and the vital organs of the brain—a connection far more
inwarful than exists between any other part and those organs.
Sven affections ol the mind are capable, through the central or-
gans of the sensitive and vital systems, of immediately deranging
its function. Its chronic diseases cause melancholy, as the term
itsell expresses, and its acute diseases delirium, while the mind
remains steady to the last in similar affections of all the other tho-
racic and abdominal 'viscera; for its influence is great on the cen-
tral organs of the sensitive system, although it is so ill supplied
with nerves of sensation, arising from the powerful sympathy which
exists between the central organs of the two systems, and the di-
rect influence of its affections on the alimentary canal, one of the
inost sensitive of all our internal organs. :

T'hus it becomes the most fruitful source of the class of diseases
we are considering. Owing to its little sensibility, its slighter and
more habitual affections, notwithstanding its great influence in the
vital sympathies, are often overlooked, while, from its function re-
gulating that of the alimentary eanal, its influence is spread over the
most extensive and sensitive surface ; and, when to these circum-
stances its direct and powerful influence on the central organs of the
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vital system is added, we cannot be surprised at its effects, both in
causing and regulating the course of disease. ;

It is a striking fact, and powerfully illustrates what I am now say-
ing, that in sultry climates, particularly the East Indies, where our
sympathies are most, and for the security of health too active, al-
most all diseases of long standing, however they commence, termi-
. mate in disease of the liver ; and even in temperate climates its gen-
eral influence on all important diseases may be observed. We nev-
er see any serious disease in which its functions are not more or
less deranged ; but here its affections are less observed, and, if I
may so speak, less monopolise disease, hecause they are much less
than in sultry climates disposed to run into deranged structure; and
disease of structure is more powerful than that of function, in re-
lieving all concurring diseases. :

Il these facts be such as here stated, and by the well-informed
and experienced physician they are too noterious to be guestioned,
—1 say, if such be the facts, and we had understood the nature of
the diseases which form our present subject, we might have foretold
that the liver must perform an important part of their production;
and how amply such a prediction would have been confirmed by ac-
tual practice, did my limits admit of it, I could prove by reference
to many diseases of the class we are considering.

Another circumstance which renders the states of the liver of the
first importance in these kingdoms is, that in them derangement of
its function is of all diseases the most hereditary. We often find
whole families at the same time laboring under it and its conse-
quences. Thus it proves the most fruitful source of the diseases
we are about to consider,

Even the slighter affections of the liver, we shall find, although
themselves unattended with danger, often are, from the properties
peculiar to it, of the first importance, and have not met with the at-
tention they deserve. Because there is no vital organ, even a ca-
pillary vessel however minute, we have seen, that is not directly in-
fluenced by, and which cannet itself directly more or less influence,
every part of the brain and spinal marvow, and the functions of np
other organ so much influence, and are so much influenced by the
state of the brain, as those of the liver. 1 shall here enter particu-
larly into the nature and diagnostic symptoms of the affections here
referred to, and afterwards state the facts which prove their imme-
diate connection with many of the most fatal diseases to which we
are subject, and the fatality of which, we shall find, depends on the
physiological errors which have heen pointed out in the first part of
this volume.

As we have not been aware, as appears from what is there
said, that the organs of the leading power in the vital system reside
in the brain and spinal marrow, and that any cause disturbing the
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functions of any of these organs, supposed to be those of the sensi-
tve system alone, may directly influence any other of the vital or-
gans, and that the state of any of the latter is capable of directly in-
fluencing the vital organs of the brain and spinal marrow—I1 say,
not being aware of any of these circumstances, we eould not be pre-
pared for the observations 1 am about to make ; but, having before
us the facts on which these positions are founded, il we find at the
same time that the daily phenomena of disease prove that, on the
one hand, any cause which permanently debilitates the brain or spi-
nal marrow, and still more both of these organs, in the same pro-
portion tends to impair all the vital functions, and at Jength may de-
range the structare of any of their organs ; and, on the other, that
a permanent disease of any vital organ, however inconsiderable, di-
rectly tends to debilitate the vital organs of both the brain and spi-
nal marrow;—1I say, if such be both the physiological and practical
facts, it is doubly proved that a fruitful source of disease has been more
or less obscured by our physiological errors. Such are the gene-
ral principles which cause the morbid affections of the brain and spi-
nal marrow jointly to be so frequent and important ; in their origin
often so obscure, and often so fatal in their termination.

We are thus led to inquire into the causes which tend to debili-
tate the organs on which the maintenance of all parts of our frame
depends, to endeavor to trace their first beginnings, and to inquire
into the means of arresting a change which necessarily tends to a fa-
tal issue.

T uave just had occasion to refer to the facts which prove that,
of all our organs, that one which, both in consequence of its own
sympathies and those of the organs with which it is connected, most
influences the vital organs of the brain and spinal marrow, is the
liver. Certain affections of this organ may be regarded as the en-
demic of these kingdoms, there arising, as I have already had oc-
casion to observe, partly from their hereditary nature, and partly, we
have reason to believe, from the changeable nature of our climate.
So frequently in this country are the less severe functional affections
of the liver, that if any five persons we meet be examined, at least
in one, perhaps in two of the five, it will be found more or less
functionally deranged ; that is, out of any five, one or two will be
found to be more or less what is called bilious ; a term which the
little attention which has been paid to slighteraffections of the liver
has caused to be used in a very indefinite sense, so much so, that, in
attempting a more correct view of the beginnings of the diseases we
are about to consider, it will be necessary to dismiss this term,
which, we shall find, includes affections very different in their na-
ture, and use less equivocal language. T am here, then, to consid-
er those slighter disorders of the liver, which, however in them-
selves [ree from risk, may, like any other chronic affection of a vi-
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tal organ of long continuance, in process of time, sooner or later,
according to the age and constitution of the patient, and his family
tendencies, through the vital organs of the brain and spinal marrow,
lay the foundation of any one of a large proportion of the most
futal diseases to which we are subject.

This gives to them an importance which does not at first view
belong to them, for the affections of the liver of which I speak,
never, according to my experience, in temperate climates, inde-
pendently of other concurring causes, injures its structure. I
have never, in this country, on the one hand, seen organic disease
of the liver, produced by the disease, however ill defined, known
by the name of bilious complaints, where such complaints depend-
ed on an original affection of the liver, namely, the state of the
liver 1 am about to describe, even where it had lasted for the
greater part of life; and, on the other, in all the numerous cases of
disorganised liver inwhich I have been consulted, during anextensive
practice of between thirty and forty years, they have always been
found to arise from other causes. I am well persuaded that what
are accurately called bilious complaints never in this way and in
this country lead to danger. It is in the way above pointed out
that they ever produce a fatal result. But for every case of dis-
organized liver, I believe I speak much within bounds when I say,
we see a hundred of permanent functional derangement and
consequent distention of this organ. '

I am now to present to the reader a careful review of the na-
ture and tendencies of this disease, and the treatment I have found
most successful in removing it, and finally correcting its tendency
toreturn. I shall, in the first place, point out its diagnostic symp-
toms, by which we shall, on the one hand, clearly perceive what
constitutes the disease, and on the other, be able to ascertain with
accuracy its state in all its periods, without which it is impossible
to conduct the only weatment which has proved successful in a
disease which the occurrences of every day, we shall find, with-
out the necessary cautions, are liable both to confirm and to ag-
gravate. By these means we shall be enabled accurately to de-
fine its nature, that is, to trace the defect on which it immediately
depends; and thus distinguish it from other diseases, which it so
nearly resembles, that in the present state of our profession we
have no diagnostic applicable to all cases; some of a very dif-
ferent nature, and consequently requiring very different, and even
in some respects opposite, means of treatment, being known under
the vague denomination of bilious complaints.

We shall also thus be enabled to ascertain with accuraecy the
state of the disease at all periods of treatment; a condition we
shall find essential to its successful treatment, and even for the pur-
pose of ascertaining when tl{sﬁ finally successful cure is effected.
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By such means we shall be enabled to judge with accuracy of the
degree in which its cause exists, in each particular case, and, from
time to time, of the effects produced on it by the plan of treatment
adopted; poiuts greatly required ina disease which often produces
such disturbances in the nervous system, that both the sufferings
and the danger are generally proportioned more to the excitability
of this system, than to the degree in which the cause of the disease
exists; a circumstance which we shall find essentially influences both
the prognosis and treatment. Having pointed out the diagnostic
symptoms and their more immediate attendants, I shall then consid-
er the consequences most to be apprehended from the continuance
of the state they indicate, and the symptoms which point out the ap--
proach of such consequences during the curable periods of the vari-
ous forms of this insidious, and, in these kingdoms, frequent disease.

-

Of the Nature and Diagnostic Symptoms of permanently distend-
ed Liver.

The liver, when healthy both in function and structure, lies en-
tirely under the ribs. 'When the structure is disordered, it is gen-
erally, and sometimes greatly, enlarged, and therefore descends be-
low the ribs; less frequently it is contracted in size. To such cases
the present treatise does not extend. . I'hey are well understood,
and from the nature of the symptoms caonot at any period be dis-

regarded.

EEE: is the functional derangement of the liver alone to such I wish
to call the reader’s particular attention, and that after it has be-
come habitval. The liver is then found uniformly so distended,
from the accumulation of bile in its ducts, as to descend below the
ribs, and it is easy to ascertain the extent to which it does so, be-
cause, although there is no bardened edge to be felt, as in the case
of enlarged and indurated liver, there is a greater degree of fulness
than in the corresponding 1J:u.u‘w of the left side as far as the liver
descends; and the patient feels the breathing more affected by the
pressure on the full parts, than by similar pressure on the corres-
ponding parts of the left side; while, as 1 have ascertained, both
alone and with other physicians, in a perfectly healthy subject no
difference can be detected, either by the feelings of the patient or
the hand of the physician, between the corresponding parts of the
two sides. The pressure being made through the integuments and
muscles, the difference is not sensible to the hand of the physician,
when it is only the extreme edge of the liver which comes below
the ribs but, however little this is the case, the pressure will al-
ways cause the patient to feel the breath more affected than on the
othFr side, because it will still more or less press the liver upwards
against the lungs; whereas, when the liver is wholly under tll:e ribs,
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its natural position, no effect of this kind can take place. The
standing position is the most favorable for the examination, be-
cause it is in this position that the distended liver approaches
nearest to the parieties of the abdomen; and as there is no harden-
ed edge, the degree and extent of which we wish to ascertain,
when its structure is disordered, any action of the muscles which
in this position takes place is no impediment towards ascertaining
with accuracy the degree to which the liver is distended by the
effect produced by the pressure on the lungs, and how far at any
period of the treatment it has regained its healthy size, and conse-
quently retired to the position which a healthy liver always occu-
pies. If there be any difficulty in determining the degree of dis-
tention, it will be much lessened by desiring the patient to speak
while we compare the effects of the pressure on the two sides.

But the liver is not the only organ that is wmorbidly distended
when its function is impaired.

As the morbid distention of the liver I here speak of chiefly arises
from the bile to a greater or less degree accumulating in and dis-
tending its ducts, this fluid cannot under such circumstances, with
regularity, and in either the proper quantity or quality, (for it always
acquires morbid properties when too long detained in the liver,)
be regularly supplied to the duodenum, that is, the first bowel, or
rather the 5ecun3 stomach ; for the digestion*, we have seen is com-
pleted by the food in this bowel being mixed with the bile and oth-
er juices, by which and the peculiar action of this bowel it is con-
verted into what in medical language is called the chyle, in which
state, as appears from what is said in the first part of this volume, it
is prepared to enter the blood and be converted into the various or-

ans of our bodies by the process there described. The chyle,
ﬁlerefare, is always imperfect if a due supply of healthy bile is pre-
vented, and the contents of this bowel fail in the properties requir-
ed for maintaining its healthy action.

Thus it happens, that when there is a morbid accumulation of
bile in the liver, there is more or less a morbid accumulation of
the contents of the first bowel into which the stomach discharges
the food, which, in the state in which it leaves the stomach, we
have seen, we call chyme; and in proportion as the liver becomes
distended with the bile, which its ducts have not power fully to dis-
charge, the first bowel; in consequence of the bile, one of the
stimuli which maintain its due action, having, from detention in the
liver, acquired morbid properties, and consequently failing duly to
excite it, allows its contents more or less to accumulate, producing
a morbid distention in the region of this bowel also. Its contents
are always more or less transmitted, but this is effected less per-

* Zee the enperimanls of Sir Benjamin Brodie on this subject—Brand’s Journal
{Royal Institation).
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“but liule, if at all, affect the general health; and in this state T bave

known some, although such cases are rare, remain for the greater
part of life; the symptoms which belong even to a permanently
distended state of the liver and duodenum in such habits being
much less important than, considering the nature of the functions
of these organs, we should be inclined to suppose. It is, how-
ever, necessary to regard these as exceptions to the general case,
in which the permanent distention of these organs, however slight,
brings on, more or less, after the lapse of a certain time, a perma-
nent fret of nerves, with the consequences above described.  The
exceptions arise from an extraordinary power of the brain and
spinal marrow in consequence of which the nervous {ret never
becomes permanent. It is necessary carefully to distinguish this
disease from the temporary distention of the liver not uncommon
in fits of indigestion, for even in such cases it will now and then
for a few days attend disordered stomach.

The difference consists in their being no permanent distention
established, either in the liver or duodenum, in the latter case;
and both liver and duodenum, if the latter also has partaken of it,
soon recover from the temporary debility caused by the oppressed
stomach; and thus two or three mederate doses of calomel taken
at night, and carried off early next morning by any ordinary aperi-
ent, puts an end to the attack; but if such attacks be frequently re-
peated, or causes oceur to prolong them for a considerable length
of time, a permanent debility and consequent distention of the liv-
er is established, and its necessary consequence, a permanent dis-
tention of the duodenum. It then depends on the state of the
nervous system, whether this affection of these organs, although
now established, prove still one of comparatively litile importance,
or one of the most formidable of all the chronic diseases to which
we are subject; for as in our profession the distinction between this
and the temporary affection is not at present made, if the patient
is saved from the usual consequences of the former, it must be by
the strength of his constitution alone. At present the practitioner
is not even aware of the existence of the state of parts which con-
stitutes a confirmed debility of the liver.

In some constitutions in which the nervous system is particularly
powerful, the above state of parts, we have just seen, may con-
tinue for the greater part of life without ocecasioning such an irri-
tation of nerve as causes serious and permanent distress; but the
usual consequence is, that in the course of a few years, particu-
larly where other causes of nervous irritation have occurred, the
symptoms indicating a general fret of nerves become permanent.
Under such circumstances the disease always, and, as appears
from what is said in the first part of this volume, necessarily preys
on the brain and spinal marrow, the only organs which supply the
nervous influence, on which all the more complicated vital func-
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tions depend. Thus, by degrees, their vital organs being debili-
tated, the supply of this influence gradually fails, and if there be
any other vital organ rendered weaker than the rest by previous
disease or any other cause*, this organ yields to the generally dis-
eased state of the system, and then, the central organs having been
debiltated, the danger is extreme; and its treatment, to give any
chance of recovery, depends on the removal of the original cause,
the distended state of the liver and duodenum, of which if the
practitioner is not aware, the case is necessarily fatal.

One of the most frequent of the occasional attendants of a per-
manently distended liver is tenderness on pressure in the region
of the pylorus, where the morbid fulness is chiefly perceived; a
symptom, we shall find, of great importance in the treatment, ren-
dering it both more complicated and tedious, and arising from a
chronic imflammatory state of the pylorus, more or less extending
to parts in its neighborhood. I have often found, on dissection,
the pylorus, in those who had long labored under permanent in-
digestion, as red as if it had been affected with acute infamma-
tion. It is evident that while other parts of the stomach are ex-
posed to the undigested contents which happen to lie next then,
the pylorus is exposed to the whole. All must pass by this
orifice.

I have never seen an instance, however, in which this tender-
ness was attended with pain or any other symptom of acute inflam-
mation. The patient is never sensible of its presence, till pointad
out by the effect of pressure on the part. T'he pains occasion-
ally attending distended liver appear to be all of a spasmodic or
rheumatic nature, and generally referred to the stomach, or other
muscular parts.

The inflammatory state of the pylorus spreads to the left edge
of the liver, and in some cases to a considerable distance along
this organ, or, on the other band, along the stomach, as may be
ascertained by pressure on those parts. More rarely there is a
sense of tenderness also in the region of the distended duodenum;
but this, unless very considerable, often requires but little aten-
tion, as it very frequently disappears when the tenderness of the
pylorus is relieved.

Of such consequence is this tenderness in the treatment, that
I cannot recollect a single instance in which the liver has ever
retired into its proper place till the tenderness was subdued;
the removal of which, therefore, we shall find, forms an im-
portant part of the treatment, its presence always more or less, and
often greatly, protracting the cure. Being of an inflammatory na-

* The liver itself, we have seen, never, in this country, under such circumstau-
ces, becomes the seat of diseased structure. But, were no particular vital organ so
debilitated as to fix the disease in it, the whole of the vital organs would yield to the
offending cause sufficiently to render the result equally fatal.
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ture, it tends to bind up  the surfaces, whereas the object of the
treatment is to relax them, and cause a free flow of the secretions.
The tenderness accompanies more than two-thirds of the cases of
distended liver, and appears to depend on the inflammatory habit
of the patient, those who are most disposed to it being also most
disposed to feverish heat, more or less tendency to which accoms-
panies a large proportion of cases, being induced by the various
irritations which attend the more severe cases. Such may be re-
carded as the first stage of permanently distended liver, which in
those ol strong nerves, we have seen, will sometimes continue for
the greater part of life without assuming any more serious form.

When it makes the next step, the patient’s state is essentially
altered.

On the first Stage of the Debility of the Brain and Spinal Mar-
row, being the second Stage of Distended Liver.

Although in those of strong nerves a distended state of the liv-
er, we have just seen, in a certain degree may remain for an un-
limited time, particularly if unattended by pain on pressure, with-
out producing any serious consequences; in many, and certain-
ly in the majority of cases, this and the distended state of the duo-
denum, which, we have seen, always, and indeed’ necessarily, ac-
companies it, gradually, unless the distention is very trifling, begin
to fret the nerves of these organs. As soon as this takes place,
the nature of the disease is altogether changed. It is now no lon-
ger a mere affection of the digestive organs, but a disease of the
whole system, combined with the disease of those organs from
which it originated, and having its centre in the brain and spinal
Marrow.

The vital system is a whole, which if fretted in any one part is
apt to become fretted in all.

The disease is thus rendered one of the whole system, and the
symptoms which then arise are of infinite variety, varying with the
endless variety of constitutions, and agreeing only in this, that
they produce more or less in different cases a disturbed and rest-
less state of the system; for although the disease originates in the
vital organs, the sensitive system doubly partakes of it, we have
seen, through the central organs of the vital; system and the sensi-
tive nerves of the bowels. The more severe symptoms at first
are in general only oceasional; but, if no effectual means of obviating
them be employed, almost always more or less increase in frequen-
ey, and some degree of them becomes permanent. The patient
now feels reliel necessary, and it is under such circumstances that
he usually applies for medical assistance, at least in the physician’s
department of the profession.
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But whatever be the sufferings induced by this state of the dis-
ease, it is still free from immediate danger; and when it takes no
other step, very severe suffering may continue for many years, as
I bave before observed, without any symptoms of immediate dan-
ger supervening. T'he only exception to this observation is, that
those in this stage of the disease are liable to occasional attacks of
bilious, often terminating in nervops fever; which, however, does
not frequently oceur, and is rather a tedious than a dangerous dis-
ease; but the next step in the progress of the disease before us
always leads to danger, and, in many cases, of the most pressing
natare.

On the second and last Stage of the Debility of the Brain and
Spinal Marrow, being the third and last Stage of distended
Liver.

We have seen, from the facts referred to in the first part of this
treatise, that the brain and spinal marrow, so far from being mere-
ly organs of the sensitive system, as at present supposed even by
the best informed of our profession®, supply an agent necessary to
all the more complicated functions on which the existence, growth,
and well-being of every organ both sensitive and vital depend;
and it farther appears, from the facts there stated, that these or-
gans, the brain and spinal marrow, are the only organs which sup-
ply that agent, namely, the nervous influence properly so called,
which is conveyed from particular parts of the brain and spinal mar-
row by the nerves of the sensitive system, and from all parts of
these organs by the nerves of the vital system; the powers of all
parts of them being combined angd applied by the ganglions, plex-
uses, and other nerves of the ganglionic system. So complicated
is the nervous influence required for the functions of the vital or-
gans.

If such be the faets, it is evident that any cause impairing the
nervous functions, unless it be a local cause impeding the passage
of the nervous influence through particular nerves, must have this
effect through the brain or spinal marrow, or both. Thus all gen-
eral failure of the nervous functions is referable to a debilitated or
other morbid state of one or both of these organs; and we have
seen it must be equally of both, when arising from causes affecting
any vital organ, all of which influencing, as well as being influ-
enced by, all parts of both. But as we have found that all the
functions of assimilation, secretion, and excretion depend on the
vital organs of the brain, and spinal marrow, the healthy action of

* See the quotation from Dr. Allison’s Treatise given in the first part of this vol-

ame. -
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longer capable of supplying sufficient nervous influence for the
heaﬁthy functions of all the vital organs, and the organ most inclin-
ed to disease fails in its functions; and this failure soon runs to fail-
ure of structure, in consequence of the debility of the central or-
gans. Here the suffering may be liutle, if at all, increased, and is
sometimes alleviated, because the supervening disease often relieves
many of the previous symptoms; but the danger, for the reasons
Just mentioned, is often great, of course greater or less according
to the nature of the organ on which the disease fixes, the severity
of the symptoms which last supervene, and the degree in which the
vital organs of the brain and spinal marrow have been previously
debilitated.

At different times of life different organs are most disposed to
disease: hence it is that pulmonary consumption is fre vently the
fatal termination of distended-liver in early life, palsy anﬂ apoplexy
in late life; and wherever, after the fret of nerve has become per-
manent, there is any disposition, from whatever cause, to disease
in any particular organ, the state of that organ should be watched
with care.

Such are the nature and frequent course of the disease T have
been describing, or of any other chronic disease of a vital or-
gan of long continuance, which is little subject to change of
structure.  We have seen an instance of its arising from such an
affection of the alimentary eanal alone, and running through all its
stages to the last fatal and rapid termination, although the
usual course of distended liver seldom wholly arises from any
affection of this canal. But as it is not only the most fre-
quent of all such diseases, but therebeing no other organ in this
country capable of such long-continued functional, without
running to structural derangement®, and no other disease in this
country is of so hereditary a nature as that which I have called
distended liver; it proves the most frequent source of the succes-
sion of the diseased actions which has been described 5 and if we
compare the frequency of its fatal termination with that of other
serious diseases, I have no hesitation in saying it will, in our pres-
ent plans of treatment, be found eventually one of the most fatal
of all the diseases of our climaie, although, under certain circum-
stanees, the fatal termination is often long protracted. When to
this we add the frequency of the slighter cases, and ohserve how
much other diseases are modified by the influence of the liver;
in consequence of its sympathising, to a degree that no other or-
gan does, with the central organs of the vital, and, through the
alimentary canal, with those of the sensitive system also, we have
a correct view of the great importance of the liver both in erea-

* This is not the case in India and some other countries, in which the liver is pe-
culiarly subject to disease of stroctare.
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with the exception of the brain and spinal marrow themselves, of
more extensive influence with respect to other vital organs, than
any other of our frame, and the least of all those organs, in such
climates as our own, subject to change of structure from such fune-
tional disease as is capable of producing the effects above enume-
rated. Thus we find it possessed of all those qualities which we
have seen tend, by its chronic affections, to produce a debilitated
state of the central organs of the vital system.

Ox the supervening loeal affection which characterises the last,
and at present generally fatal, stage of the disease, I am now to
make the necessary observations, in order to prepare us for enter-
ing on the treatment of this stage.

As, in treating of the first stage, I selected the distended liver
as the most frequent cause of the class of diseases we are consid-
ering, and the observations it was necessary to make respecting it
are more or less applicable to any other similar affection occurring
under the same circumstances, and having the same tendencies; 1
shall, in like manner, in considering the local affection which char-
acterises the last stage of the disease, select that in which it most
frequently terminates in these kingdoms—pulmonary consumption;
and many of the observations which apply to it will be found more
or less applicable to any other affection of a similar origin, that is,
occurring under the same circumstances.

Another reason for the selection of this disease is the vast dif-
ference in the nature, and, consequently, the tendencies of the ori-
ginal and symptomatic affections of the lungs, which has attracted
too little attention.

The circumstances which, in pulmonary consumption, render
the distinction between the original and symptomatic disease,
doubly important, are, that the former is often an incurable disease
from the commencement—so little is the power of our remedies
over the original affections of the lungs; while, in almost all cases,
the latter can be arrested in its early stages, and often in all stages
previous to the structure of the lungs being actvally diseased,
which in most cases occurs at a later period of the symptomatie
than idiopathic affection; and for every case of the original dis-
ease in these kingdoms, we meet with at least twenty, but, accord-
ing to my experience, many times more, of the symptomatic.

t also deserves attention, that the latter is that in which the
hereditary predisposition is by far the most powerful cause of its
greater frequency. I have never in a single instance known two
members of the same family fall a sacrifice to the original disease,
while I have seen almost whole families swept off by the sympto-
matic form—that form, although as certainly fatal as the other, if
the structure of the lungs has been allowed to become seriously
diseased, but which, in its earliest stage, is, I believe, always cu-

-
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system, generally requires the continuance of some years, that it
produces the symptomatic affection of the lungs 1 now speak of.

This circumstance has tended to confirm the error which has
prevailed; because, according to law of our frame which I have had
frequent occasion to refer to, the original disease, when only func-
tional, is generally relieved by the secondary disease, even when
it also is funetional; but when the latter has become structural, it
never failes to relieve, and very often wholly removes, the fune-
tional disease from which it sprang. From this cause many find-
ing on dissection that there had been only functional, if any, dis-
ease of liver; and organic disease of the lungs; have been confirm-
ed in their erroncous view of the case, by the liver bearing little
or no marks of disease.

We have a memorable instance of this error in the post-mortem
examination of the late Dr. Currie, a man both of talents and cor-
rect observation, and wko had long labored under symptoms of
distended liver, and regarded all his complaints as originating in
them. But those who made the post-mortem examination have-
ing reported the liver to be quite sound, but the structure of the
lungs destroyed, it has been generally supposed that he had mista-
ken his own case. He cn:mlc% not have been mistaken in this, that
he had been long distressed by bilious irritation; and we can have
litle doubt the mistake imputed to him was the consequence of the
fact just mentioned. 'There being no trace of disease found in the
liver alter death, was no proof of the disease of the lungs not hav-
ing originated there, the first stage of the disease in such cases be-
ing merely a distended and consequently debilitated state of the
ducts and other vessels of the liver.

Unless the symptoms of disordered structure of the lungs are
unequivocal in the cases we are considering, however in other res-
pects alarming the symptoms, experience has taught me never to
despair, unless all morbid distention of the liver having disap-
peared, this organ has retired into ils proper position under tﬁe
ribs; for I have in a few instances seen recovery by the means T
am about to state, where at first view the case appeared to be
hopeless.  But the affection of the liver being completely removed,
without having afforded relief to the pulmonary symptoms, I have,
as stated in my Treatise on Indigestion, uniformly found a fatal
symptom.

In general, the symptomatic phthisis, partaking of the nature of
the disease from which it springs, which, for the reasons above ex-
plained, must always be a chronic disease, is usually slower, as 1
have already had occasion to observe, in running to diseased strue-
ture than the idiopathic form of the disease; but when, in the case
before us, the fret of nerve has been such as more suddenly than
usual to debilitate the central organs of the vital system, it often
rapidly assumes an alarming character.
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tention of the liver, for the treatment of which I refer to the sev-
enth edition of this Treatise, which is not yet out of print; I shall
here enter at once on the more important disease, when, from the
[requent recurrence of temporary indigestion and a debilitated and
consequently distended state of the liver, this affection has be-
come permanent; and point out the causes which have hitherto
rendered the treatment so little efficacious, in what 1 eall the sec-
ond stage of distended, that is, the first stage of permanently dis-
tended liver; in which, after a certain degree of relief is afforded,
the patient is desired to attend to the rules of diet we lay down,
regulate the bowels by the means we have pointed out, think as
little as possible of his complaints, and have recourse to a dose of
calomel when he feels more indisposed than usval; and thus he is
dismissed, more or less an invalid for life, even if the last stage
does not supervene. I have said, however, that under such cir-
cumstances a cure may almost always be effected, and that, if the
disease be allowed to run its course, the result, however delayed,
if the patient be not carried off by other causes in the meantime,
is certainly fatal, and that after severe and generally long-continu-
ed suffering. 1 shall here point out what, as far as 1 can judge,
have been the causes which have prevented the permanent cure, in
all cases of long standing; and the principles on which repeated ex-
perience has assured me that such a cure may be effected.

It appears from what is said in the first part of this Treatise,
that the brain and spinal marrow are capable of influencing, and
being influenced, by every part of the more perfect animal; or, in
other words, that every part of the brain and spinal warrow on
the one hand, and every other part of our frame on the other, may
each through the other be more or less excited, or more or less
debilitated according to the nature and degree of the cause which
operates, and the nature and functions of the parts operated on.

he effects are of course more or less felt, according to the sen-
sibility and more or less extensive sympathies of the part on which
the impression is made.

We found that of all our organs those of digestion, being some
of them the most sensitive and others of the most powerful and ex-
tensive sympathies, most influence the brain and spinal marrow.
Their morbid affections thus become the most powerful of all this
class of causes in debilitating those organs.

Such were the circumstances which led me, in considering the
effects of a permanently debilitated state of the brain and spinal
marrow, to choose the case in which the offending cause exists in
the digestive organs, as an example of all cases of the same nature.

The manner in which the state of the digestive organs here re-
ferred to commences is always the same as just mentioned, that is,
by occasional recurrence of fits of indigestion which at length be-
come permanent, gradually inducing a corresponding and equally
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permanent failure of function in the brain and spinal marrow, which
we have seen often proves the source of some of the most fatal dis-
eases to which we are subject.

1 shall not enter on the treatment of what is called indigestion,
which forms the first stage of distended liver, in which, if any sen-
sible distention of the liver can be perceived, it is only occasional,
generally in this country arising from temporary disorder of the
stomach, and disappearing when the due action of the stomach is
restored; but the frequent recurrence of which at length produces
the permanently debilitated and consequently distended liver.

The treatment of the temporary disease is well understood, and
generally for the time successful.

Here I shall confine myself to the more important stages of dis-
tended liver, in which, the attacks of indigestion having been per-
mitted to recur, they have produced a permanent debility of the di-
gestive organs, namely, the stomach, liver, and the bowel into
which the stomach discharges the food, alter it has undergone the
changes produced by the juice prepared by the stomach itsell.

In treating of the nature of indigestion, I have already had occa-
sion fully to consider its diagnostic symptoms when confirmed by
habit; in which state, we have found, it differs almost as much in
its nature and consequences, from the oceasional attacks of indiges-
tion with which it has been confounded, as any disease can differ
from another. By these diagnostic symptoms we can not only al-
ways distinguish confirmed indigestion from all other diseases, but
accurately, at all periods of the disease, determine its degree and
the various changes which take place in the course of the treatment,
which is particularly necessary in a derangement which strikes at
the very root of all the powers of life, and without which it would
have been impossible that the treatment could have been correctly
conducted, and consequently its permanent success secured.

Itis equally necessary, in conducting the treatment, constantly
to have in view the only fatal termination to which it leads in these
kingdoms, namely, the supervention of diseases in some other vital
organ than any of those which suffer in its early stages; for the
functional diseases of the liver, in which all its more serious con-
sequences originate, never, in them, becomes a disease of strue-
ture, as it is apt to do in sultry climates, and particularly in the
East Indies; but when the powers of the brain and spinal marrow,
as we have seen, are to a certain degree permanently impaired,
all the vital organs, depending for their functions on the influence
supplied by them alone, being endangered, that most prone to dis-
ease yields, and from their powers having been long debilitated,
the supervening functional disease, for it is always only functional
at first, rapidly runs to disease of structure; and thus the physio-
logical errors which have prevailed in our profession having tended
to prevent our attention being called to the early and curable sta-
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ges of the disease, and consequently to the origin of the last
and fatal stage of it, on the correction of these errors the more suc-
cessful treatment depends; which is immediately founded on our
thus acquiring the knowledge that the disease from which, in this
stage, the danger immediately arises, is a secondary, not a prima-
ry disease, in consequence of which a due attention to the affec-
tion which is the original cause of that which last supervenes, and
is now the most prominent disease, is equally necessary both to its
prevention, and, when it has supervened, to its cure.

It is stated in my Treatise on the effects of minute doses of
mercury, that, if this last stage of the disease is not essentially re-
lieved by the removal of the distended state of the liver, it proves
that our means of cure have been too long delayed, and in every
such instance I have found the disease fatal; a result uniformly
confirmed by my additional experience since the publication of
that Treatise.

As soon as the distended state of the liver has become perma-
nent, the healthy functions of the brain and spinal marrow are en-
dangered, and equally permanent debility of these orzans bein
threatened; but the period required for this step in the progress o
the disease, as appears from what has already been 3aidF: is neces-
sarily very various, according to the constitution of the patient,
and the circumstances in which he is placed. The stronger the
nerves, and the less the patient is exposed to other causes, in ad-
dition to his disease, tending to produce fret of nerves, the less
apt is this state to be established. It is very rare for a perma-
nently distended liver to produce a permanent fret of nerves in
less than two or thiree years, and in those who possess great vig-
or of nerve even a longer time is required; but whatever be the
time required for this effect, it is always a state of permanent and
often severe suffering, and is uniformly attended with a more or
less rapid decay of ';she powers of the brain and spinal marrow,
which is no less a certain consequence of the establishment of a
permanent fret of nerve, than the morbid distention of the liver is
of a debilitated function of that organ.

The decay of the powers of the brain and spinal marrow may
be divided into two stages; the second, in the present state of our
profession, a necessarili; fatal consequence of the first.

It appeared to me that a principal cause of our failure in the
cure ol permanently distended liver was our trusting the cure to
doses of mercury, the only medicine on which we can rely in af-
fections of that organ, of such amount as eould only be given at
considerable intervals, that of two or three days, without render-
ing the effects of the medicine almost as pernicious as the disease;
in consequence of which, the bile more or less accumulating in
the interval in the debilitated liver, and the effect of our doses
being thus only temporary, the permanent cure was impossible.
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Another circumstance which of itsell would have rendered a per-
manent cure, in many cases of long standing, impossible, even
under the most efficient administration of mercury, is, that we
overlooked a common consequence of the impaired function of the
stomach, which, we have seen, in the majority of cases more or
less attends it, the continuance of the irritations of indigestion pro-
ducing an inflammatory state of the parts most exposed to them,
which I found, from many post-mortem examinations, always first
takes place in the pylorus, that is, the orifice which connects the
stomach with the bowels, (which, in those who had long suffered
from disordered digestion, was olten found as red as if it had
been actively inflamed,) and this inflammatory state is apt to
spread more or less to the neighboring parts, and particularly to
1e left edge of the liver, and a%su, though less frequently, to other
arts of the stomach; but it always, as far as I have seen, retains
its chronic nature. I have never seen one instance of its chang-
ing to acute inflammation, nor is the patient ever sensible of its
existence till pressure is applied to the parts affected; chronic in-
flammation, “although never attended with pain, always causes a
tenderness on pressure, to be felt in the region of the parts affect-
ed, and prevents the proper effect of our remedies. In the least
inflammatory habits this tenderness does not always occur; but 1
can say from extensive experience, that where it does, which, we
have seen, is in a large majority of cases, its continuance obviates
the effect of our treatment even to the extent of rendering the re-
moval of the disease impossible. All inflammatory tendency binds
up the surfaces, whereas the object of the treatment here is to re-
lax them; for such is the sympathy of the liver with all other parts
of our frame, that the bile wi!{) never flow with freedom unless the
surfaces in general are free; and a free state of the skin and bowels
in particular is requisite to the free action of the liver. Such is
the power and general 'nature of its sympathies, that the proper
treatment, particularly ol its more chronic affections, includes an
attention to the state of the general habit, and particularly of those
rts with which its sympathies are most powerful, the skin and
E::we!s, the former of which is apt to become, in obstinate cases,
not only dry, but almost horny, the nails becoming brittle and often
cracked. '

With respect to the first of the foregoing causes which have ren-
dered our practice in distended liver, if of any standing, so ineffi-
cient, it occurred to me, above five-and-twenty years ago, that as
we cannot give the usual mercurial doses except at long intervals,
during which, in such cases, their effects are in a great degree ob-
viated, some means must be found to maintain these effects during
the intervals, before we can make effectual progress in removing
the disease.
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I tried dandelion, ipecacuanba, and other means, which have
some power in exciting the liver; but none had any effect at all to
be depended on, till 1 had recourse to minute doses of mercury,
given at intervals of eight hours. The dose I found after many
trials to answer the purpose was either the twentieth part of a
grain of calomel, or half a grain of blue pill, which as an alterative
is equal or nearly equal in power to it, according as the one or
other best suited the constitution. The minute dose of calomel
is most aperient, but, on the whole, I have thought that the blue
pill is the best alterative. : .

There are many circumstances to be observed in their employ-
ment, which have gradually shown themselves, and many of which
are stated in my Treatise on Minute Doses of Mercury. Their
good effects, however, are not to be wholly ascribed to their keep-
ing up the effect of the larger dose, which must always be contin-
ued under their use, for they have little effect in enabling the liver
to discharge the accumulated bile. In proportion as this be-
comes less, the larger dose may be employed at longer intervals,
and in all cases it must be so carried off as to prevent its entering
the system.

One of the greatest defects in our present plans of treatment is,
that, no correct line of distinetion having been drawn between the
vital and sensitive functions, which was hardly possible till a know-
ledge of the agent on which the powers of the nervous influence
properly so called depend was ascertained, so that its functions
could be clearly, in all cases, distinguished from the functions of
the sensorial power properly so called, with which some even of
our best physiologists have confounded them; it was not likely that
the attention of the practical physician could be effectually direct-
ed to the degree required in the regulation of some practical points
of essential importance in the differences of the laws which regu-
late the sensorial, that is, the sensitive system, and those which
regulate the nervous system properly so called,—a system whose
functions, we have seen, wholly depend on one of the agents of in-
animate nature, the effects of which in the living animal prove that
it is still more justly than we supposed termed the most universal
of all agents. The consequence of which has been that the prac-
tical physician has paid little attention to the differences here re-
ferred to; in many cases an attention to which is essential in the
cure of disease: one of the most important of these differences in a
practical point of view is, that while in the sensitive system, we
have seen, all degrees of excitement however slight produce pro-
portional exhaustion, in the vital system, they only have this effect

when the excitement exceeds that required for the healthy func-
tion of the part.*

* Philosophical Transactions for 1836,
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vantage is obtained by combining with them the use of voltaic
electricity, employed in the mamner and with the precautions I
bave pointed out in the seventh edition of my Treatise on Indi-
Zestion.

Such, with the means of relieving ocecasional symptoms, whigh
are very various, depending on accidental causes and peculiarity
of constitution, is the general outline of the treatment which T
have found successful in effectually removing habitual distention
of the liver, which, although unattended with danger in this coun-
try, where, we have seen, the liver never runs to disorganisation
from this cause, except in drunkards, has, as appears from the con-
sequences of its continuance, above stated, too little attracted the
attention of the medical profession.

On the Treatment of the second and last Stage of the Debility of
the Brain and Spinal Marrow; being the third Stage of dis-
tended Liver.

I have, in the preceding part of this volume, stated my reasons
for making choice of the distended liver as an example of those
chronic diseases which prey on the brain and spinal marrow, the
only organs, we have seen, which supply the nervous influence
which is essential to all the more complicated vital functions.

By the different processes effected in the stomach and duode-
num, the reader has seen, our food is converted into a fluid called
the chyle, which, being taken up by the absorbent vessels,
distributed throughout the remaining parts of the alimentary canal,
is conveyed into the mass of blood, and thus supplied to the vari-
ous assimilating organs, that is, to-all the vrgans of our bodies
which admit the circulating blood; for they all possess the assimi-
lating power, the power of converting the fluids supplied by the
circulation into the substance of our bodies, derived, we have
seen, from the nervous influence supplied by all parts of the brain
and spinal marrow, and combined and applied by the powers of the
ganglionic system and its various nerves.

It is evident, therefore, that any failure in the supply of the
agent which both completes the digestion in the stomach and duo-
denum, and is that which converts the digested food into our vari-
ous organs, must endanger all these organs, whether sensitive or
vital.

Under such circumstances, that organ which happens, from pre-
vious disease, hereditary disposition, period of life, or any other
cause, to be most liable to disease, yields; and, according to a
well-known law of our frame, particularly with regard to diseases
of structure, acts more or less as a preventive with respect to
other diseases; and as, on account of the great frequency and im-
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whole of my latter experience, which has been extensive for thirty
years, is, that unless this can be done before any actual disease of
structure has occurred in the lungs, our attempt 1s vain. We
ought never to despair while there is reason to believe that the
structure of the lungs is still entire. It is to be recollected, how-
ever, that the cure of the original disease is always tedious; and
although, in almost all instances, the symptoms show a tendency to
yield as soon as the original disease is relieved, if any change of
structure in the lungs has in the mean time taken place, they again
ncrease, I believe always in this form of the diseasel,, and prove fatal;
that is, when it is a secondary disease, which, as just o served, as
far as my observation has gone, is always the case with respect to
the hereditary pulmonary consumption of this country; and the
same observation applies to all other cases of pulmonary consump-
tion when it is a secondary disease, and it is of this nature in these
kingdoms in at least nineteen out of twenty cases. The disease
that originates in the lungs themselves, we have seen, obeys dif-
ferent laws; and we have reason to believe that a proper change
of climate will often arrest the progress of this form of the disease,
after the structure of a certain portion of the lungs has become so
diseased as to be incapable of its function. A little reflection will
show why this can never happen in the secondary disease, depend-
ing on debility of the brain and spinal marrow, in which recov-
ery, we have just seen, canmot, with any certainty be promised,
if the cough has continued above a month, although, if no decided
symptoms of organic disease of the lungs have appeared, it gener-
ally takes ]E»lacs at much later periods.

§f, in short, the proper treatment be adopted as soon as the
cough is established, I always promise recovery, and cannot rec-
ollect one instance in which, when this was the case, however
strong the hereditary disposition, my prediction was not verified;
and, as stated above, I have thus wholly banished pulmonary con-
sumption from some of the most consumptive families in this coun-
try. It is only necessary, in such families, never to allow even
the slightest cough to establish itself; and I have always found,
even 1n such families, that the cough readily yields in the com-
mencement, provided proper and decided measures are taken to
relieve the distended liver, or other cause, from which, being al-
ways a secondary disease, it originates. The only certainly fatal
case from the beginning of this species of pulmonary consumption
is when it arises from settled grief, which we have not the means
of removing,—a cause which always operates in the same way as
the distended liver, by producing a debilitated state of the brain
and spinal marrow, and well illustrates the manner in which the
distended liver operates,—while we employ the ordinary treatment
for the relief of the cough, which consists merely in a proper se-

lection of quieting medicine, and the necessary attention to the gen-
eral state of health.




























































































































































































































































































































































