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F shall not dwell upon that part of the Tife of Bichat,
which was past in the common course of study.—
Saffice it to say, that he distinguished himself among
his fellow collegians.

It was at Lyons that he first began his anatomical
lnbours. His ardour, his peculiar facility in over-
coming the ordinary difficulties of the science, in a
short time gained him the esteem of his masters —
Associated with them in the chair, he already displayed
tirat mrethod for which he was afterwards characterized
by his pupils.

At that period anatomy was hardly cultivated other-
wise than a necessary introduction to surgery. As
little artention was paid to medicine, properly so
called. The names of Petit, of Lapeyrouie, of Mo-
rand, of Frére Come, resounded in the Schools, not
tltose of the Sydenhams, and the Boerhaaves of the
sister science. Of this it is easy to perceive the reason,
when we consider the period of which [ speak. The
celebrated Desault was then at the head of his profes-
sion ; his active and ardent genius gave a great pre-
ponderance tothe study of surgery ; his pupils had
already spread his doctrines among the departments,
and the cireumstances of the nation were all in favour
of his peculiar art; for at that time, France, in a
state of anarchy within, sustained herself without, by
her astonishing eonquests enly ; her very life con-
sisted in her armies, and for these the succour of the
Surgeon was more especially demanded. .

Obedient then to the general impulse, Bichat gave
himself up ot first exelusicely to surgery. He studied
its prineiples, and began to exercise its functions under
M. A. Petit, first surgeon to the Hotel Dieu of Lyons.
Guided- by that respectable practitioner, his progress

there
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there was rapid; but a greater theatre awaited him,
The revolution conducted him to Paris, for, after the
siege of Lyons, from motives of personal safety, he
was obliged to quit a country, where youth itself was
a crime, and merit more particularly such.

They, who remember those deplorable times, who
know to what a degree, exertion, and endeavor of
every kind was repressed, will not be surprised at
hearing, that Bichat should have thought but little, at
first, of improving his natural talents, or have bounded
his projects to the common career of the young prac-
titioner. His intention, said he, was for some time
to follow the school of Desault, to become a proficient
in his art, and then a follower of the armies.

Accordingly, with a number of other students, he
attended the Hotel Dien, and careless of observation
or employment, contented himself with noting the
lectures of Desault. In this way. was he occupied,
when the 9th of Thermidor in some sort calmed the
nation, and to the scientific and meritorious, afforded
2 hope of future tranquillity and encouragement,—
Bichat now began to feel his strength, and to extend
his views : a fortuitous circumstance some shoft time
afterwards transported himin a moment from ob.
scurity into the most brilliant sphere of observation.

In the school of Desault, some chosen pupils weie
accustomed, each in his turn, to frame an abstract of
the public lecture of the day. On the following day,
after the lecture, the second surgeon of the hospital
being at such time always present, this abstract was
read. It possessed the double advantage of laying be-
fore the student those principles, which it was his bu-
siness in particular to collect, and of making up for the
ordinary inattention of the greater number during the

preceding
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ludeed, it was at this period, that he properly com-
menced that series of labours by which his name was
to be immortalized ; it was then, that abandoned to his
own powers, he displayed them in their whole extent,
and stood forth, not as the first pupil of a celebrated
man, but as one who would make his own way to the
greatest celebrity, without assistance. [ know not,
whether he could at this time have traced the plan of
his future labours ; such, indeed, might be supposed,
were the order and method considered, with which he
proceeded as a public teacher, but the idea would hardly
be just ; his successes were due almost entirely to his
discoveries, and these discoveries the rapid and sudden
effect of his genius for observation, could not have
been promoted by reflection, in whatever manner
exercised. a

It is an old observation, that modesty is the first
virtue of great men. By no means magnificent in his
promises, Bichat proposed to himself, at all times, to
go beyond them. Thus, when in 1797, he undertook
for the first time, a course of anatomy, he contented
himself with inconvenient and small chambers, not .
supposing that any very great number of pupils would
attend him,  He established no dissecting room, and
contented himself with”simple demonstrations ; but
already bad lie begun to discourse upon physiological
subjects ; his experiments upon living animals, to de.
termine the truth of facts supposed to be known, were
numerous, and on these he entered, with the view
chiefly of ascertaining the exact point where science
ceased, and where discovery was to begin, It was in
this year that he estabtished the first principles of his
theory on the synovial membranes, the prelude of his
great work on the membranes in general. The inter-
vals of his lectures were almost entirely filled up in

scientific
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scientific discussions with bhis more advanced pupils,
and frequently in suberdinate courses. Among the
latter osteology and the diseases of the bones were
not forgotten.

It could have been a matter of little surprise to pro-
fessional men, that Bichat should have undertaken
labours, which before him had been entered on by so
many others; but on his announcing a course of
operations at the end of his anatomy, his attempt,
because unusual, was considered as rash. Till then,
it had been the opinion of the public, that a practi-
tioner only could acquit himself of sueh part of instruc-
tion with advantage, and the numerous pupils who
attended Bichat about this time were attracted more
perhaps by curiosity, than by counfidence in his abiki-
ties. Indeed he has often asserted that this was one
of his boldest attempts; but he wished, said he, to
prove that a young man, ina course of operations,
might be as exact as was neeessary. He did so most

‘effectually. His patural address, developed by an
assiduous exercise of the operative process on the
body, displayed him, not as the young and timid
surgeon, but as a man consummate in practice, and
capable of performing at the bedside, or on the body
of the patient whatever were the principles of his
lectures.

Meanwhile such incessant occupation very sensibly
influenced his bealth. The exercise of speaking in
public was too great for him, and brought on a dan-
gerous hemoptysis. Detained for a long time in his
chamber, he suffered less from pain than from the
necessity of repose, The greater was his ardour on
the re-establishment of his health. His past danger
was instantly forgotten ; assured of success, he estab-
iished a theatre of dissections, began a more extensive

course
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ihe number of the serous membranes, by adding to
them the arachnoides, whose folds at the base of the
cranium he demonstrated, together with its reflection
over the dura mater, and its introduction into the
cerebral cavities by an opening placed underneath the
corpus collosum. Under the title of unnatural mem-
branes he included eysts of all kinds, and the membrane
of cicatrices, the progressive formation of which he
explained In a new way, deducing at the same time
from his theory the most useful practical conse-
ql]ﬂﬂﬂﬁ'ﬂu ;

The treatise on the membranes had the greatest
success, Immediately regarded as an elementary and
classical book, it was cited in almost every work, and
given an honourable place in the libraries of the
studious,

About the same time he announced a regular conrse
of physiology. I shall not insist upon his division
of the phenomena of life, nor on the advantages,
which it offers ; they have been proved so often, that
I should be redueed to repeat what no one can be
ignorant of. 1 shall only observe, that the best proof
of the solidity of his doctrines was the universal ap-
probation with which they -were received, and the
envy which they excited; for already had this envy
been openly shewn enough when his treatise on the
membranes appeared, though Bichat despised it, and
disdained to answer his injurious opponents. The
opinion of the public revenged him sufficiently, and
the number of scholars who continued to frequent his
amphitheatre was the most victorious answer to men,
who in seeking to depreciate his reputation, did not on
that account the less adopt his prineiples.

At last, in a more authentic and universal manner,
he gave the world these principles in his physiological

researches
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vescarches on life and death. The work was published
in 1799, It is divided into two entirely different parts;
the first contains the general exposition of his physi-
ological views; the sccond is composed of a series of
experiments upon the mutual connexion of the three
principal organs of life, the brain, the heart, and the
lungs. 'These are indeed two separate works; the
first explains the second, but is not ﬁhsolutel_',r neces-
sary to it. The opinion which is formed of the one
should be entirely independent of that which is formed
of the other. '

Iu bis rescarches on life, he exposes in great detail
the distinguishing characters of the two orders of the
funcvons, which serve for the external relations, and
preservation of the individual. He examines the
developement of the two lives, and lastly. the manner
in which they terminate. This plan, which is filled up
with the utmost luxuriance of idea, incessantly pre-
sents wherewithal to admire the genius of the author.
His theory on sleep will never be forgotten, not his
considerations on what has been named the epigastric
centre, nor his table of the vital properties, nor his
observations on the progressive mauner of natural
death. . But we must allow, that hurried on by a
iimly and ardent imagination, he was sometimes in-
exact. Some false, or rather incomplete and badly
defined ideas on habit, on the influence of the passions,
and on the state of the feetus in utero from time to
time, will offer 10 the attentive reader some mists
which it would have been easy to have dissipated ;
and this Bichat was ready enough to acknowledge, in-
tending as he did in o second edition of his work, to
give a greater degree of precision and care to the
ifferent parts of it, |
The

%
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The same strictures are by no means applicable te
his researches on death. Here he was continually
armed with the toreh of experiment. Accordingly this
second part, or rather this second work of itself is
above all eriticism, and might alone have sufficed for
immortalising its author. More fortunate than Good-
wyn, he discovered and demonstrated the real mode
of connexion between life and respiration ; he proved
by the most multiplied facts, that the black blood us
well as the red blood is capable of exciting the con-
tractions of the left cavities of the heart; he demon-
strated; on the contary, that it is the red blood only
which can produce in the tissue of the organs the
requisite excitement tor the maintenance of life; from
all which he deduced, that the death ensuing from the
defeet of respiration: must happen, not because the
heart ceases to act upon the. blood, but because the
blood continually pushed on with the same force by
the heart can no, longer, for want of its colouring
principle, excite the organs, into which it is thrown.
In the work itself l_liaf be seen the indisputable proofs,
on which this physielogical truth is founded, But I
should never have finished were 1 to insist in particulax
upon those equally curious discoveries, with which it is
filled. They were all of them made in presence of a
number of pupils, and reiterated by Bichat himself,
with Messiears Hallé and Dumeril.

Many persons will be surprised perhaps, thﬂt Bichat
should not haye taken advantage of the moment when
his reputation in physiology was at its height, for pub-
lishing on this science an elementary treatise, which
was on all sides demanded of him. Such persons
will have poorly appreciated the mind of Bichat. He
well knew that the honor of writing a classical work
can seldom beloug to a young man ; that a work an-

' - : nounced
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nounced as such, decides for ever upon the reputation
of the author. Doubtless with a good understanding
and sufficient knowledge, an author at any age may
collect under one view the knowledge of his cotem-
poraries, and become of utility to mankind ; but it is
not by such facile labour that the great Haller is to be
followed in the road of immortality. Such end can
only be attained by the discovery and establishmen:
~of a multiplici ty of facts, and by the display of those
enlarged and solid views which the man of genius only
can embrace. Bichat possessed, in many instances,
the advantages of Haller; he had established physio-
logy upon new foundations by his division of the func-
tions ; he had enriched it also by the important dis-
coveries of which 1 have spoken ; but his divisions
were not as yet possessed of all the correctness which
might have been desired, and his discoveries were in
no considerable number.  Of all this he was fully sen-
sible, and thought rather of preparing new materials,
than of precipitately employing those which he pos-

sessed. It was in anatomy that he sought them.
Indeed it could only belong to the author of the
treatise on the membranes, to open in this science, a
road as yet unknown, or but very obscurely pointed
out. The idea of approximating by common cha-
racters the membranous tissues, which serve for the
formation of the different orguns, was of easy appli-
cation to the other primitive tissues, which constitute
the elements of all organization. This idea forms the
entire plan of his general anatomy, a work of immense
and successful labour, in which his first ideas on the
membranes are revised and enlarged, the differences
between living and inert bodies, and consequently,
between the physical and physiological sciences es-
tablished as & fundamental principle, and then an ex.
amination
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amination commenced of the vital properties, the
characters of which he describes, together with their
seat and influence on the physiological phenomena,—
The latter in the process of his work he distinguishes
from another order of properties independent of life,
though belonging exclusively to tissues, which for
some time have been animated. Here heis led to
remark in the tissues in question, their essential dif-
ferences with respect to form, organization, and struc-
ture; he observes that these tissues enjoying each of
them a peeuliar andindependent life, areunited to con-
stitute the organs, and that the organs are in this way
an assemblage of different elements. From hencc
again he infers the necessity of considering separately
and abstractedly these tissues, or elemeatary organic
systems, if we wish to have just ideas either in physi.
ology or medicine ; and he proves the advantage of
the study which he is about to undertake on one side
by positive facts from pathological observations, and
on the other, by the uncertainty which characterizes
the greater part of the physiological and medical
theories when deprived of such foundativns.

We shall not in this place attempt to follow him in
the examination of each . particular system. We
should pass the bounds which we have prescribed
ourselves, and it would be impossible for us to presents
under a form sufficiently analytic, a work which is
equally remarkable for the richness of its details and
the precision of its style.

The study of the general tissues, which enter into
the composition of all the organs, naturally led to
that of the tissues composing each organ in particular.
Bichat examined them in his descriptive anatom Yy, a
work which is but a continuation of the preceding
one. He himself published the two first volumes of

| it,
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if; and left the third almost finished. Monsieur Rouk
and myself have engaged ourselves to prosecute this
his last undertaking,

The same idea, which directed im in his general
anatomy, was also his guide in his researches on path-
ological anatomy. He had examined the oranic
tissues in their health} state, he undertook to examine
them in their morbid state. This new labour was
necessarily much more extensive than the former, in
consequence of the multitude of different affections
which the same tissue might exemplify. It was requi-
site to multiply the examination of bodies, and to have
noted the eoursc of the previous diseases, in order to
profit by such examination, Bichat did both ; insome
few months he opened upwards of six hundred sub-
jects at the Hotel Dieu and elsewhere, and at the same
time observed whatever remarkable diseases the hos-
pital presented him. In a course of pathology, he
soon exposed his new fund of kunowledge, and with
equal success was observed to follow the traces both of
Haller and Morgagni. It is to him that we owe our
exacter notions of the aflections of the peritoneum ; af-
feetions which were usually confounded with those
of the organs, which are covered by this membrane.
He proved that each tissue had a peculiar mode of
disease, as well asa peculiar character of vitality, and
that even in the intestines the morbid state of a mem-
brane might be attended with a healthy state of the
neighbouring parts.  Of this,indeed, some authars had
alrcady given us a suspicion. Walter had exactly
described the nature of peritonitis, but they had all of
them observed particular facts, and not attached their
ideas to any general point of view; besides which,
their discoveries were forgotten.. Bichat more ac-
eustomed to observe than tovead, was absolutely igno-

rant
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their putrid emanations. One day when he had pars
ticularly felt their influence, an accident completed
the determination of a disease, which so many causes
had conspired to prepare. He fell on the stair-case
of the hotel Dieu, and a slight concussion of the brains
which was the consequence of his fall, for several
moments Tendered him insensible. Having been taken
home with difficalty, he passed the night tolerably
well; but the next day was seized with violent
head-ache; he arose however and began his usual round,
bat from extreme fatigue fainted, and was again carried
to his bed; he was somewhat relieved by the applica-
tion of leeches, but soon afterwards his usual gastric
symptoms declared themselves with intensity ; a con-
tinual tendency to coma was the sad prelude of typhous
symptoms, and to these he fell a victim on the 3rd
day of Thermidor, in the 10th year of the republic.
He was assiduously attended by Messieurs Corvisart
and Lepreux; the latter of whom pronuunced a dis-
course at his interment.

Few of the literati have been so generally la-
mented as Bichat ; more than five hundred students
tollowed his funeral,

The first Consul informed of the public regret, and
what was its occasion, immediately ordered, that a
monument erected at the Hotel Dieu, should transmit
to posterity in the names of Desault and Bichat, the
memory of two great men, remarkable alike by their
extraordinary talents and the prematurity of their
deaths, _

The most amiable qualities of mind augmented in
Bichat, the splendour of his abilities. Never were
seen more openness and candour, more readiness te
sacrifice opinion to reason. Incapable of anger or
inpatience, in his busy and in his leisure moments he
was alike accessible ; his generosity too, was the sure

resource
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resource of those who at a distance from their rela-
tives, were at any time involved in difliculties, or who
from poverty were unable to procure instruction—
acute In distinguishing ability, he was the first to
encourage it in every possible way. The envy of
some few of his fellow practitioners continually fol-
lowed him; he contented himself with the contempt
‘of attacks so fruitless; repulsed them never, and was
always ready to be at peace with his detractors.

Nor couldany one be more disposed to confidence
than Bichat, wherever he perceived sincere attach-
ment. Thus, the jealous excepted, his friends were
made up of all who knew him. His amiable manners
could hardly be resisted ; in the course of a little
conversation his character being easily discernible.—
To reserve of expression, and affected politeness, he
was equally a stranger. His natural openness was not
however inconsiderate, as might at first have been sup=
posed ; he well knew how to limit it when he had
sufficiently recognized demerit. The plenitude of his
affections was enjoyed by his family only, and thus it
is to them alone that it can belong to lument him, as
ke ought to be lamented.

PART

c 2






e —a————

- PART tue FIRST.

CHAPTER tue FIRST.

THE definition of life is usually sought
for in abstract considerations; it will be found, if I
mistake not, in the foilowing general expression :—
Life consists in the sum of the functions, by which
death is resisted.

In living bodies, such in fact is the mode of ex-
istence; that whaetver surrounds them, tends to their
destruction.  They are influenced incessantly by
inorganic bodies; they exercise themselves, the one
upon the other, as constant an action: under such
circumstances they could not long subsist, were they
not possessed in themselves of a permanent principle
of reaction. This principle is that of life; unknown
in 1ts nature, it can be ounly appreciated by its pheno-
foena: an habitual alternation of action and reaction
between exterior bodies, and the living body, an alter-
nation, of which the proportions vary according to
the age of the latter, is the most general of these
phenomena.

There is a superabundance of life in the child: In
the child, the reaction or the system is superior to
the action, which is made upon it from without, Iu
the adult, action and reaction are on a balance ; the
turgescence of life is gone. In the old man, the re-

action
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external organs, by which it might be connected with
external objects. n

From hence it follows, that the functions of the an-
nimal are of two very different classes. By the one’
(which 1s composed of an habitual succession of assi-
milation and excretion) it lives within itself, transforms
into its proper substance the particles of other bodies, -
and afterwards rejects them when they are become
heterogeneous to its nature. By the other, it lives ex-
ternally, is the inhabitant of the world, and not as the
vegetable of a spot only ; it feels, it perceives, it reflects
on its sensations, it moves according to their influence,
and frequently is enabled to communicate by its voice
its desires, and its fears, its pleasures, and its pains.

The aggregate of the functions of the first order,
I shall name the organic life, because all organized
beings, whether animal or vegetable, enjoy it more or
less, because organic texture is the sole condition ne-
cessary to its existence. The sum of the functions of
thesecond class, because it is exclusively the property
of the animal, [ shall denominate the animal life.

The series of the phenomena of these two lives, re-
late to the individual.” Generation, as a function, re-
gards the species, and thus has no place among them,
Its connections with the greater number of the other
functions are but very indirect; it commences a long
time after them, it is extinct a long time before them,
In the greater number of animals the periods of its
activity are separated by long intervals of time, and
auring these, it is absolutely null. Even in man, with -
whom the remissions of its impulses, are much less
durable, it has not a muci: more extensive connexion
with the rest of the system. Castration is almost al-
ways marked by a general encrease of the nutritive
process ; the eunuch, enjoying indeed a less degree

of
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beings, the animal, which feels the most, moves also
the most. Theage of lively perception, is that also of
vivacity of motion ; in sleep, where the first order is
suspended, the second ceases, or is exercised only with
irregularity. The blind man, who is buat half alive to
what surrounds him, moves also with a tardiness which
would very soon be lost, were his exterior communica+
tions to be enlarged.

A double movement isalso exercised in the organic
life ; the one composes, the other decomposes the ani-
mal. Such is the mode of existence in the living body,
that what it was at one time it ceases o be at another.
Its organization remains unaltered, but its elements
vary every moinent. The molecules of its nutrition
by turns absorbed and rejected, from the animal pass
to the plant, from the plant to inorganic matter, re-
turn to the animal, and so proceed in an endless revo-
lution.

To such revolution the organic life is well adapted,
One order of its functions assimilates to the gnimal
the substances, which are.destined to nourish him ;
another order deprives him of these substances, when,
after having for some time made a part of it, they are
become heterogeneous to his erganization.

The first, which is that of assimilation, results from
the functions of digestion, circulation, respiration, and
nutrition.  Every particle, which is foreign to the body
betore it becomes an element of it, is subject to the in-
fluence of these four functions.

When it has afterwards concurred for some time to
the formation of the organs, the absorbents seize on
it, and throw it outinto the circulatory torrent, where
it is carried on anew, and from whence it issues by the
pulmonary or cutancous exhalations, or by the different
secretions by which the fluids are ¢jected from the
body. The
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The second order, then, of the functions of the
organic life, or thatof decomposition, is forme of those
of absorption, circulation, exhalation, and secretion.

The sanguiferous system, in consequence, is a middle
system, the center of the organic life, as the brain is
the center of the animal life. In this system the par-
ticles, which are about to be assimilated, are circulated
and intermixed with those, which having been already
assimilated, are destined to be rejected ; so that the
blood itself is a fluid composed of two parts ; the one,
the pabulum of all the parts of the body, and derived
from the aliment; the other, excrementitious, com-
posed of the wrecks and residue of the organs, and the
source of the exterior secretions and exhalations —
Nevertheless these latter fauctions serve also, at times,
the purpose of transmitting without the body, the pro-
ducts of digestion, although such products may not
have concurred to the nourishment of the parts. This
circumstance may be observed when urine and sweat
are secreted after copious drinking. The skin and the
kidneys being at such times the excreting organs, not
of the matter of the nutritive, but of that of the di-
gestive process ; the same also way be said of the
wilk of animals, for this is a fluid which certainly has
never been assimilated.

There does not exist between the two orders of the
~ functions of the organic life the same relation, which
takes place between those of the animal life, The
weakness of the first by no means renders absolutely
necessary a deerease of action in the second. Hence
proceed marasmus and Jeanness, states, in which the as-
similating process ceases in part, the process of ex-
cretion remaining unaltered.

Let us leave, then, to other sciences, all artificial
method, but follow the concatenation of the pheno-

- men-
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_ mediately cease to be regular, as soon as they cease
to appertain to the animal life.  The heart, and the
muscular fibres of the intestines are proofs of this
assertion in the muscles; in the nerves, the great
sympathetic, is an evidence of’ its truth.

‘e may conclude then from simple inspection,
that Symmetry is the essential character of the organs
of the animal life of man.

| ¥

§ .—TIrregularity of the exterior forms of the
organic life.

If at present we pass to the viscera of the organic
life, we shall perceive a character directly the con-
trary of the former. The stomach, the intestines,
the spleen, the liver, &ec. are all of the:n irregularly
disposed. i

In the system of the circulation, the heart and the
large vessels, such as the upper divisions of the aorta,
the vena azygos, the veéna porte, and the arteria in-
nominata have no one trace of symmetry, In the
vessels of the extremities continual varieties are also
observed, and when they occur, it is particularly rea
markable that their existence on one side in no way
affects the other side of the body.

The apparatus of respiration appears indeed at first
to be exactly regular; nevertheless, the bronchi are
dissimilar in length, diameter, and direction ; three
lobes compose one of the lungs, two the other: be-
tween these organs also, there is a manifest difference
of volume; the two divisions of the pulmonary artery
resemble each other neither in their course, nor in
their diameter; and the mediastinum is sensibly di-
rected to the left. We shall thus perceive that symme-
try is here apparent only, and that the common law
has no exception, The
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The organs of exhalation and absorption, the serous
- membranes, the thoracic duct, the great right lym-
phatic vessel, and the secondary absorbents of all the
parts have a distribution universally unequal and
irregular, ,

In the glandular system also we see the crypts; or
mucous follicles disseminated in a disorderly manner
in every part; the pancreas, the liver, the salivary
glands themselves, though at first sight more symme-
trical, are not exactly submitted to the median line ;
added to this, the kidneys differ from each other in
their situation, in the length and size of their artery
and vein, and in their frequent varieties more especially.

From considerations so numerous we are led to a
result exactly the reverse of the preceding one; namely,
that the especial attribute of the organs of theinterior
life is irregularity of exterior form.

§ IIL.—Consequences resulting from the difference of
exterior form in the organs of the two lives.

It follows from the preceding description, that the
animal life is as it were double ; that its phenomena
performed as they are at the same time on the two
sides of the body, compose a system in each of them
independent of the opposite system ; that there is a
life to the right, a life to the left ; that the one may
exist, the other ceasing 1o do so, and that they are
doubtless intended reciprocally to supply the place of
each other, g

The latter circumstance we may frequently observe
in those morbid affections so common, where the ani-
mal sensibility and mobility are enfeebled, or annihi-
lated on one side of the body, and capable of no af-
fection whatever ; where the man on one side is little

more
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more than the vegetable, while on the other he pre-
serves his claim to the animal character. Undoubtedly
those partial palsies, in which the median line, is the
limit where the faculties of sensation and motion finish,
and the jorigin from whence they begin can never be
remarked so invariably in animals, which, like the
oyster, have an irregular exterior.

On the contrary the organic life is a single system; in
which every thing is connected and concatenated ;
where the functions on one side cannot be interrupted,
and those on the other subsist. A diseased liver in-
fluences the state of the stomach ; if the colon on
one side cease to act, that upon the other side cannot
continue in action : the same attack, which arrests
the circulation inthe right side of the heart, will anihi-
late it also in the left side of the heart. Hence it fol-
lows, the internal organs on one side being supposed
to suspend their functions, that- those on the other
must remain -inactive, and death ensue,

This assertion, however, is a general one ; it is only
applicable to the sum of the organic life, and not to
its isolated phenomena. Some of them in fact are
double, and their place may be supplied—the kidneys

and lungs are of  this description.

1 shall not enquire into the cause of this remark-
able difference, which in man, and those animals
which approach him the nearest, distinguishes the
organs of the two lives, I shall only observe, that it
enters essentially into the nature of their phenomena,
and that the perfection of the animal functions is so
connected with the general symmetry observed in their
respective organs, that evesy thing which troubles such
symmetry, will more or less impair the functions,

It is from thence, no doubt, that proceeds this other
difference of the two lives, namely, that nature very

rarely
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rarely varies thie usval conformation of the of.
gans of the animal life. Grimaud bhas made this ob-
servation, but has not shewn the princi ple on which it
depends.

It is a fact, which cannot have escaped any one the
least accustomed to dissection, that the spleen, the
liver, the stomach, the kidneys, the salivary glands,
and others of the internal life, are frequently various
in form, size, position, and direction. Such in the
vascular system are these vareities, that scarcely will
any two subjects be found exactly alike under the
scalpel of the anatomist: the organs of absorp-
tion, the lympbatic glands in particular, are rarely
the same eitherin number or volume, neither do the
mucous glands inany way affect a fixed and analogous
gituation,

Anrd not only is each particular system subject to
frequent aberrations, but the whole of the organs of
the internal life are sometimes found in the inverse
of the natural order. Of this I have lately seen an
stance,

Let us now consider the organs of the animal life,
the senses, the brain, the voluntary muscles, and the
larynx : here every thing is exact, precise, and rigour-
ously determined. In these there is scarcely ever seen
a variety of conformation ; if there do exist any, the
functions are troubled, disturbed, or destroyed : they
remain unaltered in the organic life, whatever may be
the disposition of the parts. '

The difference with respect to action, in the organs
of the two lives, depends,{fundoubtedly; upon the sym-
metry of the one, whose functions the least change
of conformation would have disturbed, and on the
irregularity of the other, with which these different
changes very well agree:

The



a3

The functions of every organ of the animal life are
immediately connected with the resemblance of the
organ to its fellow on the opposite side if double, or if
single to its similarity of conformation in its two
halves : from hence the influence of organic changes
upon the derangement of the functions may be well
conceived.

But this assertion will become more sensible, when
I shall have pointed out the relations which exist be=
tween the symmetry and the irregularity of the organs;
and the harmony and ‘the discordance of their
functions,

CHAPTER tur THIRD.

GENERAL DIFFERENCE oF THE Two LivEs wWiTi
REGARD TO THE MODE OF ACTION OF
THEIR RESPECTIVE ORGANS.

HARMONY is to the functions of the organs, what
symmetry is to their conformation ; it supposes a pers
fect equality of force and action, between their similar
parts, just as symmetry indicates an exact analogy of
external form, and internal structure : indeed it is a
necessary consequence of symmetry, for two parts
essentially alike in structure, cannot much differ in
their manner of action. Hence we should be naturally
led to the following conclusinn, namely, that harmony
is the character of the animal, discordance that of the
organic functions. But on these points we must be
more particular,
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But sometimes the impression which is made upon
the pituitary membrane does really differ from that
which it ought to be, for producing perfect sensation,
Two dogs pursue the same game 3 the one never loses
scent, but makes the same turnings and windings with
the animal before him ; the other follows his game
also, but often stops and hesitates, endeavors to recover
the scent, proceeds and stops again: The first of these-
receives a lively impression of the scented emanation 3
the organs of the second are only confusedly affected.
Now it may be asked whether this cenfusion does
not arise from the unequal action of the two nostrils,
from the superior organization of the ene, and from
tae imperfection of the other *=the following obser-
vations appear to decide the question,

In the coryza, which affects but one of the nos=
trils, if the two be suffered to remain open, the sense
of smelling is confused ; but let the diseased nostril
be shut, and the smell shall immediately become dis-
tinct. A polypus in one of the nostrils debilitates the
action of she pitnitary membrane on the affected side,
the other remaining in its healthy state: hénce, as in
the preceding case, ensues a want of liarmony in the
two orzans, and the same confusion in the perception
ol odours. The greater number of the affections of
a single nostril have similar effects, which may be
all of them corrected by the same means. And
wherefore ¢ because in rendering one of the pituitary
membranes inactive, we put a stop to the discordance
which is occasioned by the deficiency of action hn the
other. From the above facts (since any accidental
cause, which destroys the harmony of action in these
organs, is capable of rendering the perception of
odours inexact) we may conclude, that when the per-
ception is naturally inaccurate, there fs a natural dis-

3 similarity
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be prolonged. If both hemispheres of the brain » how.
ever, be affected equally, the Judgment though weaker,
will be more exact. Perbaps it is thus, that we should
explain those observations so frequently repeated, of
an accidental stroke upon oneside of the head having
restored the intellectual functions, which had long re-
mained dormant in consequence of a blow received
upon the other side.

Inow conceive mysclf to have proved, that with in.
equality of action in the hemispheres, there must be
confusion of intellect. [ have also pointed out some
states of disease, in which such confusion is evidently
the effect of inequality of action so occasioned ; here
we sce the effect and its cause ; but may we not from
analogy, infer a similar cause where we sce a like effect ?
when the judgment is habitually incorrect, and all the
ideaswanting in precision, may we not be induced to
believe, that there does exist a defect of harmony in
the action of the two hemispheres of the brain?> We
see inaccurately if nature have not given to both eyes
an equal power ; we perceive and Jjudge inaccurately
i like manner, i’ the two sides of the brain are natu-
rally dissimilar. The most correct mind, and the
soundest judgment, pre-suppose in the hemispheres a
perfeet harmony of action ; and what a multiplicity of
shades do we not behold in the operations of the un-
derstanding ? it is probable that they all of them cor-
vespond to so many varieties in the proportions of
power in the hemispheres. Could we squint with the
brain as we do with the eyes—that is to say, could we
receive impressions on one hemisphere only, and form
from thence ouar determinations, we might then com-
mand at will, a precision in our intellectual operations ;
put sucha power does not exist,

Ll
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To the functions of the brain suceeed those of Jo-
comotion and the voice. The first of these would ap-
pear almost to form an”exception to the general law.
In considering the two vertical halves of the body, we
shall perceive that the one is constantly more powerful
than the other with respect to the strength and number
of itsmovements. The right half is that, which from
custom, is most made use of.

To comprehend the reason of this difference; we must
make a difference between strength and agility ;
_strength depends upon the perfection of the organiza-
tion,on the energy of the nutritive process, on the
plentitude of life in the muscular fibre ; agility, on the
contrary, is the result of habit and frequent exercise.

At present we shall observe, that this disparity of
action in the locomotive organs, does not cousist in
the difference of their actual strength, but in that of
the agility, with which these motions are executed,—
All is equal in the sige, in the number of fibres, and
nerves both of the one and the other of the superior,
or inferior extremeties ; the difference of their vaseylar
systems is scarcely any thine. Trom hence it
follows that the discordance does not exist in
nature, but that it is the effect of our social .hahit;_'.
which by multiplying our movements on one side of
the body, increase their address without much adding
to their power.  Such in fact are the wants of society,
as to call forth a certain number of general movements,
which must be performed by all in the same direction,
in order to be understood. It is generally agreed, that
this direction shall be from left to right. The letters,
which form the writing of most nations, are in this
way directed ; such circumstance oceasions the neces-
sity of our using the right hand to form them in pre-
ference to the left, the former being as much better
| | adapted
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The muscles also after havin g been strongly contracted 7
before they can contract anew, must remain for
awhile in a state of relaxation. H ence inlocomotion,
and the exertion of the voice, there must be inter-
issions.

Such theh is the character peculiar to the organs of
the animal life. They cease to act because they have
acted. They become fatigued, their exhausted powers
must be renewed.

This intermission is sometimes general, sometimes
partial.  When a single organ, for 4 long time, has
been exercised; the others remaining inactive, it res
laxes and sleeps; the others coutinuing to watch.—
Hence, without doubt, proceeds the reason, why there
is no immediate dependence dmong the functions of
this order on each other. The senses being shut up
against sensation, the brain may still subsist iu action,
may remember, imagine, or reflect. In such case the
power of locomotion and the voice also, miay eq ually
well be exercised, and these in Jike manner may re-
main unexercised, and the activity of the senses be in
no-wise impaired.

Thus the animal 4t will may fatigue any onie of the
parts of this life, and on this very account, such parts
must all of them possess a capability of being re-
laxed, a power of repairing their forces in an isolated
manner. Thisis the partial sleep of the organs.

8 III.—Jppf&atfan of the law of intermission of
action to the theory of sleep.
Genetal sleep is the sleep of all the parts. It fol
lows from that law; which with respect to the fune-

tions of the animal life; enchains intermission with
periods
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sion of the whole of the animal life, [ts application,
- however, to the different external fu nctions, varies
without end. '

These ideas on sleep are different, no doubt, from
that narrow system, where its cause exclusively placed
in the brain, in the heart, in the large vessels, or in
the stomach, presents an isolated and frequently an
illusory phenomenon, as the base of one of the great
modifications of life.

And what is the reason why light and darkness in
the nataral order of things, coincide so regularly with
the activity or intermission of the external functions?
The reason is this, that during the day a thousand
means ot excitement perpetually surround the animal,
a thousand causes exhaust the powers of his sensitive
- and locomotive organs, fatigue them, and prepare them
for a state of relaxation, which at night is favoured by
the absence of every kind of stimulus. Thus, in the
actual state of suciety, where this order is in part in-
verted, we assemble about us at evening, a variety of
excitants, which prolong eur waking moments, and put
off until towards the first hours of daylight, the inter-
mission of our animal life, an intermission, which we.
favor besides by removing from the place of our repose.
whatever might produce sensation, -

We may for a certain time, Bjr multiplying the
causes of excitement about them, withdraw the organs
of the anisal life from this law of intermission, whicli
should naturally cause them to sleep; but at last they
must undergo its influence, and nothing can any
longer suspend it.  Exhausted by watching, the soldier
slumbers at the cannon’s side, the slave under the whip,
the criminal in the midst of torture. |

We must carefull y make a distinetion, however, be-
“Ween the natural sleep, which is the effect of lassis

eg tude,
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their activity, appear to assume a variety of characters :
to estimate the influence of habit, it is necessary to
consider two things in the effect of all sensation, the
sentiment, or immediate feeling, which we have of ex-
ternal objects, and the judgment which is the result of
One or more comparisons made with respect to them.
An air, for instance, strikes the ear ; the first impres-
sion made upon the organ is, we know not why, agree-
able or painful, This is sentiment—at present let us
suppose the air to be continued. We may now endea-
vour to appreciate the different sounds of which it is
composed, and to distinguish their accords. In this
we exercise the judgment. Now, on these two things,
the action of habit is inverse. It enfeebles our senti-
ment of things, it improves our judgment of them;
the more we regard an object, the less are we sensible
of its agreeable or painful qualities, the better, at the
same time, may we judge of its attributes,

§ IL—Habit blunts the sentiment.

Let us dwell a little on the foregoing proposition ;
we have said that it is the property of habit to enfeeble
our sentiments of things, to bring us into a state of
indifference, the middle term betwixt pain and plea-
sure. But before we set about to prove an assertion so
remarkable, it will be well to fix the sense of it with
some precision.  Pain and pleasure ave absolute and
relative. The instrument which tears us in pieces is a |
cause of absolute pain, Sexual connexion isa pleasure
of the same nature, Again, the view of a beautiful
country delights us, but here the en joyment is relative
to the actual state of the mind only ; its charms have
Ioﬁg since been indifferent to the inhabitant of the
spot. A bougie when for the first time passed into the

e3 Wechara
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he same way are the result of our successive percep-
tions of the dry or humid, the soft, or the hard qua-
lities of bodies, and in general the same may be said of
all our relative sensations, of what kind seever.

With respect to pleasure, we shall repeat what we
have said of pain. The perfumer and the cook are by
* no means sensible in their several professions of those

pungent enjoyments of which they are dispensers, In
them the habit of perceiving has blunted the sentiment.,
The same is the case with all agrecable sensations what-
ever.  Delightful objects, delicious music are pro-
ductive of a pleasure, the vivacity of which is soon de-
creased, for harmony and beauty for this sole reason,
that for a long time they continue to solicit our at-
tention, are successively the sources of pleasure, of in-
difierence, of sutiety, nay even of disgust and aversion.
This remark bas been felt by all; Pbilosophers and

Poets haveall of them turned it to their account.
From whence arises this facility, which our sensa-
tions have of undergoing so many different, so many
contrary modifications ? To conceive it, let us first
remark that the centre of these revolutions of pleasure,
of pain,and of indifference, is by no means scated in
the organs, which receive or transmit the sensation,
but in the soul. The affeetions of the eye, of the
tongue, and the ear, are at all times the same from the
same objects, but to these affections at different times,
we attach a variety of sentinients. In the second place
we shall observe, that the action of the mind in each
several sentiment of pain or pleasure, which has been
the effeet of a sensation, consists in a com parison be-
tween this sensation, and that by which it has been
preceded, a comparison, which is not the result of re-
flection, but the involuntary effect of the first im pres-
-gion of the objeet Now, the greater the difference
between
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between the actual and the pastimpression, the livelier
will be the sentiment. The sensations which affect us
the most, are those which we never before have ex-
perienced. -

The consequence is, that in proportion as the same
sensations are repeated, the less impression do they
make upon us, because the comparison between the
present and the past becomes less sensible.  Pain then
and pleasure naturally tend to their own annihilation,
The art of prolonging our enjoyments, consists in
varying their causes. Indeed were I to regard the laws
of our material organization only, T might almost say,
that constancy is but one of the happy dreams of the
poet, and that the sex to which we at present bend,
would passess but a very weak hold upon our atten-
tions were their charms too uniform; [ might almost
assert that were every female cast in the same mould,
such mould would ve the tomb of love. But here
let us forbear to insist upon the principles of physi-
ology, where they tend to the destruction of those of
morality. The one, and the other are equally solid,
though sometimes at variance. We shall on ly notice,
thatat times the former unhappily are our only guides.
Itis then, that Jove disappears,with the pleasure which
it has procured, and leaves us but disgust. It is then,
that' recollection too ofien carries us aside from our
duties in rendering uniform that which we feel and that
which we bave felt, for such appears to be the essence
of physical happiness, that past pleasure enfeebles the
attraction of that which we enjoy. 3

The consequences are clear. Physical pleasure is
nothing but a comparative sentiment; it ceases to
exist when uniformity supervenes between the actual
and past impression. By means of this uniformity
habit must bring down pleasure to indifference : Such

is
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is the secret of the very great influence which it ex-
€Icises over our enjoyments.

Such also is its mode of action on our pains. Time
flies, it is said, and carries away sorrow; time is the
true remedy of grief; and wherefore? The reason is,
that the more sensations it accumulates upon that
which has been painful, the more does it enfeeble the
sentiment of comparison between what we are, and
what we were. At last this sentiment becomes extinct,
There are no eternal sorrows,

§ HL,—Habit improves the Judgment,

I have just now proved that the sentiment is enfeebled
by the effect of habit. It is as easy to demonstrate,
that habit improves and enlarges the judgment,

When, for the first time, the eye wanders over un
extensive country, or the ear is struck by a succession
of harmonious proportions; when the taste, or the
smell for the first time are affected by any very com.
pouund savour or scent, there arise from these sensa-
tions only confused and inexact ideas. We represent
to ourselves: the whole, its parts escape, us. But let
these sensations be repeated, and in proportion as they
are so, will the judgment become precise and rigo-
rous, and the knowledge of the object be perfected.

Let us forinstance observe the man, who a stranger
to theatrical amusement of every kind is introduced
to the Opera, He willhave but a very imperfect notion
of it. The dancing, the music, the scenery, the actors,
the splendor of the whole will be all confounded with-
in his mind in a sort of delightful chaos. But let him
be present at many representations, and whatever in
this charming whole belongs to the several arts, will
assume its separate place. Ile will have seized its

detail,
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Habit has never modified the circulation, or respiration
has never changed the mode of the processes of exha-
lation, absorption, or nutrition. A thousand causes
would every day endanger our very existence, were
these essential functions under the influence of habit,

The excretion of the urine and fecal matter may,
nevertheless, be suspended, accelerated, and return
according to laws determined by habit, The action of
the stomach with respect to hunger, and its contact
with certain aliments, appears also to be subordinate ta
habit; but here let us remark, that these different
phenomena hold, as it were, a middle place between
the two lives, are found on the limits of the one and
the other, and participate almost as much of the
animal as-the organic life. In fact, they all of them
take place on mucous membranes, a species of organ,
which being at all times in relation with bodies foreign
to our nature, is the seat of an inward tact, in every
way analogous to the outward tact of the skin. The
two must be mecessarily subject to the same laws——
Can we be astonished at the influence of habit on both
of them ?

We cannot, and let us remark also, that the greater
part of these phenomena, which begin as it were, and
terminate the organic life, are connected with motions
essentially voluntary, and in consequence, under the
dominion of the animal life.

I shall not here enlarge on the numerous modifica-
tions of power, taste, and desire, which have their
source in habit. I refer to the numerous works which
have considered its influence in a different point of
view from that which [ have indicated.

CHAPTER
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wemory, and the imagination are the principal bases;
on which are founded the operations of the mind , but
these very bases themselves repose upon the action of
the senses,

Let us suppose a man at his birth to be deprived of
all that exterior apparatus, which is destined to estab-
lish his cennexions with surrounding objects ; such
man will not altogether be the statue uf'Gaurlil}ac, be-
cause, as we shall see hereafter, other causes besides
the sensations, may accgisiuﬁ within him the motions
of the animal life ; but at least will he not Le able, a
stranger as he is to every thing surrounding him, to
form any judgment with respect to things. The intel-
lectual functions with him will be nullj volition,
which is the consequence of these functions, will not
have place, and consequently, that very extensive class
of motions which has its immediate seat in the brain,
and which itself is but an efiect of the impressions made
there, will in no-wise belong to him.

It is by means of the animal life that man is so great
so superior to the beings, which surround him ; by
means of this that he possesses the sciences, the arts,
and every thing which places him at a distunce from .
the gross elements under which we represent brute
matter; by this that he approaches spirituality ;-for
mduslry and commerce, and whatever enlarges the
narrow circle within which the efforts of other animals
are confined, are exclusively under the dominion of
the animal life of man.

The actual state of society then is mothing but a
more regular developement, a more marked perfection
of the exercise of the different functions of this life:
for one of its greatest characters as I shall hereafter
prove, consists in its capability of being unfolded,

‘while, in the organic life, there does not exist a pait,
which
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which in the least degree may pass the limits which are
set to it by nature. We live organically in as perfect,
ip a» regular a way, when infants, as when men; but
what is the ammal life of the child compared with that
of the man of thirty years of age ?

We may conclude that the brain, the central organ
of the animal life, is the center of whatever relates to
the understanding. I might here proceed to speak of
its volume in man, and in animals, whose intelligence
appears to decrease in proportion as the facical angle is
diminished, and expatiate upon the different alterations
of which the cerebral cavity is the seat, as well as on
the disorders of the intellectual functions arising °
thence. But these things are all of them well enough
understood. FEet us pass to that order of phenomena,
which though as foreign as the preceding to the
ideas which we form of material appearances, are else-
where seated,

§ IL.—iVhatever relates to the passions belongs te

the organic life.
o |

My present object is not to consider the passions
metaphysically. It little matters, whether they be all
of them the modifications of a single passion, or de-
pendent each of them upon a separate principle. We
shall only remark, that many physicians in discussing
their influence on the organic phenomena, have not
suﬁiuie‘mly distinguished them from the sensations;
the latter are the occasion of the passions, but differ
from them widely.

Itis true that anger, joy, and sorrow, would not af-
fect us, were we fot to find their causes in our con-
nexions with external objects. It is true also, that the
senses are the agents of these relations, that they com-

municate
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municate the causes of the passions, but in this they
act as simple conductors only, and have nothing in
common with the affections, which they produce ; for
sensation of every kind has its centre in the brain,
sensation of every kind supposing impression and per-
ception. If the action of the brain be suspended,
sensation ceases ; an the contrary, the brain is never
affected by the passions ; their seat is in the organs of
the internal life.

Ltis undoubtedly surprising that tire passions, essen-
tially as they eater into our relations with the bein s
which are placed about us, that modifying as they do
as every moment these relations, that animating, en-
larging, and exalting the phenomena of the animal life,
which without them would be nothing but a cold series
of intellectual movements; it is astonishing, I say,
that the passions should neither have their end ; nor be-
gianing in the organs of this life, but on the contrary,
that the parts which serve for the internal functions,
should be constantly affecte by them, and even occa-
ston them according to the state in which they are
found.  Such notwithstandin g is the result of the
strictest observation.

Ishall first observe, that the effect of every kind of
passion is at all times to produce some change in the
organic life. Angeraceelerates the circulation of the
blood, itmultiplies the efforts of the heart. The pas-
sion of joy has not indeed so marked an influence
upon the circulation, but alters it notwi thstanding,
and carries it lightly towards the skin. Terror acts
wnversely ; this passion being characterized by a feeble-
ness in the vascular system. a feebleness, which in hin-
dering the blood from arriving at the capillary vessels.
occasions the paleness which at such time js S0 parti-
cularly remarked, The effects of sadness and sorrow

are nearly analagons.
b e
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who lives in peace of mind, and the difference of the
process of nutrition in the one and in the other will
easily be seen.

Let us, for a moment, appmmmate the times, when
the terrible passions of sorrow, of fear and revenge
seemed to brood over our country, and those, when
safety and abundance continually supplied us with the
gayer ones so natural to us; we may then recal what
at the two periods were the outward appearances of
our countrymen, and appreciate the influence of the
passions on the process of nutrition. The very expres-
sions which are continually in our mouths that such a
one is dried up with envy, preyed upon by remorse,
consumed and wasted away with sorrow, do not even
these announce how much the nutritive functions are
modified by the passions?

I know not for what reason the powers of abserption
and exhalation should not be subject to the same in-
fluence, though they appear to be less so; may not
gropsies, and all infiltrations of the cellular membrane,
the peculiar vices of these two functions, depend on
mental affection 7.

In the midst of these dlEtllIbﬂ.llCEﬁ, of these partial
or geneml revolutions, which are produced by the
passions in the organic phenomena, let us consider the
actions of the animal life; they constantly remain
unaltered, or if they do experience any derangement,
such derangement has ever its source in the internal
functions.

From so many considerations we may conclude that
it is upon the organic and not upen the animal life
that the passions exercise theirinfluence. Accordingly,
whatever serves to paint them must relate to the
former. Of this assertion, our gestures which are the
mute expressions both of the sentiment and under-

standing
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standing are a remarkable proof. Thus if we indicais
any operation of the memory, imagination or judge-
ment, the hand is carried to the head; do we wish to
express either love or hatred, or joy or serrow, it is to
the seat of the heart, the stomach or intestines, that it
is then directed.

The actor, who should mistake in this respect, who
in speaking of sorrow should refer his gestures to his
head, or carry them to his heart, for purpose of
announcing an effort of genius, would be ridiculed for
a reason which we should better feel then comprehend.

The very language of the vulgar, at a time when the
learned referred to the brain, as the seat of the soul,
affections of all kinds, distinguished the respective
attributes of the two lives. We have always said a
strong head, a head well organized to denote perfec-
tion of mind; a goed heart, a sensible heart to indicate
proper feeling, The expressions of fury circulating in
the veins, and stirring up the bile; of joy making the
heartleap, of jealousy distilling its passions into the
heart, are by no means poetical expressions, but the
enunciation of that which actually takes place in nature.
In this way do all these expressions, the language ot
the internal functions enter into our poetry, which in
consequence is the language of the passions or the
organic life, as ordinary speech, is that of the under-
standing or the animal life, Declamation holds a
middle place between the two, and animates the cold
tongue of the brain by the expressive language of the
mward organs,

I shall even venture to assert that anger and love
inoculate, if I may so expr.ss myself, into the humours,
into the saliva particularly, a radical vice, which ren-
ders dangerous the bite of animals at such times . for
these passions do_really distil into the fluids a poison,

f2 as



68

as we indicate the fact by our common expressions.
The violent passions of the nurse have frequently given
her milk a pernicious quality, from whence disease has
followed to the child; and in the same way shall we
explain (from the modifications namely, which the
blood of the mother receives under strong emotion)
the manner, in which these emotions operate on the
nutrition, the conformation, and even on the life of the
foetus. And not only do the passions essentially in-
fluence the organic functions, in affecting their res-
pective viscera, but the state of these viscera, their
]Emans, the variation of their forces concur in a decided
way to the production of the passions themselves.
Their relations with age and temperament, establish
incontestably this fact.

Who does not know for instance, that the individual
of the sanguine temperament, whose expansion of
lung is great, whose circulatory system is large and
strong ; who does not know that such a man is pos-
sessed of a disposition to anger and violenee ? that when
the bilious system prevails, the passions of envy and
hatred are more particularly developed? that when the
Iymphatic system is pronounced, are pronounced also
the inactivity and dnliness of the individual ?

In general that whieh characterises any particulax
temperament, consists in a currespﬂn&ent modification
on one hand of the passions, and on the other of the
state of the organic viscera. The animal life is almost
always a stranger to the attributes of the tempera-
ments, | -

The same may be said of age; the weakness of the
organization of the child coincides with his timidity.
The developement of the pulmonary land vascular
system, with the courage and temerity of the youth ;
that of the liver, and the gastric system with the envy
ambition, and intrigue of manhood. In
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In considering the passions as affected by climate
and season, the 'sa.me_ relations are observed between
them and the organic functions; but physicians have
sufficiently noticed these analogies, and it would be
useless to repeat them.

At present, if from man in a state of health, we look
to man in a state of disease, we shall see that the
lesions of the liver, of the stomach, of the spleen, the
intestines and heart produce a variety of alterations in
our affections, which all of them cease together with
their causes.

The ancients, better than our modern mechd_l_ncmns,
then were acquainted with the laws of the econom ¥y
in supposing that our bad affections were evacuated
by purgatives, together with the noxious humours of
the body. By disembarrassing the prime via they
got rid of these affections. JIn fact how dark a tint
does the fulness of the gastric viscera cast upon the
countenance ! the errors of the first physicians on the
subject of the atrabilis, were a proof of the precision of
their observations on the connexion of these organs
with the state of the mind.

In this way every thing tends to prove, that the
organic life, is the term, in which the passions end,
and the centre from whence they originate. But we
shall be asked perhaps, why vegetables, which live
organically, do.not offer any vestige of them? the
reason seems to be, that besides their want of the
natural excitants of the passions, namely the external
apparatus of the senses, they are wanting also in those
tnternal organs, which concur most especially to their
production, such as the digestive system, that of the
general cireulation, und that of ‘the great secretions,

which are remarked in animals. ;
f.3 Such
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Such are the reasons also why the passions are so
obscure in the Zoophytes, in worms, &c. and why
in proportion as the organic life becomes more simple
in the series of animals, and loses its important viscera,
the passions are less observable,

SIIL—The passions modify the actions of the animal life
though seated in the organic life.

Although the passions are the especial attributes of
the organic life, they nevertheless exert an influence
over the animal life, which it is necessary to examine.
The muscles of volition are frequently brought into
play, and their actions sometimes exalted, sometimes
lowered by them ; the strength for instance of the man
in anger is doubled, and tripled ; is exercised wilh
an energy, of which he is not himself the master. The
source of this augmented power is manifestly in the
heart.

This organ, as I shall prove hereafter, is the natural
excitant of the brain, by means of the blood, which it
sends thither. The energy of the cerebral action js
in proportion to the energy of the stimulus applied to
it, and we have seen that the effect of anger is to im-
Press a great vivacity upon the circulation: hepce, a
larger quantity of blood than usual is thrown upon the
brain in a given time, The consequence is an effect
analogous to that which happens in the paroxysm of
ardent fever, or the immoderate use of wine.

It is then, that the brain being excited strongly, ex-
cites as strongly the muscles which are submitted to
its influence ; accordingly their motions must be invo-
luntary, for the will is a stranger to those spasms,
which are determined by a cause which irritates the
medullary organ, Such cause may be a splinter of

bone,
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bone, blood, pus, the handle of a scalpel as in our ex-
periments ; in short of various kinds.

The analogy is exact, the blood being transmitted to
the brain in greater quantity than usual, produces upon
it the effect of the different excitants above-mentioned.
In these different motions then, the brain is passive;
it engenders indeed at all times the necessary irradia-
tions for producing such motions, but these irradia-
tions in the present instance are not the effect of
the will.

It may be observed also, that under the influence of
anger, a constant relation exists between the contrac-
tions of the heart and the locomotive organs; they
both increase at the same time, and at the same time
resume their equilibrium. In every other case on the
contrary there is no appearance of this relation ; the
action of the heart is uniformly the same, whatever the
affection of the muscular system. In convulsion and
palsy, the circulation is neither impeded or accelerated.

In the passion of anger, in fact, we see the very mode
of the influence, which the organic life exercises over
the animal life. In the passion of fear also, where on
the one hand the enfeebled heart directs a less quantity
of blood, and consequently a smaller cause of excite-
ment to the brain, and where on the other hand a
debility may be observed in the external muscles, we
may perceive the connexion of cause and effect.
This passion offers in the first degree the phenomenon,
which in the last degree is shewn by those lively
emotions, which suspending altogether the efforts of
the heart, occasion a sudden cessation of the animal
life and syncope.

But in what way shall we account for those modifi-
cations of the motions of the animal life, which are the

effect of the passions? In what way shall we explain
the
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internal organ by the passions, and secondly a motion
produced in consequence of such affection in muscles,

on which this organ in the common series of the
~ phenomena of the two lives has no kind of influence.
This is surely a sympathy, for between it, and those
with which convulsion, or spasm of the face present us,
when occasioned by any lesion of the phrenic center, or
the stomach, the difference is only in the cause, which
aflects the internal organ.

Any irritation of the uvula, or the pharynx con-
vulsively agitates the diaphragm. The two frequently
repeated use of fermented liquors occasions a general
tremh]inf; of the body. But that which happens in
one mode of gastric affection, may happen in another.
‘What matters it, whether the stomach or liver be
irritated by passion or by some material cause ? It is
from the affection, and not from the cause of the
affection that results the sympathy.

Such in general is the manner in which the passions
withdraw from the empire of the will, those motions
which by nature are voluntary. Such is the manner in
which they appropriate to tliemselves, if 1 may so
express myself, the plenomena of the animal life,
though they possess their seat essentially in the organic
life. - > 5

Wlen very strong, the very lively affection of the
internal organs produces so impetuously the sympa-
thetic motions of the muscles, that the action of the
brain is absolutely null upon them; but the first im-
pression past, the ordinary mode of locomotion re-
turns.

A man is informed by letter and in presence of com-
pany, of a piece of news, which it is his interest to
conceal. All on a sudden his brows become contracted,
he grows pale, and his features are moulded accordin x

to
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to the nature of the passion, which has been excited.
These are sympathetic phenomena produced by the
abdominal viscera which have been affected by the
passions, and which in consequence belong to the
organic life.  Butin a short time the man js capable of
putting a constraint upon himself, his countenance
elears up, his colour returns. Meanwhile the interior
sentiment continues to subsist however, but the volune
tary have overpowered the sympathetic motions, the
action of the brain has surmounted that of the stomach
or the liver; the animal life of the man has resumed
its empive.

In almost all the passions the movements of the
animal life are mingled with those of the organic life,
or succeed to them; in almost all the passions, the
muscular action is in*part directed by the bratn, in part
by the organic viscera. The two centers alternatel y over-
powered the one by the other, or remaining in a state
ol equilibriun, eonstitute by the modifications of their
wfluence, those numerous varieties which are seen in
our méntal affections.

And not only on the brain, but on all the other parts
of the bory also do the viscera affected by the passions
exercise their sympathetic influence. Fear affects the
stomach in the first place, as is proved by the sense of
straitness felt there at such time. But when thus
affected, the organ re-acts upon the skin, with which
it hias 50 strict a connexion, and the skin im mediately
becomes the seat of the cold and sudden sweat, which
s then so often felt. This sweat is still however of the

‘sume nature with that which is occasioned by tea, or
warm liquids.  Thus a glass of cold water, or a current
of cold air, will suppress this excretion by means of
the relation, which exists between the skin, and the
mucons surfaces of the stomach or bronchim, We

must
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must carefully distinguish between sympathic sweating,
and that, of which the cause is directly made upon
the skin. '

Hence though the brain be not the only term of the
re-action of the internal viscera which ave affected by
the passions, it is nevertheless the principal one, and
in this respect may always be considerad as a focus at
all times in opposition to that which is centered in the
internal organs.

§ IV.—Of the epigastric centre.~It does not exist in the
sense, which Authors have pretended,

Authors have never been at variance with respect
to the cerebral focus. The voluntary motions have
ever been regarded as an effect of its irradiations.
They do not equally agree upon the subject of the
epigastric focus; some of them place it in the dia-
phragm, others in the pylorus, others in the plexus of
the great sympathetic nerve.

But on this point, they appear to me to be all of
them in the wrong. They assimilate or rather identify
the second with the first focus— they think, that the
passions, as well as the sensations have their seat in an
invariable center. That, which has led them tc this
opinion has been the sentiment of oppression, which is
felt at the cardia under all painful affection.

But it 1s to be remarked, that in the internal organs,
the sentiment produced by the affection of a part is
always an unfaithful index of the seat and extent of
such affection. For example, hunger must un-
doubtedly affect the whole of the stomach, but the
sensation of hunger is transmitted to us only by the
cardia. A large inflamed surface in the pleura for the
most part gives rise to a pain, which is felt only in a

point,
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in determining the facial angle, Cam per has thrown
much light upon the proportion of intelligence enjoyed
by the several classes of animals. It appears that_not
only the functions of the brain, but that all those of
the animal life which are centered there, have this angle
for the measure of their perfection.

It would be a very pleasing thing could we indicate
in the same way a measure, which assumed from the
organs of the internal life, might fix the rank of each
species with regard to the passions. The dog is much
more susceptible than other animals of the sentiments
of gratitude, of joy, of sorrow, of hatred, and of friend-
ship ; has he any thing more perfectin his organic life ?
the monkey astonishes us by his industry, his dispo-
sition to imitate, and by his intelligence ; his animal
life is certainly superior to that of every other species.
Other animals, such as the - elephant, interest us by
their attachment, their affection, their passions; they
delight us also with their address, and the extent of
their intelligence. With them the cerebral center and
the organic viscera are perfect alike.

A rapid glance over the series of animals will shew
us also, that in some of them . the phenomena, whigh
arise from sensation predominate over those which
have their origin in the passions; in others we shall see
the latter superior in power to the former, and in others
again, a balance established between the two. These
circumstances, which we remark in the long ehain of
animated beings, we may remark in the human species
alone. In one man the passions are the gieat princi-
ple of motion ; the influence of his animal life is con-
tinually surpassed by that of his organic life, and
incessantly induces him to act in a way to which the
willis almost a stranger, and which often entails upon
him the bitterest regret, when his animal life resumes

its
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its empire. In another man, the animal life is the
stronger of the two. In such case, the understanding
seems 1o be augmented at the expence of the passions,
the latter remaining in that silence, to which the orga-
nization of the individual bas condemned them.

That man enjoys the happiest constitution in whom

the two lives are balanced, in whom the cerebral and
epigastric centers exercise the one upon the other an
equal action, whose intellect is warmed, exalted, and
animated by the passions, but whose judgment makes
him at all times master of their influence.
- 1tis thisinfluence of the passions over the actions of the
animal life,which composes whatis named the character.
Character as well as Temperament depends upon the
organic life; possesses ‘all its attributes, and is a
stranger to the will in all its emanations; for our
exterior actions form a picture of which the ground
and design do indeed belong to the animal life, but
upon which the organic life exte®ids the shading and
colouring of the passions. The character of the indivi-
dual is constituted by such shades and colours.

"The alternate predominance of the two lives has
been remarked by almost all philosophers. Plato,
Marcus Aurelius, Bacon, St. Augustine, St. Paul,
Leibnitz, Van Helmont, Buffon and many others, have
recognized in man two prineiples, by one of which we
become the masters of all our moral actions, by the
other the contrary. We have nothing to do with the
nature of these principles. - Our business is with their
phenomena; we shall analyze the relations by whick
they are united

CHAPTER
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judicious mind. To seek the connection of first
causes with their general effects is to walk blindfold in
a road from whence a thousand paths diverge.

Of what importance besides to usare these causes?
Is it necessary to know the nature of light, of oxygen
and caloric to study their phenomena? Without the
knowledge of the principle of life, cannot we analyse
its properties? In the study of animals let us proceed
as modern metaphysicians have done in that of the
understanding. Let us suppose causes, and attach
ourselves to their general results.

§ L—Difference between vilal power and physical law.

In considering the powers of life, we shall perceive
in the first place a remarkable difference between them
aud the laws of physics. The first incessantly vary in
their intensity, in their energy, in their developement,
are continually passing from the last degree of pros-
tration, to the highest pitch of exaltation, and assume
under the influence of the most trifling caunses a thou-
sand modifications ; for the animal is influenced by
every thing which surrounds him; he wakes, he sleeps,
reposes or exercises himself, digests, or is hungry, is
subject to his own passions, and to the action of foreign
bodies. On the contrary the physical laws are invari-
able, the same at all times, and the source of a series
of phenomena at all times similar, Attraction is a
physical power ; it is always in proportion to the mass
of brute matter in which it is observed ; sensibility is
a vital power, but in the same mass of matter, in the
same organic part its quantity is perpetually changing.

The invariability of the laws which preside over the
phenomena of physics, enables us to apply the for-

mul® of ¢alculation to all the sciences, which have
them
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them for their object. Applied to the actions of the
living body, the mathematics can never give us for-
mule. The return of a comet, the resistance of a fluid
in traversing an inert canal, the rapidity of a projec-
tile may be calcnlated ; but to calculate with Borelli
the force of 4 muscle, with Keil the velocity of the
blood, with Jurine and Lavoisier the quantity of air,
which entersinto the lungs, is to build upon a quick
sand, an edifice solid of itself, but necessarily decreed
to fall for want of a foundation,

This instability of the vital powers, this disposition,
which they continually have to change, impress upon
all the physiclogical plictiomena & character of irregula-
rity which particularly distinguishes thein from those of
physies.  The litter for ever the same, are well known
when once they have been analyzed ; but who can say
that he knows the former, because he has analyzed
them under the same circumstances, a multitude of
times. The urine indeed, the saliva, or the bile indif-
teremly taken from such or sucli a subject, may be
analyzed, and hence fresults our animal chemistry ; but
such a cheristry is the dead anatomy of the fluids,
not a physiological chemistry. The physiology of the
fluids should be composed of the innumerable varja-
tions which they experience according to the different
states of their respective organs.

The urine after taking food is not the fluid, which it
is after sleeping ; it contains in winter, principles which
are foreign to it, during summer, when the principal
excretions are made by the skin. The simple passage
from heat to cold, in suppressing sweat, and the pulmo-
vary exhalation, will change its composition. The
same is true of the other fluids ; the state of the vital
powers in the organs, which are the sources of them,
changes at tverymonent ; and therefore, the secreted

g substances,
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which entirely depend upon the mode of action in the
or'gans,'must, be as various.

. Who will venture to assert, that he knosws the nature
of a fluid of the living economy if he has not analyzed
itin the infant, in the adult, and the aged, in the male
and in the female, at every season, during the caln of
the mind, and the storm of the passions, which so ma-
nifestly influence its nature 7 To know such fluid per-
fectly, will it not be requsite also to examine the diffe-
rent alterations of which it is succeptible in conse-
quence of disease 7

The instability of the vital powers, is the quicksand
on which have sunk the calculations of all the Physi-
cians of the last hundred years. The habitual varia-
tions of the living fluids, dependent on this instability,
one would think should be no less an obstacle to the
analyses of the chemical physicians of the present
age. .

From this reasoning it is easy to perceive, that the
science of organized bodies should be treated in-a very
different manner from that of inorganic bodies. To the
former a different language almost is requisite ; forthe
greater number of the words, which we transfer from
the physical sciences, into those of the animal or
vegetable economy, incessantly recall ideas, which are
by no means consistent with their phenomena.

Had physiology been cultivated by men before phy-
sics, I am persuaded that many applications of the
former would have been made to the latter; rivers
would have been seen te flow from the tonie action of
their banks, crystals to unite from the excitement,
which they exercise upon their reciprocal sensibilities,
and planets to move because they mutually irritat
each other at vast distances. All this would appear

unreasonable to us, who thi ok of gravitation only in
' the
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the cousideration of these phenomena; and why
should we not in fact be as ridiculous when we arrive
with this same gravitation, with our affinities and che-
mical compositions, and with a language established
upon their fundamental data begin to treat of a science,
with which they have nothing whatsoever to do. Phy-
siology would have made a much grealer progress, if
all those who studied it, had set aside the notions which
are borrowed from the accessary sciences, as they are
termed. But these sciences are not accessary ; they
are wholly strangers to physiology, and should be
bahished from it wholly.

Physics and chemistry are related to each other in
many points, because the same laws in a variety of in-
stances preside over the phenomena of both of them ;
but an immense interval divides them from the science
of organic bodies; because a very great difference ex-
1sts between the laws which are proper to them, and
those of life. To say that physiology is made up of
the physics of animals, is to give a very inaccurate idea
of it; as well might we say that astronomy is the

physiology of the stars.
~ Butthe present digression has already been much too
long. We shall now consider the vital powers with re-

spect to the two lives of the animal.
f

§ IL—Difference between the vital properties and
those of texture,

In examining the properties of every living organ,
we may distinguish them into two two kinds. Those
of one kind are dependent immediately upon life, begin
and finish with it, or rather form its principle and its
essence, Those of the other are connected with it only

: indirectly,
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indirectly, and appear rather to depend upon the orga-
‘nization and texture of the parts of the body.

* The faculties of perceiving and spontaneously con-
‘tracting ave vital properties : extensibility, and the fa-
culty of contraction upon the cessation of the extend-
ing power, are properties of texture; the latter it is
‘true, are possessed of a greater energy when existing in
the living fibre, but they remain with the organ when
life has ceased; the decomposition of the organs, is

the term of their existence. 1 shall first examine the
vital properties.

& IIL.—OFf the two kinds of sensibility ; of the animal
and organic sensibilities.

It is easy to perceive, that the vital properties can
be only those of perception and motion, but in the
two lives they possess a very diflerent character. In
the organiclifé,sensibility is the faculty of receiving an
Impression ; in the animal life, it is the faculty of re-
ceivingan impression plus that of referring such impre:-
sion to a common center. The stomach is sensible to
the presence of aliments, the heart to the stimulus of
the blood, the excreting tube to the contact of the
fluid, which is peculiar to it; but the term of this sen-
bility is in the organ itself. In the same way do the
eyes, the membranes of the nose and the mouth, the
skin, and all the mucous surfaces, at their origin, re-
ceive an impression from the bodies which are in con-
tact with them, but they afterwards transmiit such im-
pression to the brain,which is the general center of the
sensibility of these organs.

- There is an animal sensibility then, and an organie

“sensibility. Upon the one depend the phenomena of di-

“gestion; circulation, secretion, exhalation, absorption,
: and
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and nutrition. It is common to the plant, and the
apimal : the Zoophyte enjoys it as perfectly as the
most perfectly organized quadruped, On the othep
depend sensation and perception, as well as the pain
and pleasure which modify them. The perfection of.

animals, if I may so speak, is in proportion to the

quantity of this sensibility, which has been bestowed
upon them. This species of sensibility is not the attii-
bute of vegetable life. b

The differgnce of these two kinds of sensitive power
is particularly well marked in the manuner of their ter-
mination, in the case of violent and sudden death. In
such case, the animal sensibility is at once extinguished ;
there can no longer be found any trace of it at the
moment which succeeds to strong cdnc_ussiqn of the
brain, to great heemorrhage or asphyxia: but the
organic seasibility survives such accidents more or less..
The lymphaties continue to absorb, the muscle is still
sensiblejto stimuli, the nails and the hair.cuﬂtinue to be

nourished, and in consequence are sensible of the Auids

which they imbibe, It is often a considerable time
before all traces of this sensibility are effaced ; the
annihilation of the other is instantanreous.

Though at the first glance, the two senéihiiitigé 'prc-
sent us so remarkable a difference, their nature never-
theless appears to be essentiall y thé same. The one
perhaps is only the maximum of the other, is the same
force, but according to its intensity is shewn under
different characters. I_Of-this the following observations
are proofs, | |

There are different parts in the economy, where these.
faculties are concatenated, and succeed each other in-
sensibly,  The origin of all the mucous membranes is
an example of such parts. We have the sensation of

the passage of aliments in  the mouth, _:mﬂ the back,
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part of it ; this sensation becomes weaker at the be
ginning of the @sophagus, decreases still towards its
middle, and disappears at its end, as well as in the
stomach, where the organic sensibility only remains.
The same phenomenon may be observed in the ure-
thra,&c. In the neighbourhood of the skin, the ani-
mal sensibility exists; it gradually diminishes, how-
ever, and becomes organic in the interior of the
system.

Divers excitants applied to the same organ may al-
ternately produce the one, and the other mode of sen-
sibility. When irritated by acids, by very concen-
trated alkalis, or by a cutting instrument, the ligaments
do not trausmit to the brain the very strong impression
which is made upon them, but if they be twisted, dis-
i:endgd or rent,a lively sensation of pain is the result.
I have established this fact upon a number of experi-
ments in my treatise on the membranes. The follow-
ing is another of the same kind, which I have since
observed. The parietes of the arteries as we know are
sensible to the blood by which they are traversed, but
at the same time are the term of this sentiment. If a
fluid, hawever, which is foreign to this system, be in-
Jected into it, the animal will 1mmed:ateiy discover by
his cries, that he is sensible of the presence of such
fluid. '

We have seen that it is a property of habit, to
weaken the sentiment, to transform into indifferent sen-
sations all these of pleasure, or of pain. Foreign
budles, ﬁ}r example, will make upon the mucous mem.
branes a pamful impression during the first da_}'s of
their application to it; they develnpe in such parts
the animal sensibility, but by little and little this sensi-
bilit ity decreases, and the organic alone subsists. In
this way the uretpra is sensible of the bougie as long as

it
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continues there, for during the whole of such time, the
action of the mucous glands of the passage is aug-
mented, from whence avises a species of catarrh, but
the individual for the first moments only had a painful
conciousness of the presence of the instrument,

We every day observe, that inflamation in exalting
the organic sensibility of a part, transforms the organic
into the animal sensibilit y: the cartilages thus, and the
serous membranes which in theip ordinary state have
only the obscure sentiment, which is necessary to their
nutrition, in an inflammatory state are possessed of an
animal sensibility, which is frequently stronger than
that of the organs to which it is natural. And why?
Because the essence of inflammation consists in ac-
cumulating the powers of the part, and this accumula-
tion suffices for changing the mode of the organic
sensibility, which differs from the animal sensibility in
quantity only,

From these considerations it is evident that the dis-
tinction above established with respect to sensibility
consists in the different modifications of which this
power is susceptible, and not in its nature, which is
every where the same. This faculty is common to all
the organs; they are all of them possessed of it; it
forms their true vital character; but more or ldss
abundantly distributed to each, it gives to each a dif-
ferent mode of existence., No two parts enjoy it in the
same proportion. In these varieties there is a degree
abeve whieh the brain is the term of it, beneath which
the organ alone is sensible of the impression,

If to render my ideas on this head I were to use a
vulgar expression, I should say that distribute_d in such
a dose to an organ sensibility is animal: in such
another dose organic. Now that, which varies the
dose of sensibility, is sometimes the order of nature,

(in
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(in which way the skin and the nerves are more sensi-
ble than the tendons; and cartilages;) at other times,
disease; thus in doubling the dose of sensibility to the
cartilages inflammation renders them equal in this
respect, and eyen superior to the former, and as =
thousand causes may at every moment exalt or dimi-
nish this power in any part of the body it may be
changing at every moment from the animal to the
arganic type. Hence proceeds the reason, why authors,
who have made it the ;objeét of their experiments, have
come to results so different; and why some of them
have observed the periosteum and dura mater to be
insensible, while otheys have put them down on the
contrary as endowed with an extreme sensibility.

§ IV. Of the relation which exists between the sensibility
of each organ, and furewn bodies.

Although the sensibility of each organ be subject to
continual variations, it is nevertheless distributed to
cach by nature in a determined quantity ; in a quan-
tity to which it ever returns after its alternatives of
augmentation or decrease. In this respect it resem-
bles the pendulum, which in each of its different
oscillations resumes the place to which itis brought
down by gravitation.

It is this determined sum of sensibility, which
especially composes the life of each organ, and fixes
the nature of its relations with foreign bodies; in this
way the ordinary sum of sensibility in the vrethra fits
it for the passage of the urine, but if this sum be
augmented, as in strong erection of the penis, the
aboye relation ceases: the canal refuses itself to the .
urine, and suffers itself to be traversed by the semen

oniv,
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ouly, which in its turn has no relation wit the sensi-
bility of the urethra when the penis is not erected.

From hence proceeds the reason of the puckering
up and spasm of the parotid, the cystic, and pancrea-
tic ducts, as well as of the excreting tubes in general,
when the molecules of an y other fluid than that, which
they are destined to convey are present within them.
The sum of their sensibility corresponds exactly with
the nature of their respective fluids, but is dispropor.
tioned to that of any other. The spasmodic con-
traction of the larynx when irritated by any foreign
body is prodiced in the same manner; for the same
reason the ducts, which open upon the mucous sur-
faces, though at all times in contact with a variety of
different fluids, are never penetrated by tirem. The
mouths of the lacteals however patulous within the
alimentary canal will take up the chyle only, they
reject the fluids, which are mixed with it ; for
with these their sensibility has no relation,

Such relations do not exist only between the dif-
ferent sensibility of the organs, and the different fluids
of the body; but they may be exercised alse between
exterior substances, and the variaus parts of the living
system. The sum of sensibility in the bladder, the
kidneys and the salivary glands has a peculiar analogy
with cantharides and mercury, It might be thought
that the sensibility of each organ is modified, that it
assumes a peculiar nature, and that it is this diversity
of nature, which constitutes the difference of the re-
lations of the organs with regard to bodies in contact
with them; but a number of considerations tend to
prove that such differencs is occasioned, not by any
difference in the nature, but in that of the sum, the
dase, the quantity of the sensibility, if such words

may
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may be apphied to a living property. I shall adduce
the following instances :—

‘Fhe absorbent orifices of the serous surfaces, are
sometimes bathed for months together in the fluid of
dropsies, and take up nothing. But if the sensibility
of these orifices be exalted by tonics, or an effort of
nature, in such case it will place itself, if I may so say,
in equilibrium - with the fluid, and absorption will be
made. The resolution of tumours presents us with the -
sume phenomena; as long as the powers of the parts
are weakened, the lymphatics refuse admittance to the
extravasated substances; but if the sum of these
powers be ‘augmented by the use of resolvents,in a
short time, from the actjon of the lymphaties, the tu-
mout will disappear: from the same cause the blvod,
and other fluids are taken up with a sort of avjdity at
times, and at others, not at all, i

The art of the physician, then, in the use Bf I'ESﬂI-.
vents, must consist in ascertaining the deglee of sensi-
bility which he requires in the vessels for the purpose
which he has in view ; and in exalting or depressing
this pewer accordingly. In this way, in different cir-
cumstances, resolvents may be taken from the class of
the debilitating or stimulating remedies.

The whole of the theory of inflammation is connected
with the above ideas. It is well known that the system
of the canals, which circulate the blood gives birth to
a number of other small vessels, which admit only the
serous part of this fluid. Why do not the red
globules pass into the serous vessels, though there
exist a continuity of canal? The cause by no means
consists in the disproportion of the vessels to the glo-
bules as Boerhaave has taught. The breadth of the
white vessels might be double or triple that of the red
sessels, and still the globules of the latter colour would

not
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not pass into them, if there were not to exist a relation
between the sum of the sensibility of the vessels, and
the nature of the globules. Neither will the chyme
pass into the Choledochus, though the diameter of this
canal be very much larger, than that of the attenusited
molecules of the aliments. Now in the healthy state,
the quantity of sensibility in the white vessels being
inferior to that in the red ones, it is evident that the
relation necessary to the admision of the coloured
globules cannot exist.  But if any cause should exalt
their powers, their sensibility will be on a par with
that of the latter set of vessels, and the passage of the
Huids till then refused, will take place with facility.

Hence it bappens, that those surfaces, which ave the
most exposed to such agents as exalt the sensibility,
are also the most subject to local inflammation, as may
be remarked jn thé¢ conjunctiva and the lungs; at
which time such is wsually the increase of sensibility
in the part, that of organic, which it was, it becomes
animal, und transmits to the brain the im pressions,
which are made uponit. |

Inflammation lasts as long as there subsists an
excess of sensibility ; by degrees it diminishes, the red
globules cease to pass into the serous vessels and re-
solution takes place,

From this it may be seen that the theory of inflam-
mation is only 3 natural consequence of the laws, which
preside over the passage of the fluids into their re-
spective tubes; hence also it may be easily conceived
how unfounded gre all hypotheses, which are borrowed ;
from hydraulics, a science, which never can be really
applied to the animal ceconomy, becanse there is no
analogy between 1 set of inert tubes, and a series of
living ducts,

I should
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1should never have finished were I to enumerate the
consequences of this principle in the phenomena of
the living man. The reader will easily enlarge the
field of these consequences, the whole of them will
form almost all the great data of physiology, and the
essential points of the theory of diseases.

But no doubt it will be asked, why the prgans of the
internal life have received from nature, an inferiox
degree of sensibility only, and why they do not trans-
mit to the brain the impressions, which they receive,
while all the acts of the animal life imply this trans-
mission ! the reason is simply this, that all the pheno-
mena, which establish our connexions with surround-
ing objects ought to be, and are in fact under the
influence of the will; while a]l those, which serve for
the purpose of assimilation ounly, escape, and ought
indeed to escape such influence. Now for a phexm-
menon ta depend upon the will, it is eyidently requisite
that the individual be possessed of a consciousness of
such phenomenon, to be withdrawa from the influence
of the will, there should exist no such consciousness.

§ V.—Of the two Linds of contractility, the animal, and
' the organie contractility.

Contraction is the ordinary medium, by which the
motion of the animal organs is effected ; some parts,
however, move by dilating themselves, as the iris, the
corpora cavernosa, the teap and others ; so that the
two general faculties, from whence spontaneoiis mo-
tion is derived, are contractility and active extensibi-
lity : the latter of these should be carefully distin-
cuished from passive extensibility, of which in a short
time we shall speak. The first is a property of life,
the second a property of texture; but as yet there exist

too
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too few data upon the nature and mode of the mo-
tion resulting from the former itis exemplified in tos
smail a number of organs, for us to be enubled to pay
much attention to it in these general considerations,—
Accordingly we shall occupy ourselves only upon the
subject of contractility; with respect to that of active
extensibility, I refer to the writings of the physicians
of Montpellier.

Spontaneous motility, a faculty inherent in living
bodies, as well as sensibility, possesses two great mo-
difications, which differ very much from each other,
accordingly as it«is examined in the phenomena of one
or the other life, There is an animal contractility,
and there is an‘organic contractility.

The one being essentially subject to the influence of
the will, hasits principle in the brain, receives from the
brain the irradiations, which put itin dction, and ceases
to exist when the organs, in which it is obse rved, coms
municate no longer with the brain ; it participates be-
sides at all times with the state of the brain, has exclu-
sively its seat in the voluntary muscles, and presides
over locomotion, the voice, the general movements of
the head, the thorax and abdomen. The other, which
s not dependent on & common center, has its principle
in the moving organ itself, is a stranger to the influence
of volition, and gives rise to the pheromena of diges-
tion, circulation secretion, absorption, and nutrition.

The two are quite distinct in all cases of violent
death; such death annihilates at once the animal con-
tractility, and allows, fora longer or shorter time, the
organic contractility to be exercised ; they are esseu-
tially distinet also in all cases of asphyxia; in these,
the first is entirely suspended, the second remains in
activity; lastly they are distinet both in artificial
palsy and in that which is bronght on by disease. In

these,
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these, the voluntary motions cease ; the organic mo-
tions are unaltered.

Both the one and thie othet kind of contractility are
connected with their corresponding kinds of sénsibility.
They are a consequence of them. The sensation of
external objects puts in action the animal contractility ;
before the organic contractility of the heart can be
exercised, its organic sensibility must be excited by
the influx of the blood.

Nevertheless, the concatenation of these two kinds
of faculties is not always the same. The animal
sensibility may be exercised, and not be neces-
sarily followed by the exercise of its analogous con-
traetility. There is a general relation between sensa-
tion and locomotion, but this relation is not direct and
actual. On the contrary, the organic contractility can
never be separated from the sensibility of the same
species; the re-action of the excreting tubes is im-
mediately connected with the action, which the
secreted fluids exercise upon them : the contraction of
the heart must necessarily succeed the influx of the
blood into it. But authors have by ro means separated
these two things, either in their considerations or their
language. Irritability denotes at the same time
the sensation excited in the organ from the con-
tact of bodies, and the contraction of the organ in re-
acting upon its excitants.

The reason of this difference in the relation of the
two sensibilities and contractilities to each other is
very simple. In the organic life, there is nothing in-
terinediate in the exercise of these two faculties. The
same organ is the term, in which the scusation ends,
and the principle from whence the contraction begins
In the animal life, on the contrary, there exists between
these two acts two intermediate functions, those of

the
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the brain namely, and the nerves, and these by not
being brought into action may interrapt the relation
in question. :

To the same cause must we yefer the following
observation, In the organie life there -aiwa}'s exists
& rigorous proportion between the sensation, and the
contraction. In the animal life the one may be exalted
or lowered, and the other not affected by such change.

§ VI.—Subdivision of the Organic contractility info txo
Varieties.

The Animal contractility is always the same in what-
ever part of the body it is situated. But there exist in
the organie contractility two essential modifications,
which would seem to indicate a difference in their
nature, though there 'be onl y diversity in outward
appearances. This difference is sometimes visible, af
other times though really existing, in cannot be seen
by inspection.

The sensible organie contraetility may be observed
in the heart, in the stomach, intestines, bladder, and
other organs. It is exercised upon very considerable
quantities of the animal fluids,

The insensible organic contiactilit ¥y is that, by virtue
of which the excreting tubes re-act upon their respective
fluids, the secreting organs upon the blood, which
flows into them, the parts where nutrition is performed
upon the nutritive juices, and the lymphatics upon the
substances which excite their open extsemities ; upon
all these occasions, wherever the fluids are dissemi-
nated in small quantities, or are very much divided,
this second species of contractility is brought into ex-
ercise. A tolerably precise idea may be given of bbth,
by comparing the one with attraction, a power which

]
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is exercised upon the great aggregate of matier, and
the other with the chemical affinities, the phenomena
of which take place in the molecules of different subd
stances. For the purpose of explaining this diﬂ"ér:::nce,
Barthez has compared the one to the second hand of a
watch, which traverses the circamference in a very ap-
parent manner, and the other to the hour hand, Wwhich
moves also, but whose motion is not distinguishable.

The sensible organic contractility nearly answers to
the irritability of authors; the insensible organic con-
tractility to what is called tonicity, But these words
seem to suppose in the properties, which they indicite
a difference of nature, while this difference exists only
in appearance. I therefore prefer employing for both
a common term. It designs their general character,
that of appertaining to the interior life, and their inde-
pendence with régard to the will. To this term I join

an adjective expressive of the particular attribute of
each.

In fact we should possessa very inaccurate idea of
these two modes of action, were we to consider them
as proceding from different principles. The one is
but the extreme of the other; they are both connected
by insensible gradations. Between the obscure but
real eontractility, which is necessary to the nutrition
of the nails, and the hair, &ec. and that which we see
in the motions of the stomach, and intestines, there
exist innumerable shades of this property, which serve
as transitions betwixt its perceptible degrees; such are
the motions of the dartos, of the arteries, and of certain
parts of the cutaneous organs.

The circulation will give us a very good idea uf this
graduated enchainment of the two kinds of organic
contractility. The sensible organic contractility pre-
sides over this function in the heart and large vessels,

by
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by degrees it becomes less appatent, in proportion es
the diameter of the vascular sysiem decreases { 'and
lastly, it is insensible in the capillary tubes, where:
" tonicity only is observed.

Should we consider irritability as a propetty inhe~
rent exclusively in the muscles, as being one of the
characters by which they are distinguished from other
organs, and should we call this property by a name
expressive of its peculiar seat in the muscle, we should
conceive it, if I mistake not, in a very different way
from that in which it naturally exists.

Itis true, that in this respect the museles occupy the
first rank in the scale of the animal solids ; they pos-
sess the maximum of the organic contraetility ; but
every living organ acts, as they do, though in a man-
ner less apparent upon the excitant when artificially
applied, or on the fluid, whieh in the natural way is
carried to it for the purpose of supplying the matter of
secretion, nutrition, exhalation, or absorption.

Nothing in consequence is more uncertain then the
rule, which is commonly adopted for pronouncing
tpon the muscularity of any doubtful part; for the
fuleconsists in ascertaining whether such part does or
does not contract under the action of stimuli,

It is thus, that a muscular tunic is admitted in the
arteries, although their organization entirely differs
from that of the muscles ; it is thus, that the womb is
pronounced to be fleshy, however foreign to such
structure; # is thus, that a muscular texture is ad-
mitted in the dartos, in the iris, and other parts, al-
though no such structure be observable there,

The faculty of contracting under the action of irri-
tating substances like that of the sensibility, is une-
qually distributed among the organs ; they enjoy it jn
different degrees. We do not properly conceive it, if
WE suppose that it belengs exclusively to some of

them. Ts does not, as some have imagined, possess its
Iy peculiar
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peculiar seat in the museular fibre. Life is the sole
condition necessary to all the fibres for enjoying it;

their peculiar texture ‘influences the sum only, whlch
they receive of it ; it appears that to such an organic °
texure, is attributed, 1f I may so express myself, such a
dose of contractility; to such another texture, such
another dose, and so on; so that to employ the ex-
pressions, which | have used in treating on the subject
of sensibility (however improper they may be, yet ca-
pable alone of rendering my ideas) the differences in
the organic contractility of our different parts, consist
in the quantity only, and not in the nature of this pro-
perty : indeed it is with respect to quantity only that
this property varies, accordingly as it is considered in
the muscles, the ligaments, the nerves, or the bones.

If a special mode of contraction ought to be de-
signed for the muscles by a particular ex pression, such
expression could be only derived from the property
which they have of contracting from the influence of
the will ; but this property is foreign to their texture,
and comes to them from the brain only ; for as soon
as they cease to communicate with this organ directly
by means of the nerves, they cease also to be the
agents of voluntary motion.

These considerations lead us to examine the limits
which are placed betwen the one and the other kind of
contractility. We have seen that those which distin-
guish the two modes of sensibility, appear to be de-
rived only from the greater or less proportion of this
power ; that in a certain proportion sensibility is of
the-animal kind, in a certain inferior proportion, of
the organic kind, and that fr equently from an augmen-
‘tation, or diminution of intensity the two sensibilities
reciprocally horrow their respective characters. We

have
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bave seeni a phenomenon almost analagous tg tljs in
the two subdivisions of the organic contractility,

But this is not the case with regard to the two great
divisions of contractility considered in generdl. The
organic can riever be transformed into the dnimal con-
tractility. Whatever be its increase of energy, it con-
stantly remains the same in its nature. The stomach,
the intestines frequently assume a susceptibility of con-
traction, so as to be exeited to the most violent mo-
tions by the most simple stimuli, but these movements
preserve at all times their peculiar type, their primitive
character ; and have never been regulated by the
brain.  From whence proceeds this difference in the
phenomera of sensibility and contractility 7 I cannot
ini a precise and rigorous manner resolve this question.

§ YIL—OF the extensibility and contractility of texture,

I shall now proceed to examine the propertics, which
depend on texture only, on the organic arrangement
of the fibres of the different parts. These are exten-
sibility and contractility. :

They both succeed each other, and are connected in
the same way, as in the vital phenomena, the organic
and animal sensibilities are related to their respective
eontractilities, :

Extensibility of texture, or the faculty of being dis-
tended beyond the ordinary state by external impulse
(and in this it is distinguished from the extensibility of
the iris, the corpora cavenosa, &c.) This extensibi-
lity, I say, belongs to many organs, The extensor
muscles are very much lengthened in strong tension
of the limbs ; the skin accommodates itself to tumours;’
the aponeuroses, as we see in ascites and pregnancy,
are distenged by what is accumulated beneath them

The
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This mode of contractility is not by any means
dependent on life; it belongs only to the texture, tp
the organic arrangement of the part, yet still receives
from the vital powers an encrease of energ}*.' Thus
the retraction of a muscle, which is cut in the dead
subject, is much smaller than that of a muscle divided
in the living animal ; in the same way, the retraction
of the skin varies; but though less prunnunced this
contractility subsists always, aml like its correspondin
extensibility has no other limit than that of the decom-
position of the part.
~ The greater number of authors have confounded the
phenomena of this contractility with those of the in-
sensible organic contractility, or tonicity. Of these I
might reckon Haller, Blumenbach, Barthez and others A
who have referred to the same principle the return
upon themselves of the abdominal parietes, after dis-
tension, the retraction of the skin, or a divided muscle,
and the contraction of the dartos from cold. The first
of these phenomena are due to the contractility de-
pendmg on texture, which does not suppose the appli-
cation of an 1rntatmg substance ; the second, to
tonicity, which is never exercised excepting when in-
flunced by such application.

Neither have I myself, in my treatise on the mems=
branes, sufficiently distinguished these two modifica-
tions of contraction, but we evidently ought to establish
between them the most decided limits.

An example will render this more sensible. Let us
take for it an organ, in which there may be observed
all the kinds of contractility, of which I have hitherto
spoken; a voluntary muscle for instance: In distin-
guishing the species with precision we may acquire a
clear and precise idea of each of them.

Now such muscle may enter into actin first by the

influence
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influence of the nerves, which it receives from (he
brain ; here it shews its apimal contractility,
Secondly, it may be brought into action by the stimulus
of a physical or chemical agent applied to it, a stimulus,
which artificially creates a motion, analogous to that,
which is natural to the heart, and other involuntary
muscles ;—here we have the sensible organic con-
tractility or irritability. Thirdly its action may be pro-
duced by the influx of fluids, which penetrate all its
parts for the purpose of carrying thither the matter of
nutrition, and which at the same time are the occasion
of a partial oscillatory movement in each fibre, in each
molecule, a movement as necessary to the function of
nutrition, as in the glands it is indispensable to the
process of secretion, or in the lymphatics to that of
absorption. Such action we refer to the insensible
organic contractility or tonicity: Fourthly by the
transverse section of the substance or body of the
muscle, may be determined the retraction of its two
ends towards their points of insertion. Here the
contractility of its texture is displayed.

‘Each of these kinds of contractility may cease to
exist in a muscle and the other kinds of it be not
affected. Cut its nerves,and there will be no longer any
animal contractility ; but the two modifications .of its
organic contractility will continue to subsist. I'm preg-
nate the muscle with opium, suffer its vessels to be
well penetrated with this substance and it will cease to
contract under the impression of stimuli, it will lose its
irritability, but it will continue to possess the tonic
movements, which are occasioned by the influx of
blood into it. Lastly, kill the animal, or rather let it
live, but tie the vessels, which go to the limb and the
muscle will in such case lose its tonijc power and pos-

: Se38
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sess its contractility of texture only. The latter will
only cease on the supervention of sphacelus.

By these examples the different kinds of contractility
may be appreciated with respect to the organs where
they are assembled in a smaller number than in the
muscles of volition ; in the heart for instance and in
the intestines, where there exist a sensible and insensi-
ble contractility, the organic being retrenched; and
again in the tendons, aponeuroses, and bones, where
the animal and sensible organic contractilities are
wanting, the insensible organic and the contractility of
texture only remaining.

In general these two last are inherent in every kind
of organ, the two first belonging to spme in particular
only; hence for the general character of living parts we
must choose the insensible organic contractility or
tonicity, and for the character of all organized parts
whatsoever, whether living or dead, the contractility
of texture.

We shallfarther remark, that this last inthe same way
asits corresponding extensibility possesses them, has its
different degrees, its scale of intensity, the skin and the
cellular substance on the one hand, the tendons, the
aponeuroses, and the bones on the other, forming the
extremes of this scale.

From all that has been said, it is easy to perceive,
that in the contractility of every organ there are two
things to be considered, namely the contractility, or
the faculty, and the cause, which puts it in action.
The contractility is always the same, belongs to the
organ, is inherent in it, but the cause which de-
termines its exercise may be various,
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§ VIIL—ZRecapitulation of the properties of living
bodies,

A recapitulation of these properties may be seen in
the following table :

Classes. Genera. Species. Farieties,
r r g 15t Animal
: Ist Sewnsibility—
- 2d Organic
2 1st Vital— : 1st Auymal
4 ! d Contractility-- Ist Sensible
2d Organjc—
L 2d Insensible
15t Extensibility
| 2d of Texture—

2d Coutractility

I have not inserted in this table that modification
of motion, which takes place in the iris, the corpora
cavernosa, &c. a motion, which precedes the influx of
the blood, and which is not in such way occasioned,
neither have I mentioned the dilation of the heart, and
in a word that species of active and vitul excitability,
of which some parts appear to be susceptible, and my
reason for this neglect, although I recognise the reality
of the modification, is my want of clear and precise
ideas on the subject.

From the praperties, which I have now explained,
are derived all the functions, all the phenomena, which
are exemplified in the living @conomy. There is not
one, which may not be traced to them after a strict
analysis, in the same manner as in the phenomena of
physics we recur to the properties of attraction, elas-
ticity, &e,.

Wherever the vital properties are in action , thereis
# disengagement, and a loss of calorie peculiar to the
animal, which compose for him a temperature inde-
pendent of the medium in which he lives. The word

caloricity
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ealoricity will hardly serve for the expression of this
fact, which is a general cffect of the two great vital
powers in a state of action, and not produced by any
especial faculty distinet from them. We do not make
use of the words, digestibility, or respirability, because
digestion and respiration are the results of functions
derived from the common laws of the system.

For the same reason the digestive power of Grimaud
suggests an inaccurate idea. The assimilation of hetea
rogeneous substances to our organs, is not the effect of
any peculiar power. The same may be said of the
different principles admitted by a number of authors,
who have attributed to results and functions denomi-
mations expressive of laws, and vital properties.

The proper life of each organ is compesed of the
different modifications, to which are submitted in each
of them the vital sensibilities and mobilities, modifica-
tions, which invariably are productive of others in the
eirculation and temperature of the organ. Let it be
moticed however, that each organ independently of the
general sensibility, mobility, temperature, and circula.
gion of the body, has a particular mode of sensation
and heat, together with a capillary circulation, which
being withdrawn from the influence of the heart, re-
eeives the influence only of the tonic action of the
part.  But we may pass over a point so frequently and
sufliciently diseussed by other authors.

Let it here be understood that I offer what T have
said on the subjeet of the vital powers, only as a_simple
wiew of the different modifications, which they expe-
sience in the two lives. These detached ideas will in a
short time from the basis of a more extensive wark.

- Neither have 1 recapitulated the different divisions
of the vital powers, which have been adopted by
anthors ¢ the reader will ind them in their works, and

will
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us examine, in what manner the animal life, which for
some time is absglutely null, is born as it were and
developed.

§ 1.—1In the futus the first order of the functions of the
animal life is not as yet in action,

The instant, at which the feetus begins to exist, is
nearly that of its conception; but this existence, the
sphere of which is every day enlarged, is not the same
as that, which the child is destined to enjoy after
birth.

The state, in which the faetus exists while in the
womb, has been compared to that of a profound sleep.
Such comparison is inexact. In a state of sleep the ani-
mal life is only inpart suspended. In the feetus it has
not commenced. We have seen in fact, that this life
is made up of the simultaneous or distinct exercise of
the senses, of the nerves, of the brain, of the organs of
Iocomotion, and the voice. Now in these different
functions every thing in such state is inactive.

Every sensation supposes the actlun of exerpal bodies
wpon our own, together with the perception of such
action ; a perception which takes place by virtue of
the sensibility of the system, which is either general or
particular, for the tact is the faculty of perceiving
general impressions, and has for its object to warn us
of the presence of bodies, together with their common
attributes, such as heat, cold, dryness, or humidity,
hardness or sofiness, To perceive the particular mo-
difications of bodies is the business of the senses.

Has the feetus in utero any general sensations? To
decide this question, let us enquire whether any im-
pressions are capable there of exercising its tact. The

feetus lives in a temperature at all times the same,
swims
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swims in a flnid, and is thrown from time to time
against the partetes of the womb : such are the three
sources of its general sensations,

We shall now remark, that the two former are next
to nothing, and that the feetus cannot have a con-
sciousness of the medium, in which it is neurished, nor
of the heat, by which it is penetrated, for every sensa-
tion supposes a comparison between an actual and a
past state of being. We are sensible of cold, only
because we have experienced an antecedent heat; were
the temperature of the atmosphere invariable, we
should have no idea whatever of temperature. The
Laplander enjoys himself in a climate, which would be
pain, and death to the Negro, if suddenly transported
thither. Ttis not atthe time of the solstices, but at
that of the equinoxes, that our sensations of heat, and
coldare the most lively. The reason of which must
be, that at the latter seasons, their varieties are more
numerous, and occasion more frequent com parisons
between that, which we feel and that which we have
felt.

What we have now said of temperature, we may
repeat with respect to the waters of the amnios: the
foetus eannot be sensible of their influence, because
the contact of any other medium is unknown to it.
Before bathing, we are not sensible of the air, after
bathing, the impression made by it upon us is un-
pleasant. Tt then affects us because there has been an
interruption of its action upon the cutaneous organ.

Is the shock of the parictes of the matrix & more real
cause of excitement, than the waters of the amnios, ox
temperature ! Atfirst we might be inclined to answer
this question in the affirmative, because the foetes
being only at intervals subject to such stimulus, there
should appear tq resnlt from thence a sensation. But

I
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let us remark that the density of the uterus in a state
of pregnancy being little greater than that of its waters,
the impression must be trifling. In fact the more the
consistence of bodies resembles that of theé medium in
which we live, the less powerful will be their action
upon us, Water for instance, when reduced into
vapour in our common fogs, and mists, affects the tact
but slightly ; in proportion as it is condensed it is the
cause of a livelier affection. :

The air then to the animal which breaths, is truly
the general comparative term, to which he refers all
the sensations of tact. 1f the hand be plunged into
carbonic acid gas, such substance will not affect the
tact because its density is little different from that of
the air.

The variety then of these sensations is in proportion
to the difference existing between the density of the
air, and that of the bodies, which are the occasion of
such sensations. In the same way, the measure of the
sensation of the feetus must be the excess of density
in the matrix above that of its waters. Now such
excess being very inconsiderable, the sensation of it
must be very obtuse.

This assertion with respect to the foetus will become
more general if we add to it the following: namely,
that the mucous membranes, which are the seat of an
inward tact have not as yet _begun to exercise their
functions. These membranes, after birth, being con-
tinually in contact with extraneous substances, possess
in these bodies so many causes of irritation, which
being continually repeated, become excitants to the
organs : but in the foetus there is no succession in
these causes. The same urine, the same meconium,
the same mucus at all times exercise their action upon
the bladder, the intestines, and pituitary membrane.

From
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From all this we may conclode, that the genersd
sensations of the feetus are very inconsiderable, thougl
it should appear that the child in this state is surround-
¢d by many of the causes, which are hereafter to beges
sensations.  Neither ave the particular sensations of
the foetus more uctive; indeed they cannot be so for
their causes are absent. -

The eye which is c¢losed by the pupillary membrane,
and the nostrils, which are scarcely indicated, would
not be capable of receiving impressions, even in the
supposition that light and odour could act upon them,
Applied against the palate, the tongue is in contact
with nothing capable of ‘Preducing savour. Were it
in contact with the waters of ‘the amnios : the effect
would be the same, becayse as we have said, there js
no sensation, where there is no variety of impression.
The saliva of one person to another person possesses
savour, to the individual himself it is insipid.

The ear in like manner is awakened by no sound.
All is calm, every thing reposes with the little indi-
vidual, ‘ n

Here then we haye proved, that four of the gates of
sensation are shut in the feetus; and let us now ob-
serve that the nullity of action in the senses which we
we have mentioned, must occasion very nearly the
same nullity with respect to that of the touch.

In fact, this sense is especially destined to confirm
the notions which are acquired by the others, and to
rectify them, for the latter are frequently illusory—the
touch is always the agent of truth. In attributing to
the touch such use, nature has submitted it directly to
the will; light, odours, and sounds affect their‘respect-
ive organs independently of the will, =~ =

The exercise of the other senses precedes that of the
touch, they are the occasion ofit. If a manwere born

withoyt
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without sight, hearing, smell, or taste, can we coficeive
in what way, he would be possessed of the sense of
touch ¢

The feetus resembles such a man ; it possesses where-
withal 1o exercise the touch in its hands, which are
already developed, and in the parietes of the matrix.
Nevertheless the feetus is never in action, because in
seeing, in hearing, in smelling, and in tasting nothing,
it is not disposed to exercise the touch in any way.
1ts members are little better than what to the tree are
to its branches,which do not transmit the impression of
the bodies, with which they are entangled.

1 shall here notice a great difference between the
tactand the touch; they were formerly confounded
by physiologists ; the impressions of the latter are al-
was directed by the will, those of the former do not
depend on it. We shall conclude that the portion of
the animal life which constitutes sensation, does not
exist in the festus,

This nullity of action in the senses supposes the same
deficiency of action in the nerves, which belong to
them,and in that of the brain from whence they issue;
for the business of the former is to transmit, of the
latter-to receive. Now without objects for transmis-
sion and reception, the two functions cannot have
place.

From perception are immediately derived the me«
mory and imagination ; from these the powers of the
judgement and the will. All this series of faculties
then has not had a beginning in the feetus, because the
feetus has not perceived, or had sensation. The brain
exists in a state of expectation, it possesses all that is
requisite for action : It doés not want.excitability, but
stimulus. The first division of the animal life in con-
sequence, or that, which relates to the action of exterior

bodies;,
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buodies on the gnimal, has scarcely an outline jn the
feetus. Let us examine whether the same be true of
the second division of the animal life, or that which
relates to the reaction of the living body.

§ [1.—Locomotion exists, but belongs in the fatus
to the organic life. '

When we see the strict connexion which there ex-
ists in animals, between sensation and their voluntary
efforts, we might beinduced to believe, that voluntary
motion increases or diminishes with the increase or
diminution of sentiment; for as sentiment furnishes
out the materials of the will, when it does not exist,
volition cannot exist: from induction to induction, it
might thus be proved that in the feetus the muscles
mast be totally inactive.

Nevertheless the feetus moves, and sometimes even
very strong shocks are the result of its motions, The
reason why it does not produce sound, is because the
medium for the production of sound is wanting.—
But how can we ally the inertia of the first past of
the animal life with the activity of the second. It is
thus.

We bave seen in speaking of -the passions, that the
muscles of locomotion are brought into action in two
manners. 1st, by the will; 2dly, by sympathy. This
last mode of action occurs, when from the affection of
an inward organ the brain is affected also, and ocea-
sions a motion which, in such case, is involuntary, 4
passion, for instanee, affects the liver, the liver the
brain, the brain the voluntary muscles. Here it is
the liver, not the brain, which is the principle of me-
tion : s that the muscles, though alweys thrown inte

i action,
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action, immediately from the irradiations of the brain,
belong nevertheless, as to their functions, sometimes
to the one life, sometimes to the other,

Hence it is easy to conceive in what way the feetus
moves : with the feetus, locomotion is not a portion of
the animal life; its exercise does not suppose a pre-
existent will ; itis purely a sympathetic effect.

In utero the phenomena of the organic life succeed
each other with an extreme rapidity ; a thousand dif-
ferent motions are incessantly connected in the organs
of circulation and nutrition. In these, every thing is
energetically in action. But this activity of the or-
ganic life supposes a frequent influence exerted upon
the brain by the inward organs, and consequently as
many reactions on the part of the brain by sympathy
upon the muscles. Besides, the brain is at such time
more susceptible of such sort of influence, being much
more developed than the other organs, and entirely
passive on the side of the sensations. -

We may now conceive what the motions of the
feetus are.  They belong to the same class as many of
those of the adult, which have not been as yet suffi-
ciently distinguished. They are the same as those
which are produced in the voluntary muscles by the
passions ; they resemble those of the man who sleeps,
and who moves without dreaming, for nothing is more
commoen than violent agitation in sleep sueceeding
after difficult digestion. The stomach is in strong ac-
tion : it acts upon the brain; the brain upon the
muscles. | | :

I 'might finda number of other involuntary organie
motions taking place in the voluntary muscles of the
adult, and consequently adducible to my present
purpose ; but what I have said on this subject will

- suffice.
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suffice. Let us remark anly, that the ganic motions;
as well as the sympathetic affection of the brain, which
is the seat of them, must gradually dispose this organ,
and the muscles of the feetus, the one to the percep-
tion of sensations, dnd the other to the motions of the
animal life, which aie to commence after birth, But
on this head I shall refer to the memoirs of Monsieur
Cabanis.

From what has been said, then, I believe we may
confidently assert, that in the feetus the animal life
does not exist, and that all the actions which take
place at this age, depend upon the organic life. The
feetus, indeed, has nothing of the especial character
of the animal. Its very existence is that of the vege-
table ; and its destruction can only be said to be that
of a living body, not of an animated being. Thus, in
the cruel alternative of sacrificing the life of the
mother, or that of the child, the choice cannot be
doubtful.

The crime of destroying a fellow-creature is much
more relative to his animal, than to his organic life.—
We regret the being who feels, who reflects, who wills,
who acts accordingly, and not the being which
breathes, which is nourished, which is the seat of the
circulation and the secretions. It is the former, whose
violent death is accompanied with those images of
horror, under which we look on homicide, In propor-
tion then asin the series of animals, their intellectual

-Aunctions diminish, is diminished also the painful sep-
" timent which we feel at sight of their destruction.

If the blow, which terminates by an assassination
the life of a man, were to destroy his organic life only,
and suffer the other to subsist without alteration, such
blow woyld be regarded with indifference, would ex-

. cite
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cite neither pity for the victim, nor horror against the
aggressor.

§ HI.—Developement of the animal life, education of

ifs organs.

A new mode of existenee commences for the infant
after birth ; a variety of functions are added to its
organic life ; their aggregate become more compli-
eated ; their results are multiplied. . As for the animal
life, it only begins; and at this period a number of
relations are established between the little individual
and what surrounds him. It is then that every thing
assumes with bimn a different mode of being, but at this
remarkable epoch of the two lives, where the one is
augmented by almost the half, and where the other
commences enly, they take upon them beth a distinct
character, and the aggrandisement of the first by ne
means follows the same laws as the developement of
the second. .

We shall soon remark, that the organs of the in-
ternal dife attain at once te their perfection, and that
from the instant at which they begin to act, they act
with as much precision as they ever will do. On the
contrary, the organs of the external life require a
species of education ; they arrive only by degrees at
the perfection which we afterwards see in them. This
important difference should be thoroughly examined.
Letus begin by appreciating of what the animal life
at first consists. {

In examining the different functions of this life,
‘which start at once into existence, we shall observe in
their developement a slow and graduated 'progress—
We shall see, thatit is insensibly and by means of a

real
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real education that the organs attain a precision of
action. -

The sensations are at first confused ; they transmit
only general images ; the eye.has only the sensation
of light ; the ear that of sound ouly ; the mose only
that of smell. As yet there is nothing distinet in these
general affections of the sehses; but from habit the
strength of the first impression is lessened and the
particular sensations take place. ‘The great differences
of colours, sounds, smells, and savours, become per-
ceptible; by little and little their secondary differences
also are perceived, and after a certain lapse of time
the child has learnt to see, to hear, to smell, to taste,
and to touch.

After successfully undergoing the operation for the
‘ﬂlﬂ' cataract, the patient, who has previously been to.
tally blind, is sensible of light only, and learns by gra-
dation to distinguish the objects which reflect it,
Anothier person, before whom, as ¥ have said, for the
first time is exhibited the magnificent spectacle of an
opera, at the first glance, peréeives only a whole, which
delights him, and only by degrees is able to isolate the
enjoyments of which the dance, the music, and the de-
corations are productive. ;

The edueation of the brain is similar to that of the
sensess ~ Whatever depends upon its action, aequires
the perfection, to whieh it is destined, by degrees only.
The powérs of pereeption, memory and imagination,
which are all of them preceded and occasioned by the
sénsations, inerease and extend in proportion as by re-
peated excitement they are brought into exercise~
The judgment, of which they form the triple base, as-
sociates but irregularly at first its motions, which them-
selves are but irregular, * I a short time a greater de-

gru.
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The Ehhaef#ing mind, which analyses the differerit
individuals of society at every moment, will be led t6
similar remarks.. Perfection of action i the locomo-
tive organs, concurring with a like perfection of
intellect, will seldom be found.

§ V.—Of the laws, which regulate the education of the
: organs of the animal life.

It is manifest then that society inverts the natural
order of education in the apimal life, and that it
wregularly distributes to the different organs of this
life, a perfection which they would otherwise enjoy in
a more uniform proportion.

A determined smmn of power, has been attributed
to every individual, which sum must always remain
the same, whether it be equally or unequally distri-
buted, accordingly the activity of one organ must
imply more or less inactivity in the others.

This truth will eanduet us to the fundamental prins
ciples of all social education whatever; namely, that
no individual at the same time, should be applied L'u
many studies, even if it be wished that he should
succeed in all of them. Philosophers have long in-
sisted upon this maxim, but I doubt whether the
moral reasons on which they have founded it, are all
of them together worth this single and beautiful phy-
siological observation by which it is demonstrated,
that for the purpose of augmenting the powers of one
organ, there are no other means than those of dimi-
nishing the powers of the others. On this account I
shall dwell upon this obscrvation, and prove its truth
by a variety of facts.

The ear, and especially the touch, acquire in the
blind man, a perfection which would hardly be credit-

ed,
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ed, were not its reality proved by daily observation.
The deaf and dumb possess in the eye an accuracy of
sight, which is unknown to those, with whom the
powers of the ear and utterance are unfolded. Little
connexion with external objects, enfeebles the senses
of.persons who are subject to extacy, but gives the
brain a power of contemplation, such as to make jt
appear, that every part of the animal life, excepting
that organ, during such affection is in a state of sleep.
" But what occasion is there for seeking in extraor-
digary facts, the proof of a law which the animal in its
healthy state exemplifies at every moment. Let us
eonsider in the series of animals the relative perfection
of each organ, and Jit will be seen at once, that where
any one of them is excellent, the others are less per-
feet. The eugle, which has a very piercing sight, has
but a very obtuse sense of smell; in the dog, the
_ fatter sense is extremely fine, the former dull. The
sense of hearing is particularly agcute in the hare, that
of touch in the bat; the cerebral action predominates

a1 the monkey, and vigour of motion in the ferm.
Every species then possesses some particular division
of its animal life, in a degree of excellence superior
to that of the others. Not a single instance will be
found, where the perfection of one organ does not
appear to be acquired at the expence of the others.
Man in general, abstraction being made of every
other counsideration, has the ear particularly good,
and in the natural order of things, this must béso;
because his speech, which exercises the ear incessantly,
is for this organ a permanent cause of activity, and
therefore of perfection. And not only in the animal
Iife is this law remarkable; but it appears to have
place also, in all the phenomena of the organic life.
The morbid affection of one of the kidueys, of one of
the
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the parotid glands, will double the secretion of the
other. :

Let us now examine what happens in the process of
digestion. Each system at such time is the seat of
an exaltation of the vital powers. Iimmediately after
the entry of the aliments into the stomach, the action
of all the gastric viscera is augmented, the powers of
life are concentered about the epigastrium, and
abandon the organs of the external life; from thence
arise, as authors hLave observed, the lassitude, the in-
aptitude of the senses to the reception of external
impressions, the tendency of the individual to sleep,
and the cold which is so frequently felt in the inte-
guments, :

The gastric digestion being completed, the vascular
succeeds, and the chyle is introduced into the circus
latory torrent, for the purpose of undergoing the
influence of this system, and that of respiration ; ac-
cordingly the blood-vessels and lungs become in their
turn, the focus of an increased action, the pulse rises,
and the moyements of the thorax are precipitated.

Itis then the glandular, then the nutritive system
which enjoy a marked superiority in the state of their
vital powers. Lastly, when these powers have been
successively developed, over all the system, they re-
turn to the organs of the animal life, the senses resume
their activity, the functions of the brain their energy,
the muscles their vigour,, Wlhoever reflects upon
what he has experienced after a somewhat copioug
repast, will be easily convinced of the truth of these
remarks. -
 In this way, the whole f the fynctions represent a
species of circle, of which the one half belongs to the
organic, the other to the animal life, the vital powers
seem successively to traverse these two halves. When

they
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they are found in one half, the other is propertionably

deprived of them, nearly in the same manner as every
thing appears to languish and be reanimated in the
two portions of the globe, accordingly as the san
refuses, or sheds down his beneficent influence,

Should any farther proof be required of this ine-
quality of distribution with regard to the vital powers,
we may find it in the process of nutrition. This pro-
cess has always an excess of action in some one of the
organs, which at such time may be said to live more
than the others do. In the feetus, the brain and the
nerves, the inferior members after birth, and at the
age of puberty, the genital parts and breast appear to
grow, at the expence of the others. :

Fromr such a variety of considerations, we may
establish the following to be a fundamental law of the
distribution of the vital powers, namely, that when
they increase in one part, they decrease in the rest of
the living ceconomy, that the sum of them can never
be augmented, and that they only transfer themselves
successively from one organ to another. By the help
of these general data, it is easy to perceive why we
cannot at the same time attain to perfaction in the
vavious parts of our animal life, why we cannot at the
same time excek in all the sciences.

Universality of knowledge in the same individual is
a ghimara ; it is repugnant to the laws of our orga-
nization, and if nstory afford us some few instances of
extraordinary men, who have thrown an equal light
upon many of the sciences, such instances are but so
many exceptions to the common laws of nature; for
who are we, that we should venture on the pursnit of
many things at once, and hope to attain in all of them
2 perfection, which for the most part; even when we
bave but a single object in view, escapes us?

Wese
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Were we capable of following at once a number of

sceupations, such occupations would be those which
have the greatest analogy among themselves with re.
spectto the organs which they bring inte exercise ;
and by restraining ourselves in this way within a narrow
circle, we may, indeed, with a greater degree of facility
excel in many paris; but even here the great secret
of being superior in any one of them, is that of pos-
segsing but a mediocrity in the others,
" Let us take, for example, the sciences, which bring
into action the functions of the brain. We have seen
that these functions relate especially to the memory,
which presides over nomenclatore ; to the imagination,
under the empire of which, is poetry ; to the attention,
which is chiefly excited by the details of calcalation g
and to the judgment, whose dominion embraces the
whole of the seiences of reasoning. Now it is mani-
fest from daily observation, that not one of these dif-
ferent operations of the mind is to be developed but
at the expence of the others,

The habits of reciting the beauties of Corneille or
Racine, we might naturally suppose would enlarge the
mind of the actor ; what can be the reason that from
sach habit he does not acquire an energy of concep-
tion beyond that of the vulgar? The reason depends
in part, no deubt, upen the natmal disposition of the
man, but at the same time may be deduced from the
greater efforts of memory, and the faculty of imitation,
which such a person is obliged to exert: for the pus-
pose of enriching these, the other parts of the brain
arein 2 manner plundered.

Aceordingly, when I »erceive an individual, de-
sirous at the same time of excelling by sddress of hand,
in the operations of surgery, by depth of jndgment in
the practice of medicine, by extent of memory in be-

tanv,
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tany, and by force of attention in metaphysical cons
templation, methinks I see a physician, who, for heal-
Ing a disease, for the purpose of expelling, according
to the old expression, the morbific humour, at the
same time undertakes to augment the whole of the se-
cretions by the simultaneovs use of sialagogues, di-
uretics, sudorifies, emmenagogues, &e. &e.

But would not the slightest acquaintance with the
laws of the E{.‘Onﬂmj; suffice for hinting to such phy-
sician, that one glands pours forth a greater quantity
of fluid, only because the others secrete a lesser one ?
Should he not know that such a variety of medicines
can operate in no decided way, and that to exact too
wmuch of nature, is frequently the means of obtaining
nothing? The same may be asked of the individual
who is desirous of simultaneous perfection, both in the
bodily and mental exercises, who should pretend to
double or triple his relative life, when nature has willed
that he should only have the power of detaching from
some few of his organs, some few degrees of force,
which may be added to one or more of his other
organs, and by no means that of encreasing the sum
of these powers.

Do we wish that any one organ in particular shall
attain to perfection, we must condemn the others to
inaction. We castrate men to change their voices ; it
is astonishing that the barbarous idea of depriving them
of sight, has not been found out also for the purpose of
rendering them musicians, since it is well known how
acute the sense of hearing is in the blind. The child,
who should be destined to music, ceteris paribus,
would make a much more rapid progress, were his ears
to be assailed by harmonious sounds only, and every
thing removed which might be capable of exercising
his other senses,

. It
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Itis a-troth, then, that our supericrity in-such er
such an art and science, may almnost always be mea-
sured by our inferiority in other respects; and that
this general maxim which the greater number of the
ancient philosophers have insisted on, but whick many
of our modern ones would willingly overturn, has fox
its foundation one of the great laws of the animal
economy, and will eyer be as immutable as the base on
which it rests.

§ VL.—Of the education of the animal fife as to-
duration. 1

The education of the organs of the animal life, is
prolonged for a time which we cannot determine, as
itis influenced by such a variety of circumstances ; but
the peculiarity of this education consists iv its being
the business of each age, to bring to perfection certain
organs in particnlar. _ : o

In childhood, the senses more especially are edp-
cated; every thing seems to relate to the develope-
ment of their functions. Environed with bodies
which are new to him, the little individual secks to
know them all ; he maintains in a sort of perpetual
expectation those organs by which his connexions
with what is near him are established, and undoubted?y
his sensibility is excessively pronounced. His ner-
vous compared with his muscular system, is propor-
tionally very great; accordingly for the desection of
the nerves, we always prefer the bodies of children.

With the education of the senses, the improvement
of the functiong of the brain which relate to sensation,
is necessarily connected, I proportion, then, as the
sum of the sensations becomes enlarged, the memory
and imagination begin to come into play. The age

which
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design; the adolescent, to the sciences of nomencla-
ture, and the belles lettres; the adult, to the exacter
sciences, where facts are connected by a process of
reasoning. The study of logic and the mathematics,
terminated our ancient plan of education ; it was one
advantage at Jeast among its numerous imperfections.

As to the second portion of the animal life, or that
by means of which the animal reacts upon external
bodies, the state of infancy is characterized by the
number, the frequency, and feebleness of its motions ;
adult age by their vigour ; and adolescence, by a mix-
ture of the two. The voice, however, does not appear
to follow these proportions, but is subject to an influ.
ence which proceeds especially from the organs of ge-
neration. |

I shall not dwell upon the different modifications,
which with respect to the animal life are derived from
sex, climate, and season. So many have treated of /
these questions, that it would be difficult to add to;
what has been said upon them. f

In speaking of the laws of education, as they affec.
the organs of the external life, I have supposed thes:
organs to be in a state of complete integrity, and pos
sessed of whatever is necessary to their perfection.-
It they be feeble or delicate, if any vice of conforms
tion exist in them, these laws will only be applicab’ «
more or less; for it is manifest that the habit of jud s
ing will not rectify the judgment, if the brain 1
badly constituted ; and that the frequent exercise .}
the larynx and voluntary muscles, will never make
for the irregularity of action occasioned by irre -
larity of conformation.

k CH ' P,
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. CHAPTER tue NINTH.

v ha w i B
AT
e e s e

“Of rur ORteIN AND DEVELOPEMENT OF THE
Orcamic Lire.

- WE have just now seen that the animal life, which
is inactive in the feetus, is developed after birth : we.
havealso followed up the, particular laws of its deve-
lopement. On the contrary, the organic life comes,
into action almost assoon as the feetus is conceived ;
for as soon as the least organization is apparent, the
little heart will be seen protruding its blood on all
sides. The heart is the first formed part, the first in-
action : now, as all the organic phenomena depend
upon it, we may readily conceive in what way the func-
tions of the inward life are thrown into exercise.

§ !.—ﬂf the mdcqf the ergam'i:: Fg‘f-btiu the fmtm:.
Iihe samﬂ as t.hat which the adult is destmed to en_]o}.
Letus enquire | ino ;he reason of this difference.

: We havf aaui th,ar, th¢ organic life is thﬂ result of
two greatorders of functions, of those namflg of as.
similation and decomposition, so as to form an habi-
tual circle of creation and destruction. Now in the

faetus this circle is singulatly contracted.
For

5
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For in the first place, the functions of assimila=
tion are much fewer in number; the mnlecu]E';
before they arrive within the organs which they are
create, are not submitted destined to so many
actions; they penetrate the feetusalready elaborated
by the digestion, circulation, end respiration of
the mother. Instead of traversing the apparatus of
the digestive organs, which at this age appear to be
almost inactive, they enter at once into the system of
the circulation ; the road which they have travelled is
less; it is not requisite that they should be presented to
the influence of respiration; and accordingly the
feetus of the'mammalia has in its preliminary organi~
zation a near analogy with that of the adult reptile, in
which but a small part of the blood at its issuing from
the heayt, is sent into the vessels of the Jungs,

The molecules of nourishment in this way pass al-
most directly from the-circulating torrent into the nu-
tritive system. The general process of assimilation,
then, is much less complicated than that of the follow-
ing age. . |

On theother hand, those functions which habitually
decompose the organs, which clear the system of sub-
stances already become injurious and foreign to its na~
ture, are at this age but very inactive. Neither the
pulmonary exhalation, nor sweating, nor transpiration
have as yet commenced : the bile, urine, and saliva are
but small in quantity, if compared with what they are
destined at a future time to be, so that the portion of
blood from which they are to be made in the adult, in
the feetus is almost entirely expended on the system
of the nutritive organs. it

The organic system: of the feetus, then, is remarka-
ble—on the one hand, for the extreme promptitude of

its assimilation, a promptitude depending on the very
% small
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small number of the functions concurring to that end ;
and on the other, for the extreme inertia of its decom-
position, an inertia depending on the little activity of
the different functions, which are the agents of this
great process. '

It is easy from the foregoing considerations to ac-
count for the rapidity which characterizes the growth
of the feetus ; a rapidity which is manifestly out of all
proportion with that which takes place at any other
age. Indeed,while every thing is in favor of the pro-
gression of the nutritive matter towards the parts
where it is destined to be put down, every thing at the
same time seems to oblige such matter to remain in
the place where it has been deposited, the emunctories
of the system being wanting.

To the great simplicity of assimilation in the faetus,
we may add the great activity of the organs which con-
tribute to it an activity, whi¢ch depends upon the more
considerable sum of vital power which they then par-
take. All the powers of the economy, indeed, appear
to be concentrated upon the system of the circulation
and nutrition ; the functions of digestion, respiration,
secretion and exhalation, are exercised but obscurely.

If we now observe that the organs of the animal life,
which are condemned to a netessary inaction, are the
seat at the same time of 2 very small portion only of
vital power (the surplus of this being thrown upon the
organic life) it will be easy to perceive, that almost the
whole of the powers which are afterwards to be deve-
loped upon the two systems in general, will be then
concentrated upon those which serve to nourish and
compose the different parts of the feetus, and that in
consequence the functions which concur to the pro-
cess of nutrition and growth, must at that age be the
seat of an extreme energy.

§ B
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§ [1.—Developement of the organic life after birth.

Immediately after birth, the organic life of the child
‘has a great addition made toit; its extent is almost
doubled, for not only are many of the functions which
did not before exist at such time added, but those
- which existed previously are much enlarged. Now:in
this remarkable revolution of things, a law directly the
contrary of that which presides over the animal life is
observed ; for the organs of this life, whether they be
newly brought into exercise, or simply receive an in-
crease of action, need no education ; they suddenly
attain to a perfection, which those of the animal life
do not acquire, otherwise than by long habitude. A
rapid glance upon the developement of this life, will
be sufficient to convince us of the truth of the abave
observation.

At the instant of birth, digestion and respiration,
with a great part of the exhalations and absorptions
commence. Now after the first inspirations and expi-
rations; after the elaboration in the stomach of the
first milk, which is taken in by the infant, as soon as
the exhalants of the lungs and the skin have once re-
Jected some small portions of-their respective fluids,
the respiratory, the digestive and exhalant organs, have
as perfect an action as they ever will have.

At the same time all the glands, which slept as it
were, which poured forth but a very small quantity of
fluid, are awakened from their torpor by the stimuli of
the various substances which are applied to the mouths
of their excretory duets. -The passage of the milk at
the extremities of the stenonian and wartonian ducts,
of the chyme at the end of the choledochus and the
pancreatic duct, the contact of air with the orifice of

the
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the urethra, awaken into action the salivary glands, the
pancreas, the liver, and the kidneys. The air in like
manner upon the inner surface of the trachea and the
" ‘mostrils, and the aliments upon that of the digestive
-+ passages, are the excitants which vouse these parts into
- action. - -
It is then also that begin the various excretions of the
 system : now if we examine well the dlﬁ'erﬂnt organs
- which concur to. the above-mentioned phennmena, we
 shall find that they require no sort of education,

-1 shall not enquire into the reason of this difference
- in the developement of the two lives. I shall only
. observe that it is out of the power of any one of the
- inward organs, 10 acquire a marked degree of superi-
~ ority over any other, for the same reason that they all
of them attain, immediately upon entering into action,
as great a perfection as at any- time they are destined to
possess. ' B

Nevertheless there is nothing more common than
the predominance of one system of the organic life
over the other systems ; thisis sometimes the vascular,
* sometimes the pulmonary apparatus, at other times
the organs of digestion, and the liver especially, have
 the greater degree of developement, and decide on
. the particular temperament of the individual ; but the
- cause of this sort of constitution depends on primitive
organization, on the structure of the parts, on their
- conformation. Such superiority is by no means the
~ effect of exercise or habit, for the feetus and the child

display the same phenomena, in ‘as much. reality
~though less appalemly mdeed than adolescence, or
’ maﬂhmd :

In the same way, the debility of any particular
system of the internal functions, may depend either
on original constitution, or ou some accidental vice

or
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ot diseage, by which, while the others have tegrained
.untouched, its constitution may have been impaired. .
- ,Such then is: the greatdifference of the two lives of
the animal, . with respect to inequality of perfection in
- the organs, In the animal life, the predominance or
.inferiority of one system, with relation o the pthers,
d_epends. almost _entirély up}:au its activity or inextia,on
its habitude of acting or not acting. In the organic
lite on the contrary, such states are immediately con-
nected with the texture of the organs, and never with
their education,

From heunce also we have the reason why “phy-
sical temperament, and moral character, are not
susceptible of change from education, which so pro-
digiously modifies the actions of the animal life, for
as we have seen, they both of them belong to the
Gr‘gani.c life.'..a wib b aada b Jled L 22381 s

The character is, if I may so express myself, the
physiognomy of passions’; temperament, that of
;thf.' internal functions: now the one and the other
being at all ages the same, having a direction which
habitude'and exercise can never alter, it is manifest
that they must ever be withdrawn from the influence

. of edueation., The violence of the temperament may
indeed be moderated, for the powers of the judgment,
~#nd reflection. may be augmented, and the animal life
, strengthened in such way 2s to give it a capacity of
. desisting the impulses of the organic life; but to
- attempt an immediate alteration of the character, or of
. the passions, which are its habitnal expressions, is an
.1 enterprize analogous to that of, the physician, who

should attempt to elevate ox depress, (and that, for the
entire life. of the patieny,) the ordinary ,contracting
powers of the heart and arteries, ;

.
- 4! -
e

We
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We should observe to such physician, that the
circulation and respiration, are not under the dominion
of the will; and that they cannot be modified ex-
cepting in passing into a state of disease, The same
observation might be made to those, who imagine that

the character, and consequently the passions may be
modified.

CHAPTER tue TENTH,

FEET T
ot —

OF THE NATURAL TERMINATION OF THE TWOQ
LIV ES.

We have just now seen, that the two lives come
mence at distant epochs; we have seen them deve
loping themselves according to laws, which are exe
actly the reverse of each other. I shall now attempt
to describe them, as they terminate; and this they
do in a very different manner also, assuming characters
at such time as distinct and separate, as those which
they possess during the periods of their activity. In
this place, I shall speak of natural death only; those
deaths, which originate in accidental causes, will be

the object of the second part of this work.

1 .
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§ I.— I natural Death the animal life is the first
to cease,

Natural death is remarkable for the following reason
chiefly :—it terminates the animal life, a long time
before it puts an end to the organic life.

He who dies in consequence of a very prolonged old
age, dies in detail ; his exterior functions are finished,
one after the other; the senses are shut up successively;
the ordinary causes of sensation pass over them, and
do not affect them,

The sight grows dull and confused; it ceases at
length to transmit the images of objects: thisis the
blindness of old age; sounds also, after a certain time,
affect the ear confusedly; the organ at last becomes
entirely insensible. The cutaneous covering of the
body grows hard and dry ; it is the seat of an obscure
and imperfect touch, Besides which, the habitude of
feeling has blunted the power of feeling ; at the same
time all the other organs which are dependent on the
skin, grow weak and perish; the hair falls, it is de-
prived of the juices by which it was nourished : to
continue our description, odours make but a feeble
impression upon the nostrils, -

The taste indeed is a little more kept up; bat let it
be remarked that this sense is connected with the
organic as much as with the animal life, and is there-
fore necessary to-the internal fanctions: In this way,
when all agreeable sensations have fled the old man,
when their absence has already broken in part the con-
nexions, which attach him to the world, his taste re.
mains him still; it is the last thread to which is sus-
pended the pleasure of existence.

In this way, isolated in the midst of nature, already

deprived
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there eannot be any comparison made between the
two, and in consequence therg must be a wauat of pre-
cision in the judgement.-

' For these reasons, the first ﬁnd the latter a@gs of
- man, are equally remarkable for imbecility. - Old age is
second infancy. The two periods of life resemble each
other with regard 1o want of judgement; they -diﬂ'e;
only as to the ¢auseof such defect. |

The intervuption of the functions af' thE brain of the
old man, is 2 consequence of the almost entire annihi-
lation of the sensitive system with him; in the same
'-Way does the weakness of the locomotive power,
suceeed almost inevitably to the inactivityof the brain.
This organ in fact re-acts upon the muscles, in pro=
purﬁ@u only as the senses aet wpon it.

The movemeunts of the old man are few and tardy :
he changes with difliculty - the attitude, into which he
has thrown himself ; seated near the fire, and concen-
- trated within himself, a stranger to every thing without
Lim, he passes his days there, deprived of desire, of
passion, and sensation; speaking little because he is
determined by nothing to break his silence, yet happy
in feeling that he still exists, when almost every other
sentimeunt is gone.

The rigidity of the muscles however, and the dimi-
nution of their contracting powers, is another cause of
inactivity in the old man, and doubtless has its in-
fluence ; but it is by no means the principal one, since
the heart and the muscular fibres of the intestines,
contract the same rigidity, and are deprived of their
powers of moving, in a very different way from that,
in. which the voluntary muscles lose it. With the
voluntary muscles, it is not so much the power as the
excitant of the power which is lost. If it were
possible te compose a man with the senses and brain
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the influence of society ; the eye by artificial light,
the ear by sounds too frequently repeated, an1 above
all by those of speech, ‘which are wanting to viher
animals ; the smell in like manner is debilitated by
factitious odours, the taste by savours, which certainly
are not natural, the touch and the tact by coastant
attrition, and the brain by too incessant thinking,

We live then externally with excess. We abuse
our animal life; it is circumscribed by nature within
limits which are too much enlarged by us for its
duration ; thus it cannot be surprising that it should
cease 50 soon. In fuct we have seen the vital powers
divided into two orders, the one appertaining to this
life, the other to the organic life. These two orders
may be compared to two lights which burn at the
same time, and which have only a determined quanti ty
of materials for aliment. In which case, if the one be
agitated by a stronger wind than the other is, it must
necessarily be the sooner extinguished.

~Yet social influence notwithstanding is very advan-
tageous to man. It gradually disengages him from
those bonds which attach him to life, and renders the
instant of death less terrible.

The idea of our last hour, is painful only because it
puts an end to our animal life. The borders of the tomb
are beset with terrors, which will all be found to origi-
nate in the thought of such privation,

Itis not the pain of death, which we fear ; how many
dying men are there for whom the gift of existence
would be precious, though purchased at the expence of
an uninterrupted series of suffering! If we look at the
animal which lives but little externally, he by no means
trembles at beholding the instant of his death,

Were it possible to suppose a man, who in dying
should lose bis internal functions only, such man

would
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would loek tpon’ his death with an indifferent eye;
because he would feel that the blessings of existence,
are attached to the powers of feeling the mﬂufnce, of
nature and society. :

If the animal life then be terminated gradua]lj, if
each of the bonds by which we are capable of the
pleasures of living, be broken by little and little, such
pleasures will escape us imperceptibly, and the old
man will have forgotten the value of life, when it is
about to be taken from him; such destruction will
resemble that of the vegetable only.

§ Il.—The Organic Life in natural death does not ter«
minate as it doef in accidental death.

The organic life remains witlr the old man after the
almost total loss of his animal life, and terminates in- a
very different manner from that which is exemplified
in the case of violent and sudden. death. The latter
has two periods, the first of which is marked by the
sudden cessasion. of respiration and the circulation,
the second by the slow and gradual extinction of the
other organic functions. B :

The parieties of the stomach for instance contitue
to act upon the aliment which may be found there, the
Juices of the stomach continue to dissolve it. The
experiments of the English and Italian physicians
upon. absorption, (experiments the whole of which I
have repeated) bave proved that this funetion net unfre-
quently remains in a state of activity, after the general
death of the body, and if not as long as some have
supposed, at least for a very considerable interval.
Discharges of urine and feeces arei often observed: te
take place many hours after sudden death.

The process of nutrition also continues to be mani-

fest
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fest in the hair and in the nails ; the same would doukt-
less be the case in all the other parts, as well as in the
secretions, could we observe the insensible movements
of which their functions are the result. The heart of
the frog being taken away, the capillary circulation
may still be seen under the influence of the tonic
powers. The body is very slow also in losing its
animal heat.

[ might augment the above observations with o
number of others, which would go to prove the
same assertions ; on the contrary, in the death which
is the effect of old age, the whole of the functions
cease, because they have each of them been succes-
sively extinguished. The vital powers abandon each
organ by degrees, digestion languishes, the secretions,
and the absorptions are finished, the capillary secre-
tions become embarrassed ; lastly, the general circu-
lation is suppressed. The heart is the ultimum
moriens.

Such, then, is the great difference which distin.
guishes the death of the old man, from that which is
the effect of a sudden blow. In the one, the powers
of life begin to be extinguished in all the parts, and
cease at the heart; the body dies from the circum-
ference towards the center : in the other, life becomes
extinct at the heart, and afterwards in the parts. The
phenomena of death are seen extending themselves

from the center to the circumference.
)

O

BICHAT









146

should engage the particular attention of the phy-
sician and Physiologist. Now this sort of death may
happen in two ways: sometimes It is the result of
great disturbance excited in the economy ; and some-
times it is the effect of disease.

In general it is easy enough to discover, according
to what laws the functions are terminated in conse-
quence of any violent or sudden attack ; of apoplexy,
for instance, greal hemorrhagy, concussion of the
brain, or asphyxia ; because in such cases the organs
of the body, excepting that which is immediately af-
fected, are not the seat of any peculiar lesion, and
cease to act from causes diametrically the contrary of
those, which according to the common course of things
maintain them in action. Now as these causes are
partly known, their contraries may be inferred; be-
sides, we are capable of imitating these sorts of death
upon animals, and consequently of analyzing, experi-
mentally, their different phenomena.

On the other hand it is seldom in our power to pro-~
duce artificially in the bodies of animals the diseases of
the human species. Were we even possessed of such
power, we should gain but little knowledge from it:
ihe laws of life in fact are so changed, so modified, so
altered in their very nature, by the various morbid
affections to which the parts are subject, that but very
seldom can we depart from the known phenomena of
the living animal, when we undertake to enquire into
those which it exhibits inits dying moments. For
such enquires it would be necessary to know what is
that intermediate state between health and death, in
which the functions experience so remarkable a change;
a change, which has such infinite varieties, and pro-
duces such innumerable sorts of disease.  But, where

shall we find the physician, who will assert that {rom
the
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the actual data of his art, he understands in such inter~
mediate state, the profoundly hidden operations of
hature? :

In these researches then, we shall occupy ourselves
more especially on those sorts of death which 1 first
enumerated. Those, which have beep mentioned in
the preceding paragraph will engage ns only now and
then : besides, at my age I cannot be shppused to have
acquired a sufficient degree of medical knowledge to
treat of them with advantage,

The first remark, which the observation of the dif-
ferent kinds of sudden death suggests, is, that in all of
them the organic life to a certain point may subsist,
the animal life being extinct; but that the latter is
entirely dependent, and lasts not for a moment after the
interruption of the former. The individual, who is
struck with apolexy may live internally for many days
after the stroke, externally he is dead: In this case
death commences with the animal life: if on the con-
trary it exerts its influence in the first place upon any
of the essential organic functions—as on the circula-
tion in wounds or on respiration in the asphyxi®—the
animal life is gone at once, together with the sensible
actions of the organic life.

The red and warm-blooded animal, loses his external
life at the moment when he ceases to exist internally,
the cessation of the phenomena of his organic life is a
sure index of his general death; indeed the reality of
death can be pronounced only from such datum; the
interruption of the external phenomena of life is in
almost every instance fallacious.

On what depends this difference of the manner in
which the two lives accidenially end? Itis owing to

the mode of that influence, which they exercise the
1¢ one









150

will hardly ascend in a contrary direction. Apply the
apparatus to a nerve of the loins and the muscles of
the upper limbs, and when the communication is made,
there will be scarcely any contraction; but on the
establishment of a communication between the same
nerve and the lower limbs, a violent convulsive motion
will instantly be occasioned. I have even observed, on
placing-two metallic plates, the one under the lumbar
nerves, and the other under the upper limbs, that the
communication of the two plates by means of a third
metal, will cause a contraction of the lower limbs,
while the upper limbs remain inactive, or move but
feebly.

These experiments are particularly applicable to the
relation of the heart with the brain; for not enly is it
true that the section, ligature or compression of the
cardiac nerves are of little effect with regard to the
functions of the latter, but it is true also, as we shall
presently see, that they do not directly modify the
movements of the former. We may conclude that
the vessels are the exclusive agents of the influence of
the heart upon the brain.

The vessels,as every one knows, are of two sorts—
venous or arterial—they carry black or red blood, the
latter answer to the left side, the former to the right
side of the heart. Now their functions being very
different, the action of one of the portions of this
organ on the brain, can never be the same as that of
the other portion. We shall enquire in what way they
both of them act upon it. ¢

In naming these two portions, I shall not make use
of the expressions of right and left to distinguish them,
but of those of the red-blooded and the black-blooded
heart, for each of these portions of itself is an isolated
organ, distinct from that to which it is applied, and in

the
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the adult especially so. In fact there are two hearts,
the one arterial, the other venous, notwithstanding
which, we can hardly employ these adjectives for the
purpose of designing them, since they both alike possess
their arterial and venous appendages. On the other
hand, they are neither of them situated exactly to the
right or to the left, are neither of them exactly for-
wards or backwards. Besides which these latter deno-
minations would not apply to animals,

§ 1.—1In what way does the cessation of the functions of
the red-blooded heart interrupt the
Sunetions of the brain?

The red-blooded ventricle and auricle, exert their

influence upon the brain by means of the fluid which
they send thither through the carotid and vertebral
arteries. This fluid may excite the cerebral organ in
two ways. Ist. By the movement, with which it is
directed. 2nd. By the nature of its colouring prin-
ciple. ;
It is easy to prove that the movement of the blood is
necessary to the life of the brain. Expose the brain
of an animal in part, and tie the carotids. In such
case the cerebral movement will be sometimesweakened,
and then the animal will be stupified, at other times
the vertebral arteries will exactly supply the place of
the carotids, and then there will be nothing deranged
in the principal functions of the brain; for there is
always a relation existing between the alternate rise
and fall of the cerebral mass, and the energy of" life
which it displays.

In general, the obliteration of the carotids is never
suddenly mortal. Animals will live without them, at

least for a certain time. Ihave kept dogs in this
state
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situated at its base, between the brain and its bony
parietes; in consequence of which, at each diastole,
the vessels experience a resistance from the bone,
which is communicated immediately to the cerebral
mass. At such time the brain is really lifted, just in
the same way as we see a tumour lifted by the arteries
which creep along the bones beneath it; and instances
of this are frequent. So apparentindeed is the motion
of tumours when they are situated over the carotid, as
it lies upon the vertebral column, or over the femoral
artery, immediately after its passage under the crural
arch, as often to occasion doubts with respect to their
nature.

But no other organ is enclosed within a bony cavity;
the motion of the arteries every where else, is lost in
the surrounding cellular substance, or soft parts.
Such motion, then, is unessential to the functions of
the fiver, the kidney, and other analogous viscera.

The integrity of the functions of the brain, is not
only dependent on the mere motion, but on the sum
also of the motion communicated. It is equally im.
paired by too much, or by too little motion. Of this
assertion the following experiments are proofs.

Ist—Inject water by the carotid of a dog; the
presence of this fluid in the brain is not pernicious,
and the animal will live very well, when the injection
has been skilfully made. But if it be pushed with
violence, the cerebral action will immediately be
troubled, and often cannot be restored. 1In every ex-
periment, there will be found to exist a relation between
the force of the impulse and the state of the brain ; if
the pressure be but a Jittle augmented, its effects will
be instantly seen in the agitation of the countenance
of the creature ; if relaxed, a corresponding calm will

succeed 3
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succeed ; if increased to the highest pitch, it will im-
mediately occasion death.

2dly.—If the brain be exposed, and an artery after-
wards opened, so as to produce a considerable he-
morrhage, the motion of the brain will be diminished
in proportion as the afflux of the blood to it is dimi-
nished, and finaily will cease entirely. Now, according
to all these various degrees of diminution, which may
be observed in the movements of the brain, will be the
corresponding weakness of the cerebral influence as it
is discoverable in the state of the eyes, the tail, and
the voluntary motion of the animal.

Hence it is easy to see, why a state of prostration
and languor is always the consequence of great he-
morrahage—and from what has been said above we
may conceive the reason, why the arterial system of
the brain has been at first concentrated at its base,
while the larger venous trunks are almost all of them
situated on the convexity of its surface. The base of
the brain is small and easily moved, the convexity
large and little capable of transmirting motion, such
as could be made upon it by vessels. Besides, it is at
the lower part of the brain that exist its particular and
essential forms. The lesions of these are mortal, and
consequently their functions must be important. On
the contrary, experiment and observation alike have
proved, that very little derangement follows, from
cutting or rending the substance of the upper part
of this organ. Hence also we may see the reason,why
its natural defences towards its base, are constituted in
such way as to be almost impenetrable, and Wh}' at its
upper surface, it is less protected. Now, where its
life is indispensable, and its action absolutely neces-
sary, it should naturally receive the first and undimi-
nished impulse of its excitant. We may conclude,

that
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his remarks, to be the repletion of the blood vessels of
the brain by air, which had been developed there spon-
taneously, and which says he, by its rarefaction, com-
pressed the origin of the nerves. I cannot suppose
that auch compression can be effected by the very
small quantity of air, which, when injected into the
carotid, is sufficient to occasion death ; accordingly, I
should doubt whether this compression were real in the
cases adduced, but for this, they are not the less im-
portant. Whatever be the manner in which it kills,
air 1s mortal whenever introduced into the brain, and
this is the essential point. It is with the fact that we
have to do and not the manner.

Fourthly, As often as an animal is killed by ‘the in-
sufflation of air into one of its veins, I have ascertained
that the whole of the red-blooded, as well as the black-
blooded heart, is full of a frothy blood, mixed with
air bubbles ; and that the carotids, and vessels of the
head, contain a similar blood ; such blood must act
upon the brain, in the same manner as it does in the
two sorts of apoplexy, of which we have just been
making mention.

Fifthly, If air be pushed into one of the divisions of
the vena porta from the side of the liver, it oscillates
in the greater trunks of that organ for a considerable
length of time, and arrives but slowly at the heari.—
In this instance [ have observed, that the animal ex-
periences, only after a certain interval, those affections
which are sudden when the fluid is injected into the
viens of the principal system.

Sixthly, The rapidity with which, in certain’experi-
ments, the annihilation of the cerebral action suc-
ceeds to the insufflation of air into the veins, might
almost persuade us that such phenomenon is occa-
sioned, as it is in wounds of the heart and syncope ;—

but
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but 1st. the most simple inspection is sufficient to
shew us that the heart continues to act after the appa-
rent death of the animal—2dly, as the motions of the
heart are prodigiously accelerated by the contact of
the foreign fluid, they push on the frothy blood with
an extreme velocity, and hence we have the reason,
why the brain in such case is so rapidly affected.

Seventhly, Were the crebral action in this sort of
death interrupted for want of movement from the
heart, it would happen as it does in great hemor-
rhages of the aorta; thatis to say, without violent
convulsion. But here, on the contrary, the convulsion
1s extremely violent, immediately after the injection,
and consequently, announces the presence of au iiri-
tating substance on the brain.

We shall conclude, that in the accidental mixture
of air with the blood of the venous system, it is the
brain which dies the first, and that the death of the
heart is the consequence of the death of the brain. T
shall explain in another place, in what way this phe-
uomenon is occasioned.

CHAPTER tue THIRD.

R |
e m———

Or THE INFLUENCE oF THE DEATH oF THE HEART
OVER THAT OF THE LUNGS.

THE lungs are the seat of two very different sorts of
phenomena. The first, which are entirely mechanical,
are
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are relative to the rise and fall of the ribs and diagph-
ragm, to the dilatation and contraction of the air yes-
sels, and to the entry and exit of the air, which is the
effect of these movements. The second, which are
purely chemical, imay be referred to the different alte-
rations, which the air and blood experience.

These two sorts of phenomena have a mutual de-
pendence on each other. Without the mechanical,
the chemical changes could not be made ; without the
chemical changes, the blood would cease to become
an excitant to the brain, in consequence of which that
organ would no longer operate upon the diaphragm or
intercostal muscles ; the muscles themselves would
then become inactive, and the motions of the thorax
be annihilated. These phenomena, however, are put
an end to in a different manner by the death of the
heart, accordingly as it happens on one or the other
side.

§ [.—In what manner are the actions of the lungs inter=
rupted when the black-blooded heart ceases to act 2

The heart has certainly no influence over the me-
chanical functions of the lungs, but it contributes es-
sentially to produce the chemical changes which are
made there, by sending thither the fldid which is des-
tined to undergo a change. When its functions then;
are ‘interrupted, as may happen from wounds or be
occasioned by ligature, the chemical changes which
should be made in theblood, are suddenly suppressed ;
though the air continue to enter into the lungs, from
the dilatation and contraction of the chest.

Meanwhile there arrives nothing at the red-blooded
heart, or so little as to be insufficient for the produc-

tien
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So strict a connexion between the movement of the
Ireart, and the functions of the animal life, is not ob-
servable in those animals in which the brain, in
order to act, does not require the babitual stroke
of theblood. Tearaway the heart of a reptile, or tie
its large vessels, and it will continue for a long time o
move and have sensations..

Besides, supposing even that the action of brain
were not to be suspended from lesions of the red-
blooded heart, the animal life would not, on that ac-
count, be the less put an end to; because to the exer-
cise of the functions of this life, is attached as a ne-
cessary cause, the excitement of its organs by the
afflux of' blood into them : now this excitement, both
here and every where else, depends upon two causes.—
Ist. on the movement impressed, and 2dly, on the na-
ture of the blood. At present I shall only examine
the first mode of influence ; the latter will come under
our cousideration, when we speak of the lungs.

Habitual motion is necessary to all the parts of the
body alike, is a condition essential to the functions of
ihe muscles, the glands, the vessels, and the mem-
branes, &c. Baut this movement, which is partly de-
rived from the heart, is very different from that which
1s communicated by the blood to the brain,

The latter organ receives an impulse by which the
whole of its mass is visibly raised, an impulse, in the
intermission of which the whole of its mass subsides.
On the contrary, the interior moveraent, by which its
particles are affected, is scarcely marked at all: and
this depends upon the smallness and the delicacy of
the vessels by which its substance is penetrated.

The contrary of this appearance is observed in the
movement occasioued in the other organs by the in«
flux of the blood iato them : we see them neither rise

nox
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subside ; there is nothing like a general impulse made
upon ihem, because, as I have said, such impulse is
lost from the little resistance of the surrounding parts.
On the contrary, they are penetrated by vessels of
considerable magnitude, which ereate an intestine mo-
tion, oscillations, and impulses adapted o the actions
of the tubes, lamellz, or fibres, of which they are com-
posed. This difference of movement may be easily
{:bnceived, by comparing the manner in. which the
brain on one band, and on the ather the liver, the spleen,
the muscles,or the kidneys receive their blood; indeed it
15 requisite that the brain should be distinguished from
the I.:J!imr_q.rgans, in the manner of receiving its im-
pulses, because it is enclosed in a case of bone, and
consequently abstracted from the thousand other
Causes of agitation, to which the other parts of the
body are exposed. : '

For we may remark, that all the other organs have
about them a number of agents, which are destined to
supply the place of that general impulse, which is
wanting to them on the part of the heart. In the
breast, the intercostals and diaphragm aye continually
rising and falling ; the lungs and the heart are suc-
cessively the seat at of a dilatation and contraction. In
the abdomen, there is an uninterrn pted agitation pro-
duced, by the influence of respiration upon its muscu-
lar parietes ; an incessantly variable state of the sto-
mach, intestines and bladder. Lastly, from the various
contractions of the muscles, the limbs have a still
more evident cause of movement. - '

Nevertheless, it is probable that every one of the
orgaus, as well as the brain, has a general though ob-
scure movement impressed upon it, from the pulsation
of the arteries ; and hence, perhaps, we have the rea-
son, why the greater number, of the viscera, receiye
. the
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impulse of the red blood upon their concave surFa::es;
as may be seen in the kidneys, the liver, the spleen,
and the intestines. By such disposition, the impulse
of the heart is less divided,

From what has now been said, we may add another
reason to that which we have before given, for estab-
lishing in what way the functions of the animal life are
interrupted from cessation of action in the red-blooded
heart. We may now also begin to explain the same
phenomenon in the organic life. The reason of such
interruption in both the lives is the same. Itis as
follows :

Ist. In the case of death affecting the red-blooded
heart; the intestine movement, which proceeds from
the manner in which the arteries are distributed within
the substance of all the organs, both of the one and the
other life, is suspended ; hence there exists no farther
cause of excitement for the organs: they must conse-
quently die.—2dly. The causes of the more extensive
and general movements of the organs are abstracted ;
for almostall these causes depend upon the brain. We
respive and move, ounly while the brain is alive: but as
the brain must be in a state of collapsus, as soon as it
ceases to receive the impulse of its blood, its influence
must be evidently annihilated.

Hence it follows, that the heart exercises over the
different organs two modes of influence; the one di-
rect and immediate, the other indirect, and made
through the medium of the brain, so that the death of
the organs in consequence of the death of the heart,
is immediate or mediate.

We have sometimes examples of partial death, ana-
logous to this sort of ‘general death. Thus, when the
circulation is'impeded in u limb, and the red blood no
longer distributed to its parts, such parts become at

i first
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first insensible and paralytie, then gangrenous. * The
operation of ancurism furnishes us with too many in-
stances of this pi]PIIUIITEllﬂﬂ, which by ligarure, may be
produced also in the living animal. Undoubtedly the
principal cause of death in these cases, is the want of
that stimulus which it is the business of the particles
of the red blood to create, in contradistinction to those
of the black blood, but the absence of the intestine
movement in question, is by no means a less real
cause of such death.

As for the interruption of the nutritive process, it
cannot be admitted as a cause of the symptoms which
succeed after the obliteration of a large artery. The
slow, the gradual, and insensible way, in which this
function is performed, does not accord with the sud-
den and instantaneous production of those symptoms,
especially as they affect the animal life; for this is
annibilated in the limb at the very instant when the
blood ceases to flow into it, just in the same way as It
is, when by the section of its nerves, the influence of
the brain is abstracted.

Besides the preceding causes, which, when the heart
is dead, suspend in general the whole of the animal and
organic functions ; there is another cause of death
which especially affects the greater number of the
latter, such as the processes of nutrition, exhalation,
secretion, and therefore digestion, which is only per-
formed by means of the secreted fluid. This cause of
death to which [ refer, consists in the necessary stop
which is put to these different functions, in conse-
quence of their no longer receiving the materials upon
which they are exercised, Nevertheless, such term
arrives by degrees uﬁ]}*, because they receive the ma-
terials on which they act, from the capillary, and not
from the general circulation. Noyw the capillary cir.

| : . culation,
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culation, is only subject to the influence of the insen-
sible contractile powers of the parts in which it is per-
formed ; and is exercised independently of the heart,
as may be seen in the greater number of reptiles,
where the heart may be taken away, and the blood be
rotwithstanding observed to oscillate for a long time
afterwards in the minuter vessels. It is manifest, then,
that whatever quantity of blood is left in the capillary
system at the period of the death of the heart, will for
some time afterwards be suflicient to keep up the
functions in question, and that such functions in eonse-
quence will only gradually cease.

The following is a general view of the manner in
which the annihilatien of all the tunctions succeeds to
the interruption of those of the heart.

The animal life is terminated—I1st. Because the
organs of which it is composed, are no longer excited
without, by the movement of the neighbouring parts,
nor within, by the blood.—2dly. Because the brain,
from want of excitement, can no longer be a cause of
excitement.

The organic life is terminated—1st. Because, as in
the animal life, there is a want of external and internal
excitement for its different viscera.—2dly. Because
there is a want of the materials on which its functions
are particularly exercised. {

There are a number of other considerations, how-
ever, besides those which we have mentioned, which
prove the reality of the excitement of the organs, from
the movement comnunicated to them by the blood, as
well as the reality of the cause, which we have asserted
to be that of their death, when such excitement
ceascs.,

For, 1st.—The organs which are penetrated only by

the serum of the blond, such as the hair, the pails, the
tendons,
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tendons, and cartilages, enjoy a less degree of vitality,
and a less energetic action, than these in which the
blood is made to circulate, either immediately by the
heart, or by the insensible contractile powers of the
parts themselves,

2dly.—~When the white organs are inflamed, they
receive an augmentation of life, a 'superabundance of
sensibility, which frequeatly put them on a level in
many respects with those organs, which in their na-
tural state are endowed with the highest degrees of
Jife and sensibility,
+ Sdly.—Those organs which habitually receive the
influx of thered blood when inflamed, exhibit, in every
instance, a local exaltation of the phenomena of life,
In the two preceding lnstances, it is true, indeed, that
the change of vital powers, precedes in point of time,
the change which is made in the circulation ; the or-
ganic sensibility of the part, has been augmented be_
fore the blood is carried thither in greater quantity ;
but afterwards it is the aflux of such encreased quan-
tity of blood, which keeps up the unnatural action
which has been established, A determined quantity
of blood in the ordivary state of the part, is necessary
to the maintenance of that state ; but when the part
receives a double or triple increase of energy, its exci-
tant also must be doubled or i pled; for in the exer-
cise of the vital powers, there are always three things
to be remarked ; the power inherent in the organ ; the
excitant which is foreign to it; and the excitement
Wwhich isthe product of the two.

4thly—It is doubtless, for this reason, that the or-
gans to which the blood is habitually carried by the ar-
teries, enjoy a degree of life, proportionate to the
quantity of fluid by which they are injected. Such
phenomenon may be observed in the glans penis, in

the
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the heart, whose death successively produces that of all
the other organs, the lieart, on which the passion is
exerted. :

And hence we are led to some considerations on
syncope, an affection exemplifying in a lesser degree
the same phenomena, which in a greater one, is offered
us in cases of sudden death. :

The causes of syncope are referred by Cullen to two
gencral heads : Of these there is one set which accord-
ing to him afiect the brain, another set which affect
the heart. Among the first, he places the more violent
inpulses on the mind, and various evacuations, but it
is easy to prove, that the brain is only secondarily
affected in syncope produced by passion, and that it is
the heart, whose functions in all these cases are the
first to be interrupted. The following considerations,
it I am not mistaken, will leave but little doubt on this
head.

First,—Ihave proved, in speaking of the passions, that
they never affect the brain in the first place; that the
action of this organ, in consequence of their develop-
ment, is only secondary, and that every thing relating
to our moral affections has its seat exclusively in the
organic life.

Secondly.—The phenomena of syncope when pro-
duced by lively emotion, are similar in every respect
to those of syncope, the effect of polypt or dropsy of
the pericardium, but in the latter, the affection of the
heart is the primary one, and should in consequence
be the same in the former sort of syncope.

Thirdly,—At the moment when syncope takes place,
we feel the attack at the heart, and not in the brain.

Fourthly,—In consequence of lively passions, which
may have occasioned syncope, we find that the heart

and not the brain becomes diseased, nothing is more
common
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It is of no importance to our present purpose,
whether syncope depend on polypi on auveurism, or be
the result of some violent emotion. The successive
affection of the organs is always the same. They die
for the moment in the same way, as they really perish
when the heartis wounded, or a ligature put upon the
aorta. In the same manner also are those sorts of syn-
cope produced,which succeed after any great evacuation
of blood, pus, orwater. The heart is aflected from
sympathy, the brain for want of its excitant.

Those cases of syncope which are occasioned by
peculiar odours, by antipathies, &e. appear also to be
attended with the same progression of symptoms,
though their character be much less easily understood.
"There is a great difference between syncope, aspbyxia,
and apoplexy, in the firstit is by the heart, in the
sccond by the lungs, in the third by the brain that
begins the general death of the body.

Death, as it happens in consequence of disease, i
generul exemplifies o concatenation of these different
symptoms. The circulation, respiration, or cerebral
action cease, the other functions are afterwards in-
terrupted of necessity, butin these sorts of death, it
varely happens that the beart is the first to die. This
lowever is sometimes the case.  Alter long continued
suffering, great suppuration, and sometimes, in dropsy,
certain fevers, and gangrenes, one fit of syncope comes
on after another, at last a longer one succeeds, and the
patient dies, but whatever be the part alfected, whatever
the diseased viscus or organ, whenever the pheromena
of death commence by the heart, they succeed each
other as we have described them to do in sudden death,
from lesion of that organ. In other cases, the heart is
the last to act, is the ultimum morieus.

1a
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N I.—7n what manner 1s the aeath of the heart occasioned
by the interruption of the mechanical Sfunctions of
the lungs.

The interruption of the functions of the heart, can
only succeed in two ways to that of the mechanical
functions of the lungs: First, directly, because a me-
chanical impediment is put to the circulation of the
blood, by a state of collapse in the lungs. Secondly,
indirectly, because in such state the langs no longer
receive the materials, upon which their chemical func-
tions are exerted, and therefore cannot transmit them
to the heart,

Physiologists have all of them admitted the first
mode of interruption in the Pulmonary circulation.
Reflected on themselves, the vessels of the lun gs have
not appeared to them, to be capable of transmitting
the blood, on account of the numerous angles which
they make. This idea they have borrowed from the
Phenomena of hydraulics, and it is their reason for the
death which ensues, in consequence of a too long con-
tinued expiration.

Notwithstanding all ‘which it has been proved by
Goodwyn, that in such case there remains a sufficient
quantity of air in the air vessels, -for dilating them
enough to allow of the mechanical passage of the blood;
he proves in consequence, that an unnatural perma-
nence of the state, in which the lungs are placed from
the act of expiration, does not affect the blood in the
way, which. is commonly believed. This is one step
towards the truth, but we shall approach it much more
nearly, and even attain it should we be able to prove,
not only that there remaing a sufficiency of air in the
lungs to permit the transmission of the blood, but that

i n the
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the very folds produced in the vessels by a state of col-
lapsus in the organ are not a real impediment to its
course. The following observations and experiments
will assuredly determine this fact.

1st.—I have already proved, that a state of fulness
or emptiness in the stomach, and in all the hollow
organs in general, produces no apparent change in the
state of their circulation ; and that the bloed in con-
sequence, will traverse the vessels, when bent or doubled
upon themselves, as easily, as when they are distended
in every direction. For what reason should a different
effect be produced in the lungs, by the same disposi-
tion of the parts?

2dly.—There are different vessels in the aeconomy
which we may alternately bend or extend at pleasure:
such are those of the mesentery, when exposed by an
incision into the abdomen of the animal. Now in this
experiment, which has been already made to prove the
influence of the tortuous direction of the arteries upon
the mechanism of their pulsatign, if one of the mesen-
terics be opened, and then either bent or extended, in
either case the blood will be thrown out with the same
degree of violence, and in equal times will be emitted
in equal quantities. I have always obtained the same
vesult in this experiment which I have many times
repeated. From analogy we might expect the same
from the vessels of the lungs, and from lhﬂ following
experiment it may be proved. -

Srdly.—~Take a dog, cut the trachea, and adapt the
tube of aninjecting syringe to it, then make a vacuum
in the lungs, and cut the carotid artery. ltis evident,
that according to the common belief, the circulation
should be immediately suspended, in this experiment,
since the pulmorary vessels from their ordinary state
qfd:stensmn;must have passﬂd to the greatest possible

dngree
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degree of collapsus, in consequence of the total ab-
straction of air; notwithstanding which the blood wil}
be violently thrown out from the divided arteries for a
certain time, and must consequently traverse the lungs:
it will afterwards cease by degrees, but this, from
causes which I shall explain hereafter.

4thly.—The same effect may be produced by open-
ing, on both sides, the breast of a living animal, because
the warm and rarified air of the lungs, will be more
than balanced by the pressure of the colder air without;
now, neither in this case does the circulation experi-
ence any sudden change. Tor the sake of greater
exactness, the little air remaining in the celis of the
organmay be voided by a syringe.

Along with these obseryations letus place the facility
with which- the pulmonary eirculation continues to be
made, when collections of water, pus, or blood, are
lying within the pleura, or pericardium. In these
cases the air vessels are often prodigiously contracted,
and consequently the vessels of their parietes doubled
and bent. If this state be taken into.consideration, we
shall have sufficient data for concluding that the tor-
tuous dispusition of the vessels, can never be an
obstacle to the passage of the blood ; and therefore,
that the interruption of the mechanical functions of the
lungs, can never directly put a stop to the action of the
heart, though it may do so indirectly, in impeding the
exercise of the chemical functions of the lungs.

It then we can determine why the heart remains
inactive, when the latter phenomena are anuihilated,
we shall have resolved a double question.

Many authors have asserted that the death, which
ensues after a too long continued inspiration, is owing
to the mechanical distension of the pulmonary vessels
by the rarified air, a distension impeding the circula-

ng tion.
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tion. But this reason also is as false a one, as that
which we have already disproved. Inflate the lungs
as powerfully as may be, then tie the trachea and open
the carotids, and the blood will flow as impetuously, as
when the respiration was perfectly free.

& [I.—Why does the heart cease to act, when the
- chemical functions of the lungs are interrupted.

According to Goodwyn, the reason why the con-
tractions of the heart are stopped, when the chemical -
tunctions of the lungs have ceased to be performed,
consists in the want of that excitement which the red
blood only can produce upon the red-blooded ven-
tricle. This ventricle, says he, has not a sufficient sti-
mulus in the black blood, and death is occasioned be-
cause it no longer is capable of transmitting any thing
to the different organs. In this case death must hapa
pen, as it would from ligature of the aorta—precisely
in the same way as when its source is exclusively in
the heart. The other parts die only for want of blood,
Just as when in a machine, the principle spring being
taken away, the others eease to act, because they are
not put into action.

On the contrary, 1 am persuaded that there is a ge-
neral afiection of all the parts, whenever the chemical
functions of the lungs are suspended ; I am persuaded
that the black blood continues to be pushed on for
some time by the aorta, and that its influx into the
orguus is the oeceasion of their death ; that the organs
die in fact, not beeause they do not receive blood, but
vecause they do not receive red blood; in a word,
that they are penetrated by the material cause of their
death ; so much so, that we may asphyxiate ‘any iso-
lated pait at will, by injecting it with vem:;us‘blnud-

; : w hile






182 .

concussion of the brain for many seconds. [t follows,
that in asphyxia, the different organs do not cease to
act, because the heart has ceased to supply them with
bload, but because it no longer supplies them with
that sort of blood by which they can be stimulated.

2dly, It the trachea of an animal be stopped, and an
artery opened, the colour of the blood which it emits,
will gradually be changed, and at last become as black
as that of venous blood. Now, notwithstanding this
phenomenon, which is as apparent as it can be, the
fluid for some time afterwards is thrown out full as
strongly as it would be, were it red. I have seen a
quantity of black bleod discharged in this way, more
than suflicient to kill the ereature from hamorrhage;
were it not already dead, in consequence of its asphyx-
lated state.

3dly, In the last-mentioned experiment, it may, in-
deed, be alledged, that some remains of air in the air
cells, might, as long as the black blood continued to
flow, have communicated to it a principle of excite-
ment ; but to put it out of all doubt, that the venous
blood does really pass into the aortic ventricle, un-
altered in its passage from the corresponding cavity,
the air may be entirely pumped out of the lungs with
asyringe, by exposing the trachea, in the first place,
and then adapting the instrument to the transverse
section of the tube; after this, let the carotid be
opened ; now as soon as the red blood contained in
this artery is exhausted, the black blood will succeed
to it, and that, without undergoing a varietf of grada-
tions in colour ; in this case also for a time, the jet
will be very powerful, and only be gradually weak-
encd 5 butif the black blood were not an excitant to
the heart, its interruption should be immediate.

4th
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4th. The following is another proof of the same na
ture. Expose the breast on one side by sawing ex-
actly through the ribs before and behind : when this
is done, the lungs on that side will collapse. Proceed
to open one of the pulmonary veins; fill a syringe
warmed to the temperature of the human body with
venous blood, then push it into the red-blooded ven-
tricle. Now, according to the common opinion upon
the subject of asphyxia, such fluid should at least di-
minish in a sensible way, the movement of that ca-
vity, notwithstanding which, in four successive experi-
ments, I could not observe any such diminution, On
the contrary, in one of thew, on pushing the piston,
the strokes of the heart were asugmented in number.

5thly. If the black blood be not an excitant to the
heart, it can only want such power, because it contains
more carbon and hydrogen, than the red blood ; but
if the heart of an animal which has been killed ex-
pressly for the experiment, by lesion of the brain or
of the lungs, has ceased to beat, it may, notwithstand-
ing, be made to contract as long as it preserves its
irritability, by throwing into the aortic ventricle
either hydrogen gas, or carbonic acid gas. It follows,
that neither hydrogen gas nor carbon can act as seda-
tives to the hieart.

The experiments which I made and published last
year, on the emphysemata, produced in different ani-
mals with these gasses, have established the same
truth with respect to the muscles, since they do not
cease to move in consequence of such experiments,
and after death, preserve their irritability as they
usually do.

Lastly, I have often succ=eded in re-establishing the
contractions of the heart, which have been annihilated

in different sorts of violent death, by the injection of
black
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the principle of irritability—are hydrogen and carbon
the inveise ?

These questions have been sufliciently disputed.—
Let us stop when we arrive at the limits of rigorous ob-
servation. Now, [ think, that we shall establish an
assertion the most strictly conformable with such prin-
ciple, in saying generally and without determining the
manner, that the heart ceases to act, when the che-
mical functions of the lungs are interrupted, because
the black blood with which its fleshy fibres are pene-
trated, is not of a nature to keep up their action.

From this manner of regarding the phenomena of
asphyxia with relation to the heart, it is evident that
both the ventricles should be equally affected by i,
because their parietes must be equally injected with
venous blood. Nevertheless, it is constantly obsery-
able, that the movement of the red-blooded heart is
the first to stop; that the black-blooded heart is in
every case the ultimum moriens ; but this phenome-
non does not supposc a more real, a more decided
debility in the one, than in the other heart; for
as Haller observes, the fact is common to every kind
of death in the red-blooded animal, and not the case
particularly in asphyxia.—Besides, were the red-
blooded heart the first to be absolutely affected, as the
theory of Goodwyn supposes, the following would be
the appearances on opening the asphyxiated subject.—
1st- A distension of the corresponding auricle and
ventricle, by the black blood which they would not be
able to expel into the aorta.—2dly. An equal fulness
of the pulmonary veins and lungs.—Sdly, a conse-
quent fulness and swelling of the pulmonary artery
and the black-blooded cavities. In a word, the con-
gestion of the blood should be the greatest in that 0{'

its reservoirs, whose action is the first to cease,
Bu;



187

But this is contrary to observation—for 1st. In the
asphyxiated subject, the red-blooded cavities and pul-
monary veins, contain but a very small quautity of
blood in proportion to that which distends tlie opposite
heart. 2dly. The place where the blood has stopped,
is found to be principally in the lungs, in the lungs
must we begin to follow its accumulation into the ve-
nous system. 3dly. The arteries are as full of bleod as
their correspondent veatricles, and consequently it
cannot be in the ventricle, more than elsewhere, that
death has been begun.

But what is the reason why the black-blooded heart
is the last to beat? because, says Haller, it is the
longest excited; because it contains a greater quan-
tity of blood ; because the blood is sent into it from
the largest veins of the system, and regurgitates from
the lungs. The famous experiment is well known by
which in emptying the black-blooded cavities, and
tying the aorta so as to retain the blood within the
red-blooded cavities, the contractions of the latter
are prolonged so much beyond the contractions of the
former. But in this experiment it is manifestly the
black blood which accumulates in the aortic auricle
and ventricle, because the breast must be preliminarily
opened, and therefore the lungs collapse.

Should a more direct proof be required, immediately
before the experiment, let the trachea be closed with
a syringe, and the air of the lungs be wvoided; the
experiment will just as well succeed ; besides, the
operator to be sure of the colour of the blood in'the
aortic cavities, has nothing more to do than to open
them, as soon as he has finished his experiment.

We shall conclude thau the black blood is almost as
powerful a stimulus as the red blood to the inner sur-
face of those caviiies, which usually contain the latter

only :
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only : the reason why they are the first to be arrested
in their action, is, because they do not receive so large
a quantity of blood as the others.

Notwithstanding what I have said, T do not entirely -
reject the idea of the red-blooded ventricle being not
excitable by the black blood. It may indeed be less
excitable by this sort of blood, than by the other ; but
I believe that the preceding considerations will reduce
this difference of excitement to a mere trifle.

The following, however, is an experiment where such
difference would appear to be very manifest. if a stop
cock be adapted to the trachea, and an artery opened,
the blood will blacken, aud continue for some time to
be thrown out with its ordinary force, but at last the
jet will gradually grow weaker. If, after this, the aie
be admitted, the blood will almost immediately be-
comered and its jet be visibly angmented. In this
case the sudden augmentation appears at first to de-
pend upon the simple contact of the red fluid with the
sides of the aortic ventricle, since it has not had the
time to penetrate the tissue of the heart; but let
things be a little attentjvely examined, and it will soon
be seen that this impetuosity of impulse, depends on
the movements of inspiration and expiration, to which
the animal is obliged, on the admission of air into the
lungs. The heart excited at its exterior, and perhaps
a little compressed by these movements, is the occasion
of such phenomenon, and expels the blood with a force
whick is far beyond that which results from its habi-
tual contractions. J -

What T havé here advanced is proved, by the mani-
test diminution of the Jet, as soon as once the lungs
have taken on their accustomed degree of action.
Besides, the influence of a series of full expirations
may be manifested without dividing the trachea. Open

the



189

the carolid and precipitate the respiration of the animal
by tormenting it (for pain will constantly have this
effect) and the jet of blood will be visibly increased
The same augmentation may be artificially produced,
by suddenly compressing the parietes of the thorax.
These experiments succeed best on animals already
weakened by the loss of a certain quantity of blood.

In the ordinary state of heaith however, a series of
strong expirations will not be found to quicken the
pulse. Of this I cannot assign the reason.

From what we have now said, it follows, that the
experiment, in which, on the opening of the cock of
the syringe, the blood is thrown out with augmented
force, is not so conclusive as might at first be imagined.
I confess that it embarrassed me much for many days,
I hold then my former conclusions to be good.

In the red and cold-blooded animals, the action of
the lungs has not so immediate a connexion with that
of the heart, as it has in the red and warm-blooded
animals.

I tied the lungs of two frogs at their basis, having
previously exposed them, by incisions made laterally
into the breast, the circulation however continued as
usual for a considerable time. After. this experiment,
I have seen on opening the breast, the movements of
the heart precipitated, a circumstance depending no
doubt upon its contact with the air,

I shall finish this chapter by the examination of an
important question, and enquire into the reason, why
when the chemical functions of the lungs are stopped,
the pulmonary arteries, the black-blooded cavities
of the heart, and in a word all the venous sytem, are
found so much more full of blood, than the aortic
system, In such case the circulation appears at first to

' be
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usually brought into our amphitheatres : in the greater
number of cases, the attacks of death are slow and
gradual.

But whatever be the statg of the lungs in the as-
phyxiated subject, the venous system is full of black
blood, especially about the heart. In this respect, there
is always a very wide difference between the veins and
the arteries, and accordingly the blood must find in the
lungs the principal obstacle to its circulation: such
obstacle as we have said, does not proceed from
the tortuosity, and state of collapse in the pulmonary
vessels ; its causes are relative, first to the blood,
secondly, to the lungs, thirdly to the heart. |

The principal cause depending on theblood, consists
in the great quantity of this fluid, which passes from the
arteries into the veins. In fact we shall soon see, that
the black-blood when it circulates in the arteries, is not
capable of furnishing the materials of secretion, exhala-
tion, or nutrition, or if'it be so, that it is not a stimulus
to the organs which are the agents of these func-
tions.

It follows as a necessary consequence, that the
portion of fluid which is usually taken up from the
arterial system by these different functions, flows on
into the venous system, together with the portion
which should nuturally pass thither ; hence there must
be contained a greater quantity than usual in the veins;
and therefore a greater difficulty be experienced in its
passage through the lungs. Practitioners in opening
the bodies of asphyxiated persons, have always re-
marked the abundance of blood which is met with
there. The fact has been particularly remarked by
Portal, and I have always found it in my experiments.

The causes of obstacle to the passage of the blood
proceeding from the lungs, are first the non-excitement

of
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of this organ by arterial blood. = In asphyxia, ths
bronchial arteries are penetrated by the black blood as
well as the rest. Hence its obscure and dusky colous
inthis case. This colour and its successive shades,
may be easily remarked in the collapsed lung, when
the chest is opened; but in asphyxia, such blackness
Is principally owing to the colour of the blood, con-
tained in the pulmonary veins.

The black blood when circulating in the bronchial
vessels, produces upon the lungs the same effect which
it does in the heart, by penetrating the coronary
arteries ; it weakens the different parts —im pedes their
action, and the capillary secretions which should be
made there, from the tonic powers of the organ.

The second cause of obstacle to the circulation, when
thechemical functions of the lungs are interrupted, is
the non-excitement of the organ by vital air. The first
effect of suchair upon the mucous surfaces of the ajr-
cells, is to stimulate them, and so to keep them up in
a sort of perpetual erethism. In the same way are the
powers of the stomach brought into action by the
presence of aliment there, and thuse of every reservoir
of the body, by the influx of their accustomed fluids.
Again, such excitement of the mucous surfaces by
foreign substances keeps up their tone. The privation
of such excitement, therefore, must put a stop to their
capillary secretions, which depend upon their tonie
powers. it

The different aeriform fluids which replace the at-
mospheric air in the different sorts of asphyxia, appear
to act very differently upon the tonic powers, or the
insensible organic contractility of the lungs. Some of
these put a sudden siop to the circulation, others not.
Compare the asphyxie produced by nitrous or sulfu-

rated
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sulfurated hydrogen gas, with those which may bé
vecasioned by pure hydrogen, or carbonie acid gas, and
the difference will instantly be seen. This difference
indeed, as well as the various other phenomenaobser-
vable in the various asphyxi®, depends on causes
which we have not mentioned, but the affection of the
air-cells, is evidently one of them.

Lastly, the third cause of stagnation of the blood in
the venous vaseular system, is that debility, which takes
placein the ventricle and auricle of this system, when
penetrated with venous blood: on the influx of the blood
from the cava, they are consequently distended, and
this is the case also with the cava itself, for the very
same reasons The causes which are now assigned, are
sufficient to shew why the black-blooded system, is
gorged with fluids in asphyxie. The following consi-
derationswill shew why the red-blooded system contains
a lesser quantity of fluid,

1st.—The obstacle commences in the lungs: there-
fore the aortic heart must receive a less quantity than
usual : hence, as we have seen, proceeds the quicker
cessation of the contractions of this ventricles

2dly.—The natural strength of the arteries, though
enfecbled by the influx of blood into their parietes, is
much superior to that of the veins, which besides are
subject to the same cause of debility. Accordingly,
these vessels and the aortic ventricle, are capable of
surmounting the resistance of the capillary vessels of
the body iu general, much more easily than the veins
and the venous ventricle, are of vanquishing the capils

laries of the lungs.
3dly.—In the general capillary system, there is only

one cause of want of action, viz. the presence of black-
blood in it ; to thisin the lungs there is added another
cause, the want of that habitval excitement which this

0 organ
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organ receives on the part of the atmospheric air:
accordingly in the lungs, there is a greater resistance
offered to the influx of the blood, and with respect to
the heart, a less capability of surmounting such resis-
tance. In the other parts, the contrary of all this is
observed, a less resistance to the influx of the blood
from the arteries into the veins on the one hand, and
on the other a greater capability of overcoming such
resistance.

4thly.—In the general capillary system, which is
continued on from that of the arteries, if the circu-
lation be embarrassed at first, in any organ in particuler,
it may still cantinue to go on in the other organs, more
or less; in which case the blood regurgitates by these
others into the veins. On the contrary, as all the ca-
pillary system, which is the continuation of the general
venous system, is concentrated in the lungs, the venous
circulation must be suppressed, whenever this organ
loses its powers.

The preceeding considerations, if I am not mistaken,
explain why the vascular systems are so unequally full
of blood after death, a circumstance, which is common
to almost every disease; as well as the asphyxiz.

In the latter sort of death however, although the
general capillary system present a less degree of re- |
sistance than is made by the c.aplllarj system of the
lungs, nevertheless such resistance arising from the
influx of the black-blood into the organs in general is
very manifest, and produces two remarkable pheno-
mena. : .

The first is a greater quantity than usual of black-
blood in the arteries, and therefore a greater difficulty
of injecting these vessels. Such blood is seldom
coagulated. Indeed in all cases the venous blood is
much less coagulable than arterial blood, This fact is

proved,
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‘proved, Ist, by the experiments of modern Chemists.
2dly, by the comparison of the blood of varices with
that of aneurisms. Srdly, by the inspection of that
which usually stagnates after death in the veins of the
neighbourhood of the heart.

The second circumstance, to which I have referred,
is the general livid colour of the greater number of the
surfaces, with the fulness of divers parts, such as the
face, the tongue and lips. These two phenomena
indicate a stasis of the blood at the extremities of the
arteries, in the same way as they denote the same
effect in the pulmonary vessels ; here thereis a much
more evident repletion, because as I have said, the
capillary system is there concentrated within narrow
limits.

The reflux of the blood of the veins towards the
extremities is the reason assigned by authors for the
livid appearance of asphyxiated persons. There is
little reality in this cause: in fact, this reflux, which is
very sensible in the trunks of the veins, diminishes
continually towards their ramifications, where it is im-
peded and rendered impossible by the valves, besides
which, the following experiment is an evident proof,
that we must attribute the lividity in question, to the
impulse of the black-blood from the aortic ventricle.

Ist—Adapt a syringe with its stop-cock to the di-
vided trachea. 2dly, open the abdomen so as to dis-
tinguish the intestines and epiploon. Srdly shut the
cock. At theend of two or three minutes, the red tint
which animates the peritoneum, and which is borrowed
by this membranne from the vessels, which creep under-
neath it, will be changed into a dull brown color. This
colour may be made to disappear and re-appear at will,

by opening or shutting the syringe.
o2 Here
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Here we cannot, as if the experiment were made
upuri other parts, suspect that a reflux is propagated
from the right ventricle towards the venous ex-
tremities, since the mesenteric veins, together with
the other branches of the vena porte, form a systemn
apart, independent of the great black-blooded system,
and having no communication with the cavities of the
heart which correspond with this system.

But I shall touch again upon this subject. The
above experiment is amply suflicient to prove, that the
lividity of the surfaces of the body is owing to arterial
impulse.

At present we are in a condition to explain how the
lungs are more or less gorged with blood, more or less
livid, and how the livid spots upon the different parts of
the body are more or less marked accordingly as the
asphyxia has been more or less prolonged : for it is
evident, that il before death, the black blood have gone
round the two systems ten or twelve times, it will inject
the extremities much’ more that if it had made such
circulation only two or three times; at each revolu-
tion, a greater or lesser quantity will be left in the ex-
tremities, for want of action in the capillary vessels.

In finishing this chapter I shall take occasion fo ob-
serve, that the spleen is the only organ of the economy
susceptible like the lungs of assuming a very great va-
riety of volume. Scarcely is it ever found in the same
state. It has been falsely supposed that there is a rela-
tion between the plenitude or vacuity of the stomach,
and the inequalities of the spleen ; but this is not the
case, as I have said elsewhere. Such inequalities during
the life of the body do not exist, and supervene only
at the instant of death.

Itappears to me, that they depend especially upon

the stute of the liver, the capillary vessels of which,
are
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penetrated with venous blood. This fact should indi-
cate the same to be the case with reference to the action
of the brain. It is indubitably proved by experiment.

Whatever be the manner in which the pulmonary
functions are interrupted, it is always the interruption
of the chemical changes, which troubles the functions
of the brain. What I have said upon this peint with
respect to the heart, is exactly applicable to the cere-
bral mass: I shall not repeat it. It remains to shew
by experiment, and the observation of diseases, that
when the chemical functions of the lungs are puta
stop to, it is the black blood which interrupts the ac-
tion of the brain and that of the nervous system, In
the first place let us examine our experiments.

I first began by transfusing into the brain of an
animal, the arterial blood of another, that this essay
might serve as a point of comparison for others. Open
one of the carotids of a dog; tie the cxtremity to-
wards the brain, and fasten a tube to that which js
next the heart ; then open the carotid of another dog,
tie the extremity of the vessel next the heart, and fix
the other end of the tube into that which s next the
brain ; then let the assistant, who meanwhile should
have had his fingers upon the artery of the first dog
underneath the tube, remove his compression, and the
carotid of the second dog will be seen beating under
the impulse of the blood injected from the heart of the
first.” This oneration fatigues but ‘Tittle the animal
which receives the blood, particularly if one of the
veins be previously opened, to prevent too great a
fulness of the vessels. It will live very well afterwards.
This experiment has been often repeated, and always
with the same results.

After this experiment, I opened the carotid »and the
Jugular vein of another dog, and after tying the ex-

; tremity
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tremity of the carotid next the heart, received the blond
of the jugular into a warm syringe, and injected it into
the brain, The creature appeared immediately to be
agitated, breathed quickly, and seemed to be in a state
of suffocation, similar to that of asphyxia. Its animal
life became entirely extinct ; the heart, however, con-
tinued to beat, and the circulation to go on for half an
hour afterwards ; at the end of which time the organic
life was terminated also.

This dog was of a middle size, and about six ounces
of blood were injected with a gentle tmpulse, for fear
of that being attributed to the shock, which ought to
have been the result of the nature and composition of
the fluid. T repeated this experiment upon three dogs
the same day, and afterwards at different times ujron
others ; the result was invariable, not only as to the
aspbyxia or the animal, but even as to the concominant
appearances.

It might be thought that out of its vessels, and ex-
posed to the contact of the air, the blood might imbibe
a pernicious principle, or be deprived of that which is
requisite for the maintenance of life. It might be
imagined, that to this cause was owing the sudden
death of the dog, on the injection of the brain with
venous blood. To shew that this was not the case, I
made a small opening in the jugular of a dog, to which
I adapted a moderately warm syringe, and pumped
the blood immediately from the vein.—It was after-
wards thrown into the carotid : the symptoms were
the same as the preceding, but less marked, and the
death of the ereature induced more slowly.—It is
probable, then, that the air when in contact with the
living blood without its vessels may alter it a little, but
the essential cause of death is still the same.

Henceit appears that the black blood either is not an
: excitant
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latter, will be quicker than is usvally the case. Sturike
a dog a violent blow upon the head, and then if he pLe
deprived ot air, he will dicon the instant. In asph_}'xl:ujng
another animal already in a state of stupor, from com-
pression of the brain, I observed that the vital tunc-
tions were interrupted somewhat sooner, than when the
brain is-intact during that operation; but the conse.
quences hitherto deduced, may be supported by other
experiments,

If in asphyxia the black-blood supend the action of
the cerebral nass, it is evident that the black-bloed
taken from the arteries of an animal dying of asphyxia,
and injected into the brain of another, will be the
cause of death,

The experiment will be found to succeed-—cut the
trachea, of a dog, and tie it up hermetically ; thea in
the course of two or three minutes, open the carotid
and receive intoa syringe the blood, which lows from
the vessel; injectit into the brain of another animal,
and it will die. :

The following experiment is very similar, but offers
asomewhat different result. 1. Adapt a tube with a
stop-cock to the trachea of a dog, and a tube of silver to
the carotid, next the head, after dividing this vessel,
and tie up the extremity towards the heart. 2dly. Fix
the other end of the tube to the divided carotid of
another dog next the heart, and tie the extremity of
the vessel towards the head. 3dly. Shut the cock of
the tube in the trachea, and the black-blood of the one
dog in a short tiine, will be injected into the brain of
the other. ; ‘

The appearances above described will shortly after,
wards succeed, but not so svon as in the former exXperi-
sment, and if the transfusion be stopped, the animal
which has been asphyxiated in this way, may recover
and live. In the preceding experiment he will always

die,
-
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die. Tt appears then that some extraneons pernicious
principle is imbibed by the venous blood, when in con-
tact with the air.  Observe that for the latter experi-
ment the dog from which the brain of the other is to
beinjected, must be stronger and more vigorous than
the other.  The reasons are evident.

I was desirous of trying whether the venous blood
would not be capable of keeping up the cerebral aetion,
i yeddened artificially. Tor this purpose I opened
the jugular and the carotid of a dog, and reccived
the blood of the vein in a vessel filled with oxygen ; it
immediately became of a vivid purple, but on its injec-
tion into the brain, the animal was very suddenly
killed. I was much surprised at this result, but ceased
to be so on remarking, that a great quantity of air was
mixed with the fluid, and that it arrived upon the
brain, in a state of foam: now we know that a very
small number of bubbles are suflicient to kill an animal,
whether they be introduced on the side of the brain; or
on that of the heart.

From this reflection, I was induced to repeat my
experiments upon the injection of black blood, sus-
peeting as L did that some small quantity of air might
in these cases have been contained in the extremity of
my syringe. 1 soon however recollected that if this -
cause were real, it should. produce the same effect in
every instance whatever were the fluid employed, now
when water is injected there is nothing of the kind
observable.

We may be thus assured that the black blood is
either incapable of keeping up the action of the brain,
or that it actsin a deleterious manner upon that organ,
from the very nature of the principles, which it con-
tains.  From such datum it should appear that the
lile of the asphyxiated person might be restored, by
pushing on into the brain a suflicient quantity of arte-

¥ial
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rial blood, but here we must make a distinction of two
periods in asphyxia: Ist. That in which the cerebral
functions are only suspended : 2dly. That in which the
circulation and the movinents ofihe breast are stopped
(for this disease is ever characterised by the sudden
loss of all animal life, and consecutively by that of the
organic life.)  Now, as long as the first period of
asphyxia continues, I have observed that, by the trans-
fusion of red blood into the brain, from the heart of
another animal, the movement of the creature which is
dying will be restored by degrees, and the cerebral
functions resume in part their activity ; but thisis only
# temporary thing, and the animal will fall again into
its previous dying state, if the asphyxiating cause be
continued.

On the other hand, if during the 1st period, to
which we have alluded, the air be readmitted, into the
trachea, the lungs will be reaniinated, the blood be
coloured, and the creature be revived without the
assistance of any transfusion; and such transfusion
again is of no avail, afier the second period of asphyxia,
so that this experiment offers only a proof of what we
already know ; with respect to the difference of the
influence of arterial and venous blood upon the brain,
and not a remedy in case of asphyxia.

Again, whenever I have injected venous blood jute
the brain, by the help of a syringe, [ have universally
found that such proceeding is mortal. Though the
cause of asphyxia be removed, and arterial blood in-
Jected, either with the syringe, or immediately from
the heart of another animal, it is of little effect, and
frequently of none whatever, And in general asphyxia
when produced by blood, which has been taken from
the venous system itself and pushed into the brain: is
much more certain and more decided, than that which

is
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the uhjéet of any precise or rigorous ex periment. The
lungs of the frog, of which the air vessels are large,
and the membranes thin and transparent, would serve
very well for the purpose of observing the process of
the phenomenon in question, but for the slowness of
respiration in these animals, the difference of organiza-
tionin thieir lungs; and the too small quantity of blood
by which they are traversed. On such account there
can be little andlogy between them and the more per-
fect animals,and then again our experiments upon these
little amphibi, ate all of them rendered incomplete;
by the tenuity of their pulmonary vessels, and the im-
posibility of observing the correspondence of the
change of velocity in thie circulation; with the colour of
their blood.

The phenomens of the réspiration of mian ,and those
of the functions which are dependent on it, can be il-
lustrated only by experiments made upon animals with
a double ventricle, with a complete pulmonary appa-
ratus, possessed of a temperature superior to that of
the atmosplicre, and the two separate systems of ve-
nous and arterial blood ; buton the other hand, in the
mammifera resembling man, their respiratory appara-
tus, the thickness of the vessels and cavities of the heart,
impede the view of the blood which they centain ; and
experiments made without an absolute inspection of
the fluid there, can only give us approximations. The
indecisive experiments of former physiologists on this
sibject were my motives for the present enquiry.

One of the best methods of judging of the color of
the blood, consists as I have often said, in fixing a tube
witha stop-cock to the trachea. By this, the influx of
air into the lungs, may be regulated or altogether
stopped. By this, we may distend the organ, or en-
sutirely evacuate it ; it gives us alio the facility of in-

P troducing
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troducing whatever gas we please. The animad
bfealhe_; very well by such pipe when it is open, and
would live with it for a considerable length of time
without any very great alteration in its functions.

In the second place, an artery, the cural or carotid
for instance, must be opened with the view of observing
the varieties of color in the blood projected from it
A small artery should not be chosen. From such a one
thecourse of the blood wnuld be suspended by the slight=
est accident ; and on the other hand, the larger arteries
expend in a little time too large a quantity of blood ;
this inconvenience may be remedied, by adapting to
these vessels a tube of a small diameter, or a stop-cock.

All things being thus prepared, on a dog, {or instance,
let us see what are the phenomena which take place,
when the colour of the blood is altered. In my indi-
cation of these, however, 1 shall speal only of what I
have seen, and by no means pretend that in man theix
duration should be similar or uniform, or even that in
animals of the same species, under the different circum-
stances of sleep, digestion, exercise, and passion, &c.
if it were possible in such way to repeat them, they
should be alike, The instability of the animal functions,
as | have said, is extreme ; they cannot be submitted
to Lalculatmn ; they remain m{leed the same, but theix
variationsas to plus or minus are innumerable.

Let us now return to our auh;Ect'

Ist. If the cock of the pipe be shut inimedi_ntelj
after the animal bas inspired, the blood begins to be
altered in colour at the end of sbont thirty seconds.—
At the end ufa minute its colour is dark ; at the end
of a minute anﬂ half or two minutes, it is perfectly si-
milar to venous b]_,aud : !

ad. If the cock of the pipe be shut :mmedmtel y after
the

E
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the animal has ex pired strongly, the blood receives its
tinge of black some seconds the sooner.

3dly. Ifthe air of the lungs be pumped out entirely
with a syringe, the blood will suddenly pass from red
to black. In such case it appears that the artery im-
mediately throws out a black stream, after it has ex-
pelled the red blood which it previous] y contained,—
There is no gradation. The blood is expelled by the
arteries, such as it is in the veins.

dthly. If, instead of making a vacuum in the lungs,
we inflate the air cells to the full, the blood is a longer
time in becoming black, a minute at least, and is not
completely black before the end of three minutes.—.
This will vdry according to the quantity of air in-
jected.

From all these experiments it follows, 1st, that the
length of the interval, during which the blood retains
its red colour, is in direct proportion to the quantity
of air contained in the lungs ; 2dly, that as long as
there remains any quantity however small of respirable
air in the cells of the lungs; the blood will preserve’
more or less of its crimson colour; 3dly, that this colour
diminishes in proportion as the respirable air dimi-
nishes ; and 4tlily, that the blood 'is exactl y similar t¢c
that of thie veins, as soon as the whole of the vital air
in the extremities of the bronchiz has been exhausted.

In my different experiments with regard to as-
pbyxia, Thave remarked, that if after shuttin g the
cock of the syringe, the animal agitate the chest by si-
milar movements to those of inspiration and expiration,
the blood is a longer time in losing its red colour, than
in the case where the bréast remains at rest. Such
miotion and agitation must cause a circulation of air in
the cells, in consequence of which, a greater number

of
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of its points must be presented to the circulating flaid.
My experiments which I shall presently detail on the
breathing of animals in bladders, will prove the trutls
of the above explanation.

At present I pass to acontrary set of phenomena—
to those which are exemplified when the blood regains
its arterial colour during the period, which, frem a
state ofasphyxia, restores the animal to life.

Ist. When the cock, which for some minutes has
been shut, is opened, the air immediately pénetrates
into the bronchiz ; but previously the animal expires
strongly. Six or seven large inspirations and expira-
tions follow each other precipitately. The artery being
now examined, a jet of a very vivid colour is seen sue-
ceeding to the eflux of black blood, and takes place
in thirty seconils at most, from the time of opening the
tabe. This is the inverse of the phenomenon above
described. There are no successive shades perceived
from black to red; the passage is instantaneous. The
brightness of the colour seems even to be greater than
is natural.

2dly, Ifinstead of suddenly turning thie cock, a very
strong stream of air only be admitted, the colouris
Jess lively indeed, but justas quickly regained.

3dly, If there be adapted to the stop-cock a syringe
fall of air, and this fluid be pushed into the lungs, on
opening the pipe, and then the pipe be suddenly shut
again, the blood will become red, but much less evi-
dently so than when the entrance of the air is owing to
voluntary inspiration. Here the portion of air in-
jected must repelinto the bottom of the cells whatever
is already vitiated, while on the contrary, if the tube
be simply opened, the vitiaigd aix is al once rejected,
' and
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andthen yeplaced from without. The following ¢ x-
periment appears to confirm this idea.

4thly, It ipstead of pushing air upon that which is
contained in the lungs, we pump out the vitiated air in
the first place, and then inflate the organ, the coloring
process will be more rapid, and the colour of the blood
itselt especially, more lively than in'the preceding
case, thongh less so than in the first of this latter suite
pf experiments,

5thly, The lungs being exposed on both sides by a
lateral section of the ribs, the circulation will continue
to go on for a certain time. Now, if by means of a
syringe adapted to the stop-cock in the trachea, the
pulmonary vesicles be alternately emptied and dilated,
the changes from red to black, and from black to red,
will be observed as in the above experiment, as Jong
as the circulation lasts.

The following consequences may be inferred ﬂnm
the facts, which [ have mentioned.

1st, The rapidity with which the blogd becomes red
again, on opening the pipe in the trachea, is a plain
proof, that the principle from which this colour is
gained, must pass into the blood across the membra-
nous parietes of the air cells, and not by means of the
absorbents. I shall establish lhIE fact hemaﬁﬂ upon
other proofs.

2dly, The celebrated experiment of Hook, in which
the enfeebled movements of the hearts of animals in a
state of asphyxia are accelerated by injecting air into
the lungs, is very well explained. The red blood pe-
netrates into the fibres of the heart, and puts an end
to the debility induced, by the influx thither of the
black blood,

3dly,
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3dly, I do not believe, that motion can ever be req
stored to the heart, when once it has been wholly an-
nihilated by the presence of venous blood. In this I
have never succeeded, though I have often attem pipq
it. Many authors, however, pretend to have done so.
If the heart be reanimated by arterial blood, it is ne-
cessary at any rate, that such blood should pass into it,
now in what way can it arrive there, if the LIICI]]:iL-
tion have entirely ceased.

We must observe, however, that there are two cases
of interruption in the action of the heart from asphyxia.
Sometimes there supervenes aj syncope which arrests
the movement of this organ, before the black blood
has been able to produce such effect; and here it is
manifestly capable of excitement, from the presence
of the red blood, just as it is from the application of
any irritating cause ; but when it has been injected
with venous blood, it then contains within itself the
principle of its inertia, which can be removed only by
t(he contact of ar tenal blood w1tl1 it ; but such contact
is become impossible,

I was very desirous of knowing what the influence
mlght be of the different gasses when inspired upon
the colour of the blood. Accordingly I successively
adapted to the pipe different bladders, containing h_',r-
drogen and carbonic acid gas.

The animal alternately swells and straitens the
bladder by the different motions 6f the thorax. It is
calm at first, but at the end of three minutes, begins tﬂ:
be agitated ; its respiration is now hurried and em-
barrassed, and at the end of four or five minutes, the
blood of 1he carotid is black. '

“Whichever of the two gasses be employed, there is
litle difference in the above phenomena. This
e : Iemﬂ_r};_‘
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We may . convince ourselves of the reality of the
rxplanation which I have offered, if we pump out the
eir of the lungs, before we fit the bladder to the tra-
chea ; for in such case, the animal must breathe the
air of the bladder without mixture. Here the change of
the blood to black is almost sudden, but here also, as
In the preceding experiment, there is littledifference
in the phenomena, whatever gas we employ. I have
chosen the two gasses above mentioned, because they
enter into the phenomena of natural res piration.

When we adapt to the pipe a bladder full of pure
oxygen, the blood is very long in becoming black, but

does not at first assume a redder tint than it usually
has. ' | st :

§ W The blood which has been blackened in consequence
of the interruption of the chemical Sunctions of the
lungs penetrates into the organs, and circulates
Jor some time in the vasculur system

RS of the red blood. :

WE have just established what are the phenomena
of the alteration of colour in the blood, when the che-
. mical functions of the lungs are suspended. DBefore
we consider the influence of this change upon the
death of the organs, let us prove, that they are really
penetrated by the blood when so altered. :
" I have proved it to be a fact, that the force of the
heart subsists forsome time,hutwithstanding the influx
of the black blood into it, and have shewn that the black
bleod is thrown out with a jet, similar to that of the red

blood, &c. &c. Hence 1 might already conclude,
Ist, that the arterial circulation continues for a certain
time, though the arteries contain a fluid, to which
FaR ; | they
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they are not accustomed, and 2dly, that the necessary
consequence of such circalation ,must be the injection
of the different parts of the body with black blood;
but we shall deduce the latter couclusion from precise
and rigorous experiments. To be cartain of this im-
portant fact, we have only to expose successively the
different organs, while the animal is suffering a death
of asphyxia, I havein this way examined the muscles,
the nerves, the membranes and the viscera. The
following are the results of my observations,

Ist. The colouring matter of the muscles, exists in
the body intwo states—at liberty, or in a state of com-
bination ; in the vessels, where it circulatates with the
blood, or in the fibres, with which it is combined, [t
forms especially the colour of the muscles, and in such
state undergoes no alteration from asphyxia; in its
freestate it is blackened. The divided muscles furnish
an infinity of black drops, which are no other than
indices of the divided vessels. Such drops contrast
with the red of the muscles; but when circulating
within them, are the cause of that livid tint which they
then present.

2dly. The nerves are habitually penetrated by a
number of small arteries, which creep along within
their tissue, and carry to them both excitement and
life, In the state of asphyxia the black blood by which
they are traversed, is announced by the dull brown,
which succeeds to the rosy-white, which is natural to
them., -
8dly. There are few parts, where the influx of the
black blood is more visible, than in the skin; the livid
spots so frequent in asphyxia, are only the effect of the
obstacles which it meets with, in its passage towards
the general capillary system, to the organic contracti-
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These two sorts of impediment coincide with each
other, in many instances. Thus in asphyxia, a psir_t of
the black blood which circulates in the arteries, stops
in the face, upon the mucous surfaces, in the tongue,
and in the lips, while the other, and much the larger
Quantity, finds no impediment in the general capillary
system, and is finally arrested in the lungs.

What is the reason, why certain parts of the capil-
fary system, refuse to admit the venous blood, or if
they adinit it, du not pass it on to the veins; while
others are less eufeebled by it, and transmit it as freely
as ever.  All this must certainly depend on the rela-
tion existing between the sensi bility of eaeh part and
the venous blood. i |

I was desirous f making use of the power, which we
possess, of changing the colour of the blood, for getting
some insight into the influence of the circulation of the
mother, upon that of the feetus; accordingly I procured
a bitch big with young, and asphyxiated ber, by closing
a tube, adapted to the trachea.  About four minutes
after she had ceased to breath, I opened her; the cir-
culation was going on. I then cut into the matrix,
and exposed the cord of two or three of the feetuses.
The artery and the vein, were both of them full alike
of venaus blood. ' i

Had I been able to procure other bitches in a similar
state, I should have repeated this experimentin anothey
manner. I should in the first place have compared the
natural eolour of the vein, with that of the artery. In
many of the young of the guinea pig, the difference
appeared to me to be much less than it isin the adult
animal.  In many circumstances indeed I could per-
ceive no difference whatever, Both the arterial and
venous blood were equally black, thongh the respira-

tion
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tion of the mother was in no wise impeded by the
opening of the belly. Secondly, I should have closed
the tube in the trachea, and then have observed
whether the change in golour of the umbilical artery
of the feetus (supposing thé blood of the artery to be
different from that of the vein) were correspondent
with that, which would inevitable take place in the
blood of the mother. Experiments made with a view
to these circumstances, and on large animals, might
probably throw much light upon the mode of com-
munication, between the mother and the foetus.
Observations are also much to be desired, with res-
pect to the colour of the blood in the human feetus,
and the cause of its passage from alivid colour, to the
very marked red which it assumes, some little time
after birth. |

I might add a number of éxamples, to these, which [
have already related of the blackening of the organs
by the venous blood. Thus, the kidney of a dog ex-
posed, while the animal is dying of asphyxia, is much
more livid than in its natural state, the spleen also and
the liver, when divided, emit only black blood, instead
of that mixture of red and black blood which is obser-
vable, in the section of these organs, upon an animal
which breathes freely. 4

But I trust that we have facts enough to establish it
as a certainty, 1st; that the black blood after the inter-
ruption of the chemical functions of the lungs, con-
tinues for somé time to circulate, and 2dly, that 1t
penetrates into the organs, where it replaces the red
blood ; these circumstances explain the reason, why on
opening the body we always meet with black blood
even in the vessels which wre destined for the circula-

tren of arterial blood.
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tumours (to the formation of which the red blood is
esscntially requisite) with scorbutic spots, and pete-
chiw, produced by the black blood. The first will be
found connected with the exaltation of the vital
powers, the second with their depression,

2dly, Examine two men, the one with a rogy coloured
skin and large breast, annotncing vigour of lungs, the
other with a pale and sallow countenance, and narrow
chest: in these thie vigour of the chemical combina-
tions which are made in the langs, shiould certainly be
very different.

8dly, The greatér fiumbeér of gangrenes in ofd men,
begin with a lividity in the part, a lividity which is
evidently the index of the absence or diminution of
the arterial blood in the part. | :

4thly, The redness of the branchiz of fish is always
the sign by which their vigour may be recognised.

5thly, The redder the granulations of wounds, the
more healthy is their natare; the paler or browner
they are, the Jess has the part a tendency to citatrise.

Gthly, The lively colour of the fate, and the ardent
eye,coincides with the energy of the cerebral actions
In certain fevers.

7thly, The more developed the pulmonary system
of animals, the more active are the chemical processes
of the lungs, and thé more devéloped and perfect the
general life of their different organs.

Sth, Youth, which is the age of vigour, is that also
when the red blood predominates in the system. The
arteries of old people are smaller, the veins larger than
those of the young. It is a fact universally known,
that at the two extremes of life the proportions of the
two vascular systems are inverted.

I am ignorant of the manner in which the red blood
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excites and keeps up the life of the parts. Perhaps
the principles by which it is coloured become come
bined with the different organs to which it is distri-
buted. Infact there is a considerable difference be.
tween the phenomena of the general and those of the
capillary system.

In the first, the blood in changing its colour; leaves
behind it the principles which made it red ; in the
second, the elements to which its blackness is owing;
are rejected by respiration and exhalation. Now, this
union of the colouring principles of the arterial blood,
may probably constitute a material part of the excite-
ment which is necessary to the action of the argans,—
It such be the case, the black blood as it does not
contain the materials of such union, cannot act as an
excitng cause. This idea, however, I offer only as a
probability, and am by no means prepared to defend
itas a truth ; it may be ranked on a par with that of
the sedative action, which [ have said may be excited
by the black blood on the different parts—for, how-
ever probable an opinion may appear, there should be
no real importance attached toit as an opinion only.

Abstraction made then of all system, let us enquire
how the black blood, from its contact with the va-
rious parts, is the oceasion of their death ; how it acts
on the parts of the animal life, and how it acts on
those of the organie life, |

All the ofgans of the animal life depend upon the
brain ; now, we have seen that the black blood para-
lises the cerrbral powers almost suddenly. In the
state then of asphyxia, the locomotive, the vocal and
sensitive organs, must be_ inactive. From the same
cause, their exercise must ve suspended in all those
different experiments where black blood is injected
1to the brain, the other parts receiving the red blood

q A3
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as veual. But when the black bloed circulates through-
out all the system, when the whele of the organs; as
wellas the brain, are submitted to its influence, then
there are two other causes of death connected with
those whielrhave been mentioned.

Ist, The nerves, which are penetrated by it, for that
very reason are no longer capable of keeping up the
communication between the brain and the senses on
the one hand, and on thé other, between this samwe
viscus and the locomotive or voeal organs,

2dly, The contact of the black blood with these or-
gans themselves annihilates their actions. Inject the
crural artery of an apimal with the black blood taken
from one of its veins, and the movements of that
member will be shortly afterwards enfeebled, or wholly
paralyzed. In this experiment, the upper pait of the
artery, for manifest reasons, should be that to which
ihe pipe of the syringe should be fixed.

I am aware that as to this experiment, it may be as-
serted that the ligature of the aitery, of itself, is capa-
ble of paralyzing the limb. In fact, sneh circumstance
has happened twice with me, but I have alse had oc-
casion to observe, that it does not necessarily follow
the ligature of this vessel, as it does the ligature of
the aoria: when the latter vessel is tied, all movements
ccase at once; notwithstanding all which, the result
of the mjection of biack blood, is almost constantly
that which I bave asserted it to be;—I say almost,
Ist, because i have once seerrit fail in its effeet, though
done with the requisite precautions ; 2dly, because the
debility, which is induced, both in duration and degree,
will be according to the strength of the animal on
which the experiment is made,

There is also oecasioned in this experiment, a mani-
fest suspension of the sensibility of the animal ; it is

net
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tiot indeed so ready to appear as the loss of motion;
but it always comes on, especially it the injection of
the black blood be repeated three or four times, with
small intervals. :

A similar, but a more tardy effect may be produced
by adapting to the canula, which has been placed in the
crural artery of an animal, a tube which has been
previously fixed to the carotid of another animal, and
then by asphyxiating the latter. The organs of the
internal life are not dependent on the brain, and there-
fore are not aflected by the suspension of the cerebral
action in asphyxia, It is the influx of the black
blood which is the immediate cause of their death.

I have already demonstrated what the influence is
of this blood upon the organs of the circulation. - We
have seen how the heart ceases to act, as soon as it is
penctrated by it it is owing in part to the injection
of the arterial and venous parietes themselves, by the
vasa vasorum, that the vessels are lorced to suspend
their actions,

It will be always a difficult thing to prove, that the

secretions, the exhalations, and the process of nutri
tion, could not be made from venous blood, because
the circulation of this sort of blood in the arteries, does
not continue for a sufficient time, to allow of observa-
tions, or the manner in which these functions would
be affected by it. On this subject, however, | have
made some essays, 1ist, I exposed the inner surface
of the bladder of a living animal, after having previ-
ously divided the symphysis pubis, and opened the
lower belly, I then examined the oozing of the urine
from the orifices of the ureters, while [ asphyxiated
the animel, ¢dly, 1 dividzd the vas deferens; with
the view of observing, whether the semen would flow
er not, during such state, i
o
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In general,”I have had oceasion to remark, that
during the circulation of the black blood in the artes
ries, no fluids appear to issue from the different secret-
ing tubes. But I confess, that in all these experiments,
and in other similar ones which I have made, the ani-
mal is too much agitated, and the limits of the experi-
ments too circumscribed, for any thing like a well
founded judgment to be formed on the subject in
question. It is chiefly from analogy, then, thit I am
led to conclude, that the black blood is unfit for the
purposes of exhalation and nutrition ; such supposi-
tion also accords well with divers of the phenomena of
asphpxia.—1st, the want of exhalation from the skin
during the state of asphyxia, is probably the reason of
the phenomena of the animal heat in such sort of death.
2dly, in asphyxiating animals very slowly during di-
gestion, I have uniformly observed, that the bile ducts,
and duodenumy contain a much less quantity of bile,
than they do at such time, when these parts are ex-
posed in the living animal.—3dly, as the blood loses
nothing from the exercise of these functions, it must
of course accumulate in the vessels ; and in faet it is
very fatiguing and unsatisfactory, to dissect the bodies
of those who have been hanged or asphyxiated with
the vapours of charcoal, from the fluidity and abundance
of their blood. But this abundance, perhaps, may
depend upon the weakness of the absorbents., In other
sorts of death, the absorbents continue for some time
to act upon the serous portion of the blood remaining
in the vessels. In asphyxia there is neither segretion
nor absorption.

" The excretions also appear to be affected much in
the same way.  The bladder of aspbyxiated persons
has™ been observed by Portal, to be very much dis-'
tended.  Such distension, no doubt is occasioned by
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yemain for a certain time warm and supple, while those
in the second, especially if the body be plunged into
water during the experiment, bemme very suddenly
stiffand frozen. Let us return, how ever, to our sube-
ject.  'We may conclude from the various facts and
considerations related in this chapter, 1st, that when
the chemical functions of the lungs are suspemle:’! the
functions of all the other organs are suspended also,
from the presence of black blood within their substance.
2dly, thatthe death of the orzans in general, coincides
with that of the brain, and the heart, but is not imn-
mediately derived from them. 3dly, that if it were
possible for the brain and heart to receive an influx of
arterial blood, while the others were dying, from that
of the venous blood, they would doubtless continue to
exert their accustomed actions. 4thly, that,in a word,
asphyxia is a general phenomenon, developed at the
same time in ail the organs, but Espccially in none of
them.

From this maaner of regarding the influence of the
black blood upon the different parts of the hﬂ['_}«_, it ap-
pears that death is very soon the result of its circulation
in the arteries. Nevertheless, certain organic vices have
sometimes prolonged after birth, the mixture of th.
two sorts of blood, a mixture which is known to be made
in the feetus.  Such was the malconformation mens
tioned by Sandeford, in a child, the aorta of ‘whicl
“rose by a branch from each of the ventricles. Such

aiso appears, at first sight, to be the ﬂpemn" uf thL
foramen ovale i the aduit. '

We shall remark, however, that the existence of this
foramen, does not suppose the passage of the black
blood into the red blooded auricle, as is generally bes
lieved. For the two semi-lunar valves, between which
it is situated when met with after blr[!‘.l_, are necessarily
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none of them. The state of the organs, and that of the
powers which they preserve after death, are as various.
© 1st, Asphyxia varies with respect to its duration;
in sulphurated hydrogenous gas, in nitrous gas, and
certain vapours arising from gouts and sewers, it is
quick in taking place. In carbonic acid gas, azot, in
pure hydrogen, water, and a vacuum, its progress is
slower. i

2dly, Asphyxia varies with respect to its attendant
phenomena. At times, the animal is violently agi-
1ated and suddenly convulsed ; at others, it appears to
lose its powers gradually ; to [mns Into a state of sleep,
and from sleep into a state of death. In comparing
the numerous effects arising from the vapours of sewers
from those nfchmcwl from the different gasses, from
drowning, and other t:au;was of asyh;,xm, we find
them ﬂImnst as various, as the causes themselves.

rdly. The phenomena which make their appearance
after death, are as variable. Lomp'lre the cﬂ]d and
frozen carcase of a drowned man, with the remains of
one who has been suffocated. Read the result of the
f]if'f't,;,‘_Eut experiments of the Institute, upon the affec-
tions of the galvanic fluid in the different asphyxie ;
examine Halle’s detail of the symptoms which ac-
company the mephlllam of sewers; appraximate the
the numerous oquﬂm}na, mtlu:*h" are  scattered
about in the works of Portal, Louis, Haller, Troja,
Pechlin, Bartholin, and Mm'rrﬂ-rm, repeat the
most cecmmon experiments on the submersion, strangu-
Jation, and suffocation of animals; and you wl}l
observe the greatest difference in all these sorts of
asphyxia, they are each of them characterized, by a
peculiar state of the bodies of the animals, which have
been submitted to the experiment. .

'. : To
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To enquire into the causes of such differences, wg
must first divide the asphyxie into two classes. 1st,
Into those whieh happen from the simple want of res-
p]mble air, and 2dly, into those, where to this first
{:HHSE 15 ;ulneﬂ also that of the introduction of some
deletermus substance into the lungs,

In the first class, theunmt*d!ute cause of death, ap-
pears to be the simple l}iESEHLE of the'black blood,in the
various parts of the body, the general EllE(.':t af which
is always the same, in whatever manner produced ;
accordingly, the attendant symptoms and secondary
results of all these sorts of death, are nearly alike, their
duration the same, and if it varies, it varies only i
consequence of the more or less complete interruption
of the passage of air into the lungs.

This variety in the duratmn and intensity of the
asphyxiating cause,-may nevertheless occasion some
variety in the symptoms also; such as a greater or
less lividity and swelling of the face, a more or less con-
siderable embarrassment of the lungs ; but all these
differences indicate only so many modifications of
the cause. 1st, a man who is lmmgﬂl{-dues not
die as a man who is suffocated by an inflammatory
tumour, or a pea or bean which perchance may have
fallen intu the trachea. 2dly, An animal will perisi
much more slowly under a vessel 6f air, than when the
trachea is tied.  3dly, The symptoms of asphyxia,
when occasioned by a great rarefaction of air, or by a
suffocating heat, are much less slowly pm:luc.ed 1h;ni
where the cavity ol the lungs is opened.

In all these cases the cause of deach, namely the
absence of red blood in ti:¢ arterial system, issimple
and unique, but according to the greater or less
OH}gEllatlﬂu of the venous blood, will be tiae appears

ances









238

piessions of foreign bodies on the mucous surfaces : {
canmnot deny that deleterious substances may act in the
same way upon the nerves of the lungs, though we
must not exaggerate the sphere of this mode of action.

In fact, I am not acquainted with any one example;
whicre the contact of adeleterious substance with a mu-
cous membrane, has been the sudden cause of death.
It may indecd be productive of such efiect after a cer-
tain time, but never at the moment of its action ; ne-
vertheless, in those asphyxiz which are produced by
mephitic vapour, so rapidly does death come on, that
the black blood can scarcely have had the time to ex-
ertits influence upon the body. The principal cause
of the cessation of the {unctions is manifestly the ac-
tion of the pernicious substance.

These considerations, then, incline me to believé,
that these substances pass into the blood through the
lungs, and that in circulating with the blood they carry
to the organs the immediate cause of their death,
Such passage into the blood has already been suspected
by many physicians ; the truth of the fact appears 16
be indubitably proved by the following rcﬂectiﬂns.

Ist, It can hardly be doubted, that the poison of the
viper and many other venomous animals, and that the
saliva of rabid animals, pass into the system of the
blood, and are taken up either by the veins or the lym-
phatics.

dly, It appears to be very certain, that a portion of

the atmospheric air is actually absorbed through the

mucous membrane of the lungs itself, and not by
imeans of the absorbent system. Now, if this be the
case, I know not what should Linder the passage of
mephitic vapour in the same way., We are not sufti-
esently acquainted with the Jimits of the purticular
sensibility of the membrane of the air cells, to say thas
it cannot give a passage to guch vapous. ﬁdl_ﬁ
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3dly, The respiration of an air wlich has been
charged with the exhalations arising from oil of tar-
pentine, communicate a particular smell to the urine.
It is thus that this fluid is affected from the residence
of the persons in a newly varnished room. In this
case it is evidently by the lungs in part, that the odo-
riferous fluid has its passage into the blood, and so on
to the kidneys. ln fact, I have often assured mysell
by breathing out of a bottle through a tube, air so
charged (in which case it could not act on the cutaneous
surface) that the smell of the nrine undergoes a change.
If, then, the lungs will admit a variety of substances,
which do not enter into the composition of respirable
air, for what reason should they not admit the mephitic
vapour of mines and subterrancous places.

4thly, The respiration of humid air produces dropsy.
The extent of the fact has been exaggerated, indecd,
but the fact itscli is true. It proves, that an aqueous
fluid may pass into the blood, and consequently thas
other substances may pass into it also.

5thly, If an apimal b® asphyxiated in sulfurated
hydrogenous gas, aud a plate of metal some time after
its death be placed under one of its muscles, the sur-
face of the plate contiguous to the muscle, will be sen-
sibly sulfurated. The foreign principle, then, which is
here united with the hydrogen, must have been introa
duced into the circulatory torrent by the lungs, and
have penetiated with the blood into all the parts. The
deputies of the institute have observed this phenomenon
in their experiments. I have made a similar remark
in 2sphyxiating animals with nitrous gas. A phe-
nomenon of the same nature accompanies the exhibi«
ton of mercury,

From the above, we have nearly a right to cenclude,
that the different deleterious substances of which the
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state into the general capillary sjrsteni, and from thence
intojthe veins; in others it will be stopped in the capillmjr
system, aiid in such cases, though the circulation may
have continued for some time after the suspe15mn of
the animal life, not a single patticle of air will be dis-
covered in the veins,

In these experiments which T have frequently re-
peated, I have never found that the least fissure has
been made in the bronchiz ; never theless, I confess
that it is difficult to say, whether this be so in their
last ramifications. The fn]lnwing phenumenon, how-
ever, may throw some light upon the subject ; for as
often as air is pushed into the lungs with great violence,
there will be produced an emphysema of the breast, or
neck, from the infiltration of this fluid among the
cellular texture, in addition to its passage into the
blood, But if the impulse be moderate, and the quan-
tity of air injected not much beyond the measure of a
full inspiration, it will pass into the blood ﬂﬂ]}, and
not into the cellular texture.

The experiments of which 1 have given the detml
exemplify pheaomena which do not indeed take place
in the ordinary process of inspiration, and therefore I
allow that no very rigorous induction can be drawn
from them, with respect to the passage of deleterious
substaaces into the mass of the blood ; nevertheless
it appears to me, that they very much confirm the pro-
bability of such fact, which besides is demonstrated by
many of the preceding remarks, I shall conclude,
then, that such passage isreal. In fact, we have seen
1st, that the sole transmission of the black blood into
the arteries, will not accoant for the infinitely various
phenomena exemplified in the different sorts of as-
phyxia ; 2dly, that the simple contact of the deleterious
substance with the nerves of the lungs, can by no

. r means



means be the cause of a death so rapid as that whicl
1s occasioned by these accidents; 3dly. that, therefore,
we are forced as it were to suspect the passage of the
poison itself into the blood ; 4thly, that a number of
considerations are in favor of such suspicion, and thus
that the fact is proved both directly and indirectly.*

This principle being once established, a variety of
results must fow from it.  Of the first of these, of the
mode ofaction, namely, whiclrthe deleterious substance
must exercis¢’ upon the different organs, I shall say
nothing, having nothing tooffer but conjecture.

¥ shall accordingly content myself with enqniring
what system it is whieh is particularly influenced by
these substances, when mingled with the blood.—Now,
1st, this' system appears to be the nerveus one, and
that portion of it especiully, whieh presides over the
the parts‘of the animal life, the organic functions being
only secondarily affected ; 2dly, of all the nervous
system, the brain is that part which is the most affected ;
3dly, under this re lation Monsieur Pinel appears to
me to have been right, in placing some of the as-
phyxize {those for instance which are occasioned by
the presence of a deleterious substance) among the
neuroses. On this head the following considerations
should leave us little doubt.

ist, Inall the asphyxie, when the presence of a deles
terious substance cannot be doubted, the symptoms
consist of two general and opposite sets of phenomena,
of spasm and torpor. Of two workman who had come
up out of the sewer of the street St. André dés Ares, the

one

*The above experiments explain the manner in which
emphysema is produced from any very violent exertion of thé
wuscles of the chest.
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one sat himself down upon a bulk, and fell into a state
of asphyxia ; the other with irregular convulsive move-
wents, proceeded as far as the rue Battoir, and then
fell down asphyxiated. The Sieur Verville, in conse-
quence of inbaling the breath of & man who was lying
in a state of asphyxia from the vapour of lead, fell
down suddenly, and in ashort time became convulsed,
The vapour of charcoal intoxicates, s it is said. I
have seen animals asphyxiated with other gasses, and
perishing with a stiffness, such as could be produced
only by the most violent spasm. The center of all
these symptoms, and the organ from which they ema-
nate, undoubtedly is the brain, and they depend upon
1ls trritation or compression. X ;

2dly, The animal life is always interrupted before
the organic life, wherever the asphyxiating cause has
been of a compound nature. Now the center of the
animal life is the brain. :

3dly, I have proved when the animal perishes from
the circulation of the black blood in the arteries, that
the brain is especially affected even then; but in the
same way, thatis, by the cephalic arteries, the delerious
substance itself, may be introduced into the brain.

4tbly, I have pushed a variety of deleterious gasses
(for example, sulphurated hydrogen) intd the brain
and also some of those substances which Vitiate thé
nature of these gasses. The animal has always pe-
sished with symptoms of spasm, or torpor, and in ge-
neral the death which is oecasioned by the different
gusses, is always similar to that which is produced by
the introduction of pernicions substances into the
brain, | _ :
_ thly, The consequences of these asphyxi@, when
lite has been restored, invariably suppose a lesion of
the cerebral system, such epnsequences consist of palsy,

iremaor,
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tremour, wandering pains, and derangentents of the ex-
terior apparatus of the senses.

From all these multiform experiments and conside=
rations, we may surely conclude, that it is on the brain
and nervous system that the deleterious principle, in-
troduced into the blood, must act; from the death of
these parts, that of the othérs is derived.

Inthis case the different organs no doubt are directly
enfeebled, and may perhaps be immediately affected
by those principles; which flow into them together
with the blood, but all such phenomena, are even more
visible inr the animal, than in the organic life.

Let us not forget however, that a part at least of the
cause of this sort of death, ¢onsists in the influence of
the venous blood upon the organs, and that this in-
fluence must ever be in proportion to the length of
time that such blood continues to eirculate. The
differences then which are found in the asphyxi®, may
be said to proceed from the greater or less effect of
the venous blood upon the system, from the different
nature of the various deleterious substances inspired,

and from the age and temperament of the individual
aflected.

§ 1L In the greater number of diseases, death com-
mences in the lungs.

I have just spoken of sudden death. I shall now
enlarge a little on that which is the slow effect of
disease, Physicians must be well persuaded, that by
far the greater number of diseases, put an end to life by
an aflection of the lungs. Whatever be the seat of
the principal affection, be it eitlier an organic lesion,
or a general disorder of the system, the action of the
lungs in the latter moments of existence, becomes’

embarrassed,



245

embarrassed, the respiration difficult, an the oxydation
of the blood, butslowly effected ; accordingly this fluid
must pass into the arteries, almost in the venous state,

The organs therefore which are already euﬁ:cbled;
must be much more readily affected by the pernicious
imfluence of such blood, than those which are subject
to it, in the different cases of asphyxia, In this way
the loss of sensation, and intellect, are very short] y the
effect of embarrassment in the Jungs; and ensue as
soon as the brain begins to be penetrated with the fluid
which is so transmitted to it,

* By degrees the heart and all the organs of the inter-
nal life, cease also to move, It is here the black blood
which arrests these vital motions, which have already
been enfeebled by the disease., Such weakness, the
consequences of the disease, is very rarely the im-
mediate cause of death, it only prepares it, by render-
ing the organs more susceptible of the alteration in
the healthy state of the blood. Such alteration is
almost always the jmmediate cause of death. The
disease, then is only an indirect cause of death in ge-
neral, it kills the lungs, and the death of the lungsg
occasions that of all the other parts.

From hence it may be easily conceived, why the
small quantity of blood contained in the arterial system
of the subject, is almost alwqy.i black. For 1st, the
greater number of deaths begin by the lungs. 2dly,
We shall see that those which have their commence-
ment in the brain, are equally the cause of this pheno-
menon. Accordingly there can be only those, in which
the heart ceases suddenly to act, after which the red
blood can be found in the aortic ventricle, and auricle.
Such appearance is seldom found, excepting in the
bodies of persans who have perished from extensive
hemorhagy,
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dly, When we divide the sympathetic nerve in
the neck, we do _not deprive the lungs of the
nerves which come from the first tlmramc ganglion ;
now these nerves may contribute to keep up the action
nF the lungs, since, as 1 have said, each ganglion is a
nervous center, capable of emitting its own peculmr
irradiations, mdepc.ndentl y of the ﬂther centers, with
which it communicates.

But whether the nerves, which are derived from the
first thoracic ganglion, do really assist the functions of
ﬂm lungs, I bave not been able to ascertain by experi-
meuts on the nerves themselves, for such is the posi-
tion of the first thoracic genglion in most animals, that
1t cannot be taken away without doing so much injury
to the parts as would kill the creature, or throw it into
such agitation, as wholly to confound the phenomena
of which we are in search, with those of a general dis-
tress and trouble. From analogy, however, and from
I‘.|IE destruction of other ganglions, by which the in-
ternal organs are supplied, we should not have a right
to suppose that the lungs would cease to act, when the
ganglion in question is destroyed.

Besides, the follewing reasons appear to me to prove
unquestionably, the punc:pIe which I advance. 1If
great lesions of the brain have the effect of smldenly
:__ntﬂruptmg ]Eﬂ])lr&tlﬂﬂ, vecause this organ can no
longer influence the lungs by means of the nerves,
whicli come {iom the first thoracic ganglion, 1t is evi-
dent that if all communication between the brain and
this ganglion be taken away,such influence must cease,
and respiration be suspended; but if we divide, as
Cruikshanks has done, the spinal marrow on a level
with the last of the cervical vertebrae, the animal will
continue to live and breathe for alength of time, not-
withstanding the want of communication between the

braim
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§ IL Is it indirectly that the lungs vease to act posi
the death of the brain.

Since the death of the lungs, upon the cessation of
the cerebral action, is not direct, there must exist
between the brain and the lungs, some intermediate
agents, the cessation of whose functions, occasion the
cessation of those of the lungs. These agents are the
diaphragm, and intercostal muscles ; for they depend
immediately upon the brain by means of the nerves,
which they receive from it, and consequently become
paralytic on the death of the brain; the following ex-
periments are a proof of the fact.

Ist, Cruikshanks divided the spinal marrow of a
dog between the last cervical, and the first dorsal
vertebree. The intercostal muscles accordingly were
immediately paralyzed, and the breathing of the animal
continued to be made by the diaphragm only, which
receives the phrenic nerve from a point abeve the
section. In this experiment, it is easy to judge of the
strong action of the diaphragm, by that of the abdo-
minal muscles.

2udly, If the phrenic nerves only be divided, the
diaphiragm becomes immoveable, and then the res.
piration of the animal is effected by the intercostal
muscles only.

Srdly. After the two preceding experiments, the
animal will live for a considerable time, but if the
phrenie nerves, and the spinal marrow, towards the
end of the neck, be divided at the same time, or what
comes ta the same thing, if the spinal marrow be cut
above the origin of the phrenic nerves, then all com-
munication between the brain and the active agents
of respiration is cut off, and death follows of course.

4thly,
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passions of the animal; and what it really suffers from
the experiment.

4thly, The natiire of the gredt sympathetic nerve, I
suppose to be known ; now if the same experiments
be made on the cardiac branches of this nerve, as were
made upon the eighth pair, the same results will follow.

I do not offer in detail the whole of these experi-
ments; the greater part of them are well known: [
was induced to repeat them, as authors are not agreed
upon their consequences.

The experiments of galvanismi, are well ealeulated
to throw light upon the relations existing between the
heart and the brain ; these I have taken care to repeat
with the utmost exactness, and whatever authors may
have advanced, they are all in favour of the above opi-
nions—for 1st, If the galvanic apparatus be applied to
the brain, and to the heart; and inferior extremities of
a frog, and the communication made between the me-
tals, there will constantly be seen a strong contraction
in the muscles of the limb, and little or none in the
heart, The same will be the case, to whatever volun-
tary muscle the zinc be applied. 2dly, The same results
will be had, on the communication being made between
the metals applied on the one hiand to the spinal mar-
row above the giving off of the sympathetic, and on
the other hand to the heart, and any of the voluntary
muscles.

3dly; On establishing a communication between the
metals applied to the cardige nerves, and to the heart
of the animal, there has been no contraction in thé
heart. 1In all these essays, the natural disposition be-
tween the parts which serve to unite the two organs, is
preserved : there are other experiments whichi consist
in detaching the heart from the breast, 2dly; In placing

two points of its surface in*contact with two diii’eréqi
mictale
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8vdly, The sleep of animals, which pass a certain part
af the year in a state of torpor, is a very strong proof
of the co-existence of a suspension of 1he cerebral func-
tions,with a permanent action of those of the organic
life.

41hly, In the different palsies; in those for instance
which affect the lower limbs, and the viscera of the
pelvis, in consequence of some concussion or compres-
sion of the medulla spinalis, the communication of the
paralyzed parts with the brain, is either entirely cut off,
or only enfeebled. It is entirely interrupted when all
feeling and power of moving have ceased—it is en~
feebled, when the one and the other of these properties
are ouly enfeebled. But in these two cases the gene-
val and the capillary circulations continue. The ex-
halations from the cutancous surface and in the cellular
substance, are made as usual ; the process of absorption
goes on, for without absorption, we should soon see
dropsy. The sceretions also are effected, for nothing
in such sort of palsy is more common than a copious
secretion of mucus from the bladder, As for nutrition
if it be diminished in energy, the process is certainly
never entirely arrested.

5thly, Spasms and convulsions, which proceed from
an unnatural energy of the cerebral action, have little
influence vver the exhalation, secretion, and nutrition
of the parts in which they make their appearance. The
trouble and excessive agitation of the animal life of
such parts, compared with the calm of their organic
life, are facts well worthy of remark.

Gthly, Feetuses without heads, in the uterus, possess
as active an organic life, as those which have no vice
of conformation whatever, and sometimes at the time
of birth, are monstrous even in bulk; this circumstance
I bave frequently had occasion to observe at my

amphitheatre,
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the ganglion of Mekel and others are. This disposition,
which is natural in birds, agrees with what [ have some-=
times observed in the human subject between the first
lumbar and the last thoracic ganglions, as well as be-
tween the lumbar and sacral ganglions themselves.
2ndly, In many instances there are no ganglions in the
spot where the pretended sympathetic nerve communi-
cates with the spinal marrow. This may be seen in the
human neck, and in the abdomen of fish, but such dis-
position should be thus regarded. The inferior cervical
ganglion furnishes a great branch which ascends to the
superior cervical ganglion, and establishes between the
two a direct communication ; but in ascending it dis-
tributes many branches to each of the cervical nerves,
which form a secondary communication.

If we reflect on these considerations, together with
those which have been already offered, we shall be
more and more convinced—1st, That the great sympa-
thetic is only an assemblage of small nervous systems,,
having each of them a ganglion for its center, and all of
them independent of each other, though generally
communicating with the spinal marrow and between
themselves. 2dly, That the nerves belonging to these
small systems, canuot be considered as a part of the
great nervous system of the animal life. 2dly, That
~ the organs, which are provided exclusively with the
nerves, are not under the immediate influence of the
brain.

Notwithstanding which, we must not suppose that
all the organs which serve for the internal functions,
receive their nerves exclusively from the ganglions :
many of these organs are furnished from the brain, and
yet from experiment, it is found that they are not under
the immediate influence of the brain.

As yet we have only observation and reasoning for
the
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the basis of the important principle which we dre las
boring to establish, namely, that the organic functions
are not directly put a stop to in consequence of the
death of the brain; but experiments upon living ani-
mals are not a less evident demonstration of this prin-
ciple.

1st, I have always obsetved, that in producing palsy
orconvulsion, I have never been able to impair in any
very sensible or sudden manner, either the exhalation,
the absorption, or the nutrition of the convulsed or
palsied part.

2dly, It has been for a long time known, that nb
spasm of the muscular fibres of the stomach, bladder,
or intestines, can be produced by irritating the nerw.‘s
of the ganglions which go to these organs.

3dly, The division of the nerves of the ganglions,
will not immediately paralyze the hollow organs: Their
vermicular motions continue for a long time after the
experiment.

4thly, With respect to the stomach, intestines, blad-
der and uterus, I have repeated the galvanic experi-
ments which, with respect to the heart; have already
been mentioned at length ; but never could obtain con-
tractions.

5thly, The same experiments being made upon the
organic muscles, and the great sympathetic nerve of a
dog, there was no contraction,

Gthly, The issue of the latter operation may be easily
conceived, according to our manner of regarding
things. In fact, the ganglions, which are situated be-
tween the gastric organs and the nervous trunk of the
chest, might possibly have interrupted the series of the
galvanic phenomena. With a view, then,to remove
all doubt of this kind, I exposed the nerves, which go
from the ganglions immediately to the stomach, blad-

der
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ADDENDA.

The following Note is inserted as mpfanafﬂrj
of BicHAT’s manner of considering the great
sympathetic nerve :

THIS nerve, says he, is considered as a medullary
cord, extendin g from the head to the sacrum ;—in this
course it is represented by anatomists, as sending dif-
ferent ramifications to the neck, breast, and abdomen,
as having a distribution analogous to that of the nerves
of the spine, and as deriving its origin, ¢ither from these
nerves, or those of the brain.  Whdtever be the name
by which it is designed, symipathetic, intercostal, o
trisplanchnic, the manner of regarding it is invariably
the same.,

But there exists no such neive as that which is de-
scribed under these names.  That which is taken for a
nerve, is nothing more than'a series of communica-
tions between different nervous centers placed at dif-
ferent distanées from each other. |

These nervous centefs are the ganglions. Dissemi-
nated in different regions, they have all of them an
independent and isolated action. They are, each of
them a focus, which sends out in different directions a
number of ramifications, which in the seversl organs to
which they are distributed, are the conductors of the
irradiations of the focus from whence they escape.—
Of these ramifications, thére are some which go from
one ganglion to another, and as these branches, which
unite the ganglions, corpose by their aggregate a sort
of continuous cord, such cord has been considered as
an isolated nerve, but it is no such thing ; these :
branches are nothing more 1han communications,
simiple anastomoses, and not a nerve,
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This will be evident, when it is considered that the
communications are frequently interrupted. There
are subjects, for example, where a very distinct inter
space is found between the pectoral and lumbar portions
of that, which is called the great sympathetic ; ; it seems
to be divided at this spot. Every anatomist must have
remarked, that sometimes a single branch, and some-
times many, pass from one ganglion to another, and
this particularly between the last cervieal and firss
dorsal ganglion. , Besides the volume of these branches
i1s. singularly various, and after giving out a number of
branches, the sympatheticis larger than ever.

These different considerations, are a manifest proof
that the communicating branches of the ganglions,
should no more be considered as a continued nerve,
than the branches, which pass from each of the cerv ical,
lumbar, and saeral nerves, to those which are immedi-
ately above and below them. In fact, notwithstanding
these communications, each pair of the latter men-
tioned nerves is regarded as a separate pair,

In like manner each ganglion should be considered
separately, and the branches be described which pro-
ceed from it, | .

For this reason, continues Bichat, in my descriptions
in future, I shall divide the nerves into two great
systems; the one emanating from the brain ; the other
from the ganglions, &e. The first has a single center,

‘the second a number of centers. This manuer of con-

snlermg them, will present tlaem sm.h s they actually
are in nature,

Whatanatomist, for instance, can there be found, who
lias not been struck with the difference which exists
between the nerves of these two systems. Those of the
brain are larger, but 12ss numerous ;—are whiter, denser
and less subject to variations than the others, On the





















