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INAUGURAL DISSERTATION.

HE healing art prefents an extenfive field for

A fpeculation. No fcience embraces a greater

variety of principles, or affords more {ubjeéts of phi-

_lofophical difquifition. Its inquiries extend to all the

operations of nature ; its objects are fcattered far as
the folar light.

Notwithftanding the painful refearches and unwea-
ried inveftigations, which have been made to improve
thjs branch of knowledge, fo engaging in itfelf, and
fo imporrant to the interefts of fociety, fhill this art is
yet incumbered with the fwaddling clothes of 'infan-

cy.

‘Syftems of medicine have changed with times, and
the phenomena ot difeafes have been explained- on
“principles of the reigning philofophy ; the bufinefs of
one age has been to refute the realenings of a preced-
1ing, fo that what began to be called a {cience, in the
days of Hypocrates, is yet eflablithed on little better
“foundation than that of hypothefis and conjecture,

‘The ftudy of nature has been too much negleted,
“and thofe intimations of her defigns, which, in her op-
erations, fhe is continually fuggefling to everv con.
templative mind, have been too little regarded.—
From this unpardonable neglect, much falfe theory
has crept into medicine ; reafon and reflection have
given way to fancy, while the pedantry of philofophy,
and an ambition to eftablith a favourite fyftem has
often - triumphed ‘over plain truths, obvious fadts,
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and cleardeminttration, *That hds been done in the
¢lofer, which fhould have been dosie in the open ficld,
and phyficians have fought for that information on the
theatre of ‘thie anatomifl; which is.only to bic found on
the theatre of nature. '

Notwith{tanding many falfe theories have been of-
fered to the public, which have ferved in foree degree
to confound the mexpcr-cnccd and oftentimes to mis-
guide the more underftanding, yet one advantage has
been realized ;'for by giving a new prefcntation
of fadls, they have often foggefted ufeful and impor-

tant 1deas in medicine. hvcry thcory,moreover how-

ever extravagant, fcrves this important purpofe, that
it excites inquiry ; and the author, if he.fhall -have
conducted bis reafoning by experiments and cbferva-
tions, will_have fome cla.xm to the candour of the
world, although it Thould afterwards appear, he had
been too hafty in his conclufions, .

In this ficld now open before us, the principle of ani-
.maiion becomes a fubject of: cunoﬁty nd ufeful, in<
.quiry. There is nothing in nature, which exhibits to
our fenfes fuch a variety of firiking phenomena,as life.
I has been the wonder of ages.; ph;lofophcrs havc
contemplated it wich admiration, and naturalifts have
.acknowledged, that the utmoft rcfcarches of hyman
fagacity wese inadequate to an undcrﬁandmg of its
thy fery, © '

That mankmd can cver arrive to fo much mforma-
tion, and fuch an acquaintance with the operations of
nature, as to be able to anfwer every inquiry on this
1mportant fubje&, is quite improbable ; at prefent we
are furg the ftock of human knowledge is too fcanty
for fo much underflanding. - Still, however, we have
‘grounds for fuppofing, that human genius is not
bounded by thofe narrow limits, which at prefent
mark our knowledge on this [ubject ; we have the

meany
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incans-of knowing the infiruments, by .which natare
does her work, ‘although we may not’ be capaole of
undcrﬁardmg Complercly the particular mode of her
operations ; and it is not unphilofophical to {uppofe,
that the prmcxplc of animation may be detected, a!-—
though fome things in the ccconomy of life ‘hou‘d
ftill remain lafting expreffions of the iimited capacity
of man.

Every one, in the exercife of his fcnfcs feels himfelf
capable to diftinguifh living ‘beings from thofe pol-
fefling no life ; but to give an explicit definirion of
life has been attcnded with fome difficulty, even wuh
philofophers. Dr. PrLexx has defined life, 7be proper-
ty of adling from an, intrinfic power.  This appears
not fufficiently dcﬁmte, as it da¢s not diltinguifh be-
tween witalaiZion, and that aﬂwn, whnch trkes.  place by
attration and combination in various other bodxcs,
deftitute of life... Dr: BRow~ has been lefs exception-
able ; but, in his definition, he does not tell us whatare
thofe phenomena_ peculiar.to-the living f{tate, wh;ch
charaéterize animate beings. . A

Obfcrvauon ‘teaches us, that all hvm;o e"uﬁcnces are
organic ; that water, heat, air, and various other fub-
ftances extcrnal to.them, as well as' thofe contained
within their own veffels, do excite in them certain
actions ; that by thofe actions they have a power of
receiving, by organs adapted for that purpofe, por-
tions of thele flimulating fubftances, and thercby caul-
ing them to undergo fuch changes, as fhall affimulate
them to their own nature and f{ubftance. We, then,
come to this underftanding of animate beings : thcy
are organized bodies, excited to action by fubftances
external, thereby aflimulating to their own conftitu-
tion and nature, things of different and oppofite na-
tures, in a way fo as to continue their cxiftence, pro-
duce their growth, and perpetuate their {pecies.

This
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"T'his ability, which organized bodies have, of being
~ excited to perform thofe actions, which are charadter-
iftic of life, is called irritability. This is the fame;
whether we confider the contraltion of fibres irricated’
By mechanical impreflions, or that action, by which
fluids are taken up by the veffels, the’ fecretions per-
formed, and excrementitious parts thrown off. I is
this irritability, which characterizes life ; exifts where
that exifls ; and, as focn as the fermer is deftroyed, the
latter becomes extinct. '

* But what that may be, Whi¢h gives to organized
bodies the capacity of being excited, or on what their
lite'depends, has for a long time agirated the fchools
of medicine ; philofophers have Kindly afforded their
aid in this important inquiry, fill thefubje is cloud-
ed with' doubts, “and perplexed with conrroverly.—
Both phyficians ‘and philofophers ‘have been pretty
unanimoufly agreed, that'a certain fomsthing dees'cons
ftant)y pervade the: ‘whole« {yftem, and' give'lifé and
activity to every fibre. - The ‘ancients’ early ‘adopted
this opinion. This fubtle fluid they ‘called” the-Paba-
lum Viie.- - The {ame is_tbe dnima Mundi of Plato,
the Archens of Helmor, the Vis Medicatrix. of Cullen,
the Excitability of Brown, and the Spirit of Animation
of Darwin. . The firiking contraft, exhibited in the
different appcarances of Living and dead animals, nat-
urally inculcates this idea. . In both we find the fame
organization, the fame folids, and the fame fluids, with
this furprizing difference,however, that in the former
there is a-conftant ability to adtion, while the latter is
utterly deprived of this power.  This ability to action
muft depend en a caule, this caufe muft be fomething,
but what this may be, to the operation of which, are o
be attributed fo many phenomena in the ceconomy of
lite, it is not at prefent agreed, and bow 1t is introduc-
ed into the {yftem, and there operates to produce its
effects, is a fubject of ftill greater controverly. hSomc
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have fuppofed it to be a pure therial {pirit, equally
pervading all {pace, and all bodies. Some have
thought it might be fire, others that it might be clec
tricity, while many have fuppofed it to be an ex-
tremely fubtle fluid, fecreted in the brain, and thence
tran{mitted thro’ the nerves to every part of the body.

Thele theories, however ingenious they may be, do
not explain to our fatisfaction the phenomena of life ;
neither do they reconcile thofe facts, which have been
alcertained by obf{ervation and experiment ; and, con-
fequently, cannot be fuppofed to have arifen from de-
monftrated 1ruths; and a careful attention to the cir=
cumfitances attending life.

Our obfervations, in reply to prefent exifting theo-
ries, will*be directed to fthow, Firft, the uncertainty,
that the principle of animation is an ztherial {pirit of
fuch extreme fubtlety, as to pervade indifferently all
bodies. Secondly, the improbability of its being a
fecretion of the brain: ‘

This firft hypothefis, which attributes life to an
@therial fpirit, pervading indifferently all fubftances;
is liable to many objections. It does indeed feem
quite fuperfluous to attempt any refutation of a theory,
fo much the work of fancy, and wholly detached from
experiment and obfervation. What appears to have
led philofophers to adopt fuch an one, was the necef-
fity of attributing the phenomena of life to fomething.
Still there was nothing in the fyftem of nature, with
whofe properties and qualities they were acquainted,
to which, with fairnefs, they could attribute fuch mar-
vellous effects. 'The alternative, then, was to acknow-
ledge their incapacity to underftand fo decp a myftery,
or elfe to attribute animation to the agency of {ome-
thing yet unknown. They did the latter, and, confe.
quently, taught mankind to believe their powers of ife
and activity depended on fomertkbing, whofe: exiftence
they have neither provcd,B nor rendered probable to be

any
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dny where but in the imagination of its projectors.—-.
Examine the writings on medicine, from the daygof
Hypocrates to the prefent time, not one fact is adduc-
ed to fubflantiate this hyporthefis, which may not be
more rationally accounted for on other principles.—
Nor indeed do they plead as an excule; for their opin-
1on, thatit is fupported by obfervation, or experiment;
in their ignorance, only, can we find an apology. - So
far from affording any light on the {ubject, this does
but involve us in deeper obfcurity, and rivets on our
minds the chains of perpetual ignorance, by affigning
that to be the caufe of animation, of which it 1s not
poflible we fhould have any knowledge.

Difgufted with a theory fo unfatisfatory, others
have aflumed another hypothefis, now become more
. general, although, perhaps, no lefs falfe, which is, that
the principle of dnimation is a fluid fecreted in the
brain, and thence tranfmitted by the nerves to every
part of the body. That this fuppofition is premature
and erronecus, I think will be obvious to every one, who
reflects with fobernefs, judges with ¢andour, and rea-
{ons with attention. ;

There are abundance of circumflances to convince
us, that the brain is an organ of vaft importance in
the animal ceconomy. The diforders produced in the
fyftem, by affeCtions of this part, are fuch as mighe
‘well be thought, would have led many to {uppole this
to be the feat of life. But fuch is the reciprocal rela-
tion and dependence fubfifting between each organ of
our bodies, that it is oftentimes extremely difficult, if
not impofiible, to diftinguifh the appropriate funétion
of each, and to know its juft agency in the fyftem.—
The brain cannot perform its fun&ions without the
action of the heart, and the confequent circulation of
the blood ; and without the myfierious influence of
the former, the latter would foon ceafe to move : Nor
can either of thefe continue their operations without

the
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the a& of refpiration ; and were it not for the wonder-
ful proccfs ofdlgcﬁlon and affimilation,all other powers
would be in vain to maintain life. It requires, theres '
fore, a particular attention to the different parts, or-
ganization, faculties, and powers, of different ammals
to iearn the importance of each, and its juft agency in
the {yftem.

We have the fulleft convi&ion, that the brain and
its appendages, the nerves, are the feat of fenfibility ;
and tnatLthefe are the med'um of all our fenfarions
and volitions. It exercifes, thercfore, one of the moft’
confpxcuous functions in the animal ceconomy ; con-
founding this with irritability, a thing before defcrib-

ed, and very differenr, has led to many miftakes i
phyﬁology

Was it fo that irritabiiity depended on the fame
caufe, as fenfibility, we fhould expect to find thofe
parts mofl irritable, to which were diftributed the
greateft proportion of nerves. This, however, is not
the cafe ; the heart is the moft irritable part of the
body, notwithftanding its nerves are pot numerous.
It is always fo in animals, thar thofe paits, or mulcies,
defigned for fenfation, or voluntary motion, are moft
abundantly fupplied with nerves ; while thofe parts,
which receive the greate® number of blood veflels, as
the heart and inteftines, poflefs the greateit irritability.

Further to illuftrate this idea, we know, that by
pafling a ligature round a nerve, or by dividing it
with a knife, we deftroy all fenfation and volunta:,
motion in that part, which has its communication
with the brain thus interrupted ; ftill, however, it
does not lofe its irritability. Indeed, fo tenacious
are parts of this power, and fo independently of the
brain do they exercife it, that this organ may be com-
pletely deftroyed, and they ftill continue to exhibit
evident contractions. - The heart and inteflines, after -

being
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being removed from the body, will have their motions
excited by mecharical irritations.

There have been many inftances of the nerves of one
part having been deftroyed, or their functions fuf-
pended, while yet that part has been able to exercife
thele functions, which were neceffary to the continu-
ance of life.  This has often been the cafe in paralytic
limbs. That the funcions of the nerves are com-
pletely fufpendcd, we are certain ; for the patient can
exert no voluntary motion, nor is he fenfible to any
impreflion of external bodies ; and that the part is
poficfled of irritability and life, we are equally certain ;
becaufe there are often involuntary contractions of the
ﬁbrcs, the blood circulates, and abforpnon and fecre-
‘xxon regularly take place. . -

What makes thxs if pofﬁblc, more certain is, that
no putrefaction occurs, which in all cafes commences
1o foon as the animal, or a part is dead.

Dr. Munro, that indefatigable anatomift, affords as
a very conclufive argument, in his experiments on the
nerves, one of whichI be;_, leave to relate in his own
words.

 In feveral frogs after cutting off the back part of
the {ix undermoft true vertebrz, I took out all that
part of the fpinal marrow with the cauda equina,
which they cover. The lower extremities were ren-
dered infenfible to common injuries, and lay motion-
Jefs, yet the frogs lived feveral months thereafter, and
the wounded parts on their backs cicatrized, and the
bones of their legs which I fractured united, the blood
circulating frecly in their veflels.””

In thefe animals the fun&ions of life appcar not to
have been impaired, when all the nerves ot the lower
extremitics were deftroved.  Not only did - the parts,

deftitute




e ——

¢ B

deftitute of nervous influence, retain their vital affini-
ties, but exercifed the moft vigorous functions of life,
that of uniting fractured Lones and forming new gra-
fulations, \

But to underftand a thing we muft c0nﬁdcr itin
all the circumftances of its cxiftence ; and to gain 2
knowledge of our fubjet, we muft contemplare life,
not-only as pertaining to animals, but likewife to the
whole vegetab‘c creation, and obferve what things con-
ftantly attend it, and are inleperable from i, in all the
modes of its cx1ﬁencc,

The life of vegetablesis analogous to that' of ani-
mals'; they poffefs many functions in common ; and
certain circumftances are indifpenfible to its exiftence,
in both,~ Like animals'they are excited to the proper
dxfcharge of their fun&ions by (‘umulatmg fubftances;
they elabarate and prepare ‘their food in a way fimilar
to animals, and like them they perform a variety of
fecretions, produce their growth, and perpetuate their
fpecies, . They have glands, they have veflels, they
have refpiratory organs, and do exercife the functions
of life, as perfectly as animals. Notwithftanding this,

“they pofiefs neither brain nor nerves, nor do they ex-

hibit any marks of fenfation.  Neither the Senfitive
Plant, fo much celebrated by Naturalifls, nor the Di-
concea Mufcxpula, or Venus® Fiy Trap, the fingularity
of which is, that it clafps infecis in its leaves with fuch
power, as to deftroy: them, exhibit any other marks,
than thofe oflrrztabxhr} common to mufcular ﬁbrcs
Seeing, then, there are living exiftences poﬁ"cﬂing no
brain, and parts having their communication with the
brain deftroyed in beings pofleffing it, do ftill retain
their life, the unaveidable conclufion ig, that life does
not depend on the brain, but that the fun&tions of this
organ are entirely of 2 different nature.

But flill, to fhow the abfurdity, as well as the'utter
impoflibility
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impoffibility that the principle of animation {hould be

aftorded by the brain, 1 would beg leave to fuggeft
one confideration furcher

It is not fufficient for our purpofe to confider how
life is prolonged, but we muft likewife inquire how the
firft viral motions are produced, and what are the cir-
cumftances attending their production.

Animate beings are capable of producing their fpe-
cies. The different ways, in which they produce them,
have laid the foundation for a"divifién"of animals into
viviparous, and oviparous. chctablcs produce their
fpecics by feeds, which are'in fome degree analogous
to the eggs of animals. Notwith@tanding this variety
of ways, the changes which.take place, and the delinea-
tion of the embryo of each fpecies are governed by
much the fame laws. What_thefe may be, the egg
affords us the beft opportunity for infpection.

After incubation, what firft appears is the heart and *
umbilical blood-veflels. In eggs, which I have ex-
amined, the heart was [cen to beat diftin@ly two days
before any traces of the brain could be dilcovered.—
The fame we learn, frem good authorities, of vivipa-
tous animals, - In all fpecies of antmals, the heart is
the part firft formed : it is here that vual action does
firft commence, and this is the organ whi ch firft ex-
ercifes its functionin the fyftem. By the a&ion of the
heart and its appendages, the arteries, the other parts
become dittended and evolved. Now the firft pulfa~
tion of the heart is as much dependent on the principle
of animation, as the fame aétion is ar a time when the
animal has arrived to that ftate, which is the {landard
of its {pecies ; and by the fame laws, the firft paruclc
of maiter becomes affimilated to this? organ, it'is, that
the body receives its growth and nourithment. = All
this, however, as we have feen, takes place before there
are any veftiges of the brain, and fome time before this

organ
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organ ¢an be fuppofed to exercife its functions. Here,
then, is the fulleft demontftration, that the principle of
animation is not afforded by the brain, as the functions
of this organ are {ubfequent to the exiftence of life.—
As we have noticed this phenomenon in the egg, thofe
difpofed to quibble, cannot efcape its convi¢tion, by
faying, that the embryo i1s dependent on its parent for
its firft vital actions, as the egg is detached from the
animal, which bears it. It is indeed wonderful, thac
any men fhould have fuppofed life to depend on a flu-
id fecreted in the {yflem, when the very produéhon of
this fluid muft ofneccfﬁty require life and'vital action,
in the (yftem, in order to produce it. The fuppofition
plainly carries this affertion, that a thing can at the
famé time a& and not exif, than which+here can be
no greater ablurdity. This confideration maft be fuf-
ficient to filence every murmur, and demonfirate to
the fatisfattion of every one, that the principle of ani-
mation cannot be afforded by the brain.

Thus, I have confidered thofe theorieo,on which the
phenomenon of life has been moft ulually explained:
I have, to my apprehenfion, found them infufficient
and unfauataé‘toxy Not ‘becaufe they leave fome
points hard, and difficult to be explained, but becaufe
they are contradicted by experiment,and do not cor-
refpond with facts and oblervation.

g A B
It now remains to point out what this principle may
be, and the fource from whence it is derived.

In the firft place, it may be ufeful to notice fome
confiderations, which may ferve to throw us into a

. proper channel of inveftigation,

We have confidered lifc, and pointed out its charac-
teriftics. From the obfervations then made, we are,
led to confider thofe produéts of animate beings, de~
figned by nature for the plonavatlon of their fpecies,

as
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23 void of life. = This is «evident, when we confider
that life confifls in certain a&ions before defined ;—
that a&ion implies change, and that {eeds are kept for
years without fuffering any change, or alteration.—
“This obfervation applies to eggs, and is equally true,
fo far as it refpects any vital change, in every {pecies
of animals.

Another confideration, leading to the fame conclu-
fion, s, that all living beings have a power of refifting
putrefaction.  Thole affinities and combinations of
matter, which, take place in animate exiftences, are
diametrically oppofite to thofe, which take place in
the fame fubftances after death. The former may
with propriety be called vital, and are thofe, by which
the principles of the body become combined, its fize
increafed, and its waftes repaired.  The latter are call-
ed chemical, and are thofe, by which thefe principles
become difunited, fet at liberty, and the whole body
diforganized. Thefe different affinitics, therefore,
cannot fubfift, and be geing on in the fame body, at
the fame time.  Seeds of plants, and thofe products
of animate exiftences, of which we are fpeaking, and
by which their [pecies are propagated, as they are firft
afforded, have neither of thefe actions going on within
themfelves. But there is a certain balance of affinities

among their conftituent principles, by which they con- -

.tinue the fame without any change. As circumitances
may favour, however, one or the other of thefe kinds
of action now delcribed, is liable to commence in their
fubftance ; ecither a vital action, by which is produced
another of the {pecies fimular to that which afforded
the feed or egg, or elfe a chemical one, called putre-
faction, by which its principles are uncombined and
fet at liberty. When the feed or egg is not attended
with thofe circumftances, favorable for its receiving
vital action, it poflefles no power of refifting putrefac-
tion, any more than the ftock of the plant, or carcafe
of the animal, which gave it exiftence, We
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- We have now a view of what is to be underftood by
the principle of animation ; it is that, which is the caufe
of the firfi vital aétion in thofe different kinds of mat—
ter, by which the various fpecies of animate beings
are propagated ; and, which, continuing to be fup-
plied, does maintain and fupport the flame of life,
through all the varying ftages of its exiftence. We
muft, therefore, look for fomething, which is as exten=
~ five as life itfelf, and which is prelent, with living be-

ings, and c¢onfumed by them, not only when arrived
to the ftandard of their perfection, but likewife, which
is afforded the embryo, and the germ in their moft
rude and imperfect ftate, and, which being withdrawn,
leaves all animated exiftences to die !

Led by thefe different inquiries to the confideration
of life in the various circumftances of its exiflence, I
am induced to believe, that Oxygen is the principle of .
animation, that it is received into the fyftem from the
atmofphere by the refpiratory organs. So far as it
can be proved by obfervation and experiment, that
oxygen is received by every living exiftence, that it is
of indifpenfible neceflity, in order to the firft excite-
ment of vital action in the eggs of animals, and the
feeds of plants, and on its being withheld; that life does
immediately become extinc, fo far, I conceive, this
opinion will gain belief, and efcape the cenfure of te-
merity, and the reproach of folly.

It is now generally known, that the atmofphere is
a heterogenius fluid confifting of two different kinds
of gas ; one maintaining combuftion and animal life,
exifting in the proportion of about 27; the other con-
tributing to neither, the proportion of which in the
atmofphere is eflimated at 73. The former is called
oxygen, vital air, bighlv re/pirable air, depblogifiicaied, ox
empyreal air ; the latter has obtained the name of nilro~
gene, [eplon, azote, or pb{ogglimled air. That oxyg;n is

the
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the principle of combuftion, has been proved by the
experiments of M. Lavorsisg, and others ; the four_l-
dation of our beliet for fuppofing it the fame of ani-
mation, I proceed now to thow in the order })eforc in-
timated.

Every one knows that refpiring animals taKe air in-
to their lungs, and that air, which, has once been
breathed, is then unfit for refpiration. But on what
this phenomenon depended was not known till Dr.
PriestLy difcovercd, that in the aét of refpiration,
oxygen was abforbed from the atmofphere, through
the thin membrane, whicl feparates between the
bronchia and blood veffels’; and, that deprived of this,
in fome way or other, animals do immediately die.—
It is further proved, likewife, that the blood having
thus received the oxygen, acquires an additional de-
gree of heat, and a florid colour, Thefe propofitions
having been already fufficiently eftablifhed by various
writers, I proceed to take notice that fomething fimilar
to this takes placein all living exiftences.

M. Lavorsier has demonftrated that oxygen is one
of the conftituent parts of water, and; likewife, that
water contains air in its pores. Fifhes, therefore, are
not excluded from this vital fluid. Notwithftanding
the fymproms of uneafinefs, diftrefs, 2ad even death,
which happen to them, when removed into the atmof-
phere, yet they can no more live without air, than
thole animals, which inhabit the land. Fifhes are
provided with gills, which ferve for them the place of
lungs. Thefe are compofed of a vaft number of red
fibrille, fubjeét to perpetual motion from the water.
Through thefe the blood circulates, coming from the
heart ; it is here again colleéted by {mall veins, which
uniring, form an aoria, by which the blood is carried
to all parts of their bodies. - That the blood is here
oxyginated, as in the lungs of other animals, is very

certain
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certain from analogy. The blood, in both, undergoes
the fame changes ; that in the gills of fifbes appearing
extremely florid, like that in the lungs of animals. In
either cafe, that portion of the element refpired has no
longer the power of fupporting life, confequently, a
renovation is continually required. Fifhes exhibit the
fame fymptoms, when deprived of oxygen, that other
animals do—violent convulfions, and immediate death.
In fevere winters, when much of the communication
of the air with water is intercepted, by meaus of ice,
many of thefe animals die ; by opening the ice, and
admutting the air, they ruth violently to the {urface of
the water, with fuch eagernefs for air, that they often-
times {uffer themfelves to be raken by the hands of the
fithermen.

Infets, likewife, are provided with organs for re—

ceiving air, called traches ; thefe being befmeared
with oll, they foon die.

Oxygen is not only neceflary to the life of all ani-
mals, bur, likewife, to that of all the vegetable crea-
tion. That the fap of plants circulates through their
leaves, has been afcertained by experiment.  On the
upper furfaces of them, the fap is expofed to theaction
of the’atmofpheré, beneath a thin pellicle. Here it
undergoes a change, and is carried back by vefiels on
the under fide of the leaf. A ftalk having been plac-
ed, feveral days, in a decoction of madder, on the up-
per furface were feen many red arteries going to the
extremities of the leaves, which were not vifible on the
under fide. On cutting acrofs a leaf, by the help ofa
lens, the returning veflels, on the under fide, were feen
to difcharge a milky fluid, but none of the red fluid,
contained 1n the veflels, on the other fide of the leaf.
The upper furfaces of leaves, likewife, being cevered
with oil, they foondie. The leaves of plants, there-
fore, have an office fimilar to the lungs in animals,

tracbhes
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irachee in infects, and gills in fith.  Excluded from
the air, they dccay and die, as has been proved by the
experiments of SCHEELE, and others.

Thus it appears that all hvmg exiftences do confume
oxygen. This, however, is not on‘y neceflfary to the
continuance of v1tahty, but without it, neither the em-
bryo of animals, nor the fceds ofplants can be ufhered
ito life. The firft attention of nature, in the preduc-
tion of a!l the myriads of her exiftences, appears to be
to make provifion for a fupply of this oxygen gas,—
While as yet there are neither veflels, nor organs for
receiving it, this vital principle is neceflary to excite
the firft motions of life ; at this early period therefore,
thc;c isa mcchamfm pccuharly ﬂttcd for that pur-
pofe.

’I'his in viviparous animals, is the placenta; its
function is analogous to that of the lungs, after the
foetus is delivered from its parent. It appears from
the opinions and experiments of refpetable writers,
that there is no circulation of blood betwees the pa-
rent and the foetus ; but that the blood of the foetus
is carried to the plauenra by an artery, and is there dif-
tributed to its extremities, and again breught back by
veins. This appears, from this cnrcumﬂance, that the
placental veffels do not bleed when torn from the ures
rus, while thofe of the uterus difchatge a large quantity
of florid blood. This is accounted for by Mr. J.
HuxTer. “ That ingenious philofopher,” fays Dr.
DARWIN, ““ has fhown that there are numerous cavi-
ties, or lacunz formed on that fide of the placema,
which is in conta¢t with the uterus; thefe cavities or
cells are filled with blood from thc marcmal arteries,
which open into them, which blood is again taken up
by the maternal veins, and is thus perpetually changed;
while the terminations of the placental arteries and
veins are fpread in fine reticulation on the fides of

lhefc
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thefe cells.””  From this relation it appears evident,
thar the placenta receives the blood for the purpofe of
oxygination ; the fame is further confirmed by the
changes the b!ood there undergoes, which are the fame

' as thofe it {uffers in the lungs of animals.

In oviperous animals producmg their young from
€ggs detached from the parent, this procels of oxyg-
inating the blood is not pofflible,  Thinking, howcver,
that oxyg(n muft fome way be communicated, I made
the. followmg experiments.

ExperimenT 1ft.

In the large end of the egg it is well known ther
mcluded a fmall bag of air.  Having procured a num-
ber of eggs, 1 collected a quantity-of this air in a glafs
tube, in conta& with whith I put-a folution of ful-
phure of porath, a property of which. is to abforb ox-

ygen,  Partof the air thus enclofed was foon: abforb-
cd atter which there remained a pomon of azote.

ExPERIMENT, 2d. ‘
- Having afcertained that eggs do contain oxygen

“within their fhells, I wifhed to kiow its imporrance in

the incubated egg.. For this purpofc, 1 rook a number
of eggs, and having broken the {hell into' the air bag,
1 completely filled thecavity with a dofil of lint, fop-
ped in glue ; over this I (pread a varmﬂl, fo as totally
to exclude the air.  Thefe eggs T'put under a fetting
hen, tegerher with other entire eggs.” On the fourth
day of incubation, I'examined them'; 1in thofe which
were put uider ¢ntire, was diftin@ly feen the heart of
the future chick beating, together with the umbilical
blood- veflels, beautifully rarmﬁcd and appearing ex-
ceediagly florid. At this'time, in the place of the
head, was fcen a dark fpeck, which did not appear two
days before, notwithftanding the heart and blood-vef-
{els were evident, as on this ¢ Jay In thofe eggs, whofe
ik SR thells
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iheils had been broken, and the air, they contained,
excluded, no .vital a&ion had been excited ; on the
contrary, putrefaction had evidently commenced.

ExperiMent 3d.

In another parcel of eggs, having opened into the
cavity, or air bag, I introdoced fulphure of potafth,and
fealed it clofe with varnifh, as in the other experiment.
This abforbed the oxygen, only, leaving the azote fill
to occupy the cavity. Thefe eggs being {ubjected to
incubation, the refult was the fame as in the preced-
ing experiment ; nor one of them hatched.

From fome difappoiniments, and the inconveniency
in my prefent ficuation, of making thefe experiments,
1 have not purfued this inquiry fo far as 1 had intend-
ed : but that oxygen is contained within the fhell of
the egg, to be of ufeat the time of incubation, I think
is evident from the experiments | have related.  For
without. the prefence of this, the cicarricula of eggs is
not animated, no part evolved, nor does it afflume any
action of life. At the time of making thefe experi-
ments, a woman of more than common obfervation in-
formed me, the had a hen among her poultry, in whofe
eggs this portion of air was always wanting, ard that
not one of thefe eggs had ever hatched, although trial
of them had been repeatedly made.

We are, therefore, led to this conclufion, that in
confequence of the heat, which the eggs acquire by
incubation, the oxygen becomes active, and that in
this way the firft vital motions are produced ; that it
continues to oxyginate the blood till the time the chick
is extricated from its fhell. This will be evident to
any one by infpetion, who will take the trouble to
examine an egg, fome days after incubation. Then
may be feen an almoft infinite number of blood veflels
fpread on the membrane, which confines the air in one

end
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end of the fhell ; thefe veflels are colletted, and form
the umbilical artery, which leads to the heart. That
the blocd is carried here, for the purpoie of oxygina-
tion, we have no caufe to doubt; the appearance
makes it almoft certain. Thefe veffels appear ex-
tremely florid, and of a bright red colour, whereas, the
vein, which is fpread on the albumen, appeais of a
dark modena. :

~'We have next to examine, what part oxygen has in
the germination of feeds. Sceds, when fown, are in
fuch a fitwation thar the air communicates with them
freely. That provifion, therefore, which is made to
fupply animals with oxygen, at an early period of their
exiftence, is not neceffary for plants ; fiill,to deter=
mine what office oxygen might have in their vegeta-
tion, I made the following experiment.

I put inte a glafs globe a handful of beans, a little
water, and ftopped it clofe, it being filled with atmof~
pheric air, In this fituation, it ftood a week, in which
time the feeds {prouted, and grew half aninch. [ then
unftopped the veflel, having immerfed it in water.—
On withdrawing the flopper, the water rufhed in, and
the air remaining was found to have loft every parti-
cle of its oxygen. The feeds had begun to putrefy,
which I fuppole to be in confequence of the oxygen
having been confumed, before the globe was unftop-
ped ; the vital prineiple, then, not being afforded, the
actions of life could no longer be continued—chemical
affinities were thercfore f{uffered immediately to take
place:

Such are the facts we have been able to colle&, to
fhow, that at the firft dawning of life, vital action is
excited and kept up by oxygen. - We know it, becaufe
eggs and feeds are not animated without it, becaufe
nature has invariably made provifion for its fupply,
and becaufe in all inftances of life it is confumed.

The

(25

Jis-



b odg f

The neceffity of refpiration to animals, through the
varying ftages of their exiftence, could not efcape the
attentson of man.  The obfervation has. been made
from time immemorial, but its ufe in the ceconomy of
life was not till lately known, mor even yet has its full
nmportance been acknowledged. . By this way oxygen
is tupplied to the {yftem, which in fome way or other;
zs we have feen, 13 afforded to all living exiftences.

Mr. CROIRSHRANK, in his expcriments on the re-
- produ@ion of the nerves, rclates one, from -which, I
think, he might have drawn more important inferenc-
esthan he has. It fhews ina ftriking manner the im-
portance of refpiration, and how, independently of the
brain, the funétions of life are exércifed.

Mr. Cruikssrank took a dog, and by detaching
the fcapula from the fpine, divided all the nerves of
the axillary plexus on each fide. He then divided the
{pinal marrow between the laft vertebrae of the neck,
and the firlt of the back, and likewife the parvagum
and intercoftal nerves. In this experiment, all com-
munication of the heart, lungs, diaphram, and thorax
with the brain, was cut oft. The whole animal took
the alarm ; all the flexor mulcles feemed to contraé,
and inftantly to relax again ; all appearances of lite
were gone. Hethen opened the cheft, and found the
heart had ceafed its motion. Then he introduced a
large blow-pipe into the trachea, below the cricoid
eartilage, and inflating the lungs, imitated refpiration.
‘I'he beart began to move again, and in about three
minutes was beating 70 times in a minute. After fome
intermiffion, this was again repeated, and continued
for hatf an hour, the heart and arteries beating regu<
larly all thar time.

This experiment fhews that refpiration is the prime
mever of the machine ; and that the nervous influence,
whatever
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whatever it may be, ferves merely as a flimulus to
excite the a&ion of the muicles and diaphram, thereby
to enlarge thelthorax and favour the admiflion of air
intothe lungs. ' - Further, it explains, what at firit
thought, mightfecm difficult to be accounted for, that
the chick, before the formaiion of the bram, wiil have
its‘heart beating, whereas after irs complete formation,
and it has elcaped from its cenfinement, the nervous
influence is neceffary in order to the continuence of
this aétion. By this éxperiment, ir appears, that noib-
ing but. a' fufficiency of oxygen is néceflary to the ac-
tion of the heart, and that the brain doeg contribute o
this action by opening the way for this fupply.

‘Animals fubjected ro inhale the fame air, without
renovation, foon die ; that death in this cafe is in con-
fequence of a deficiency, or want of oxygen, and not
from noxious vapour thrown off from the lungs, we
know for this reafon’; that animals confined n any
other gas, howeyer pure, or in the exhaufted recciver;
dié with the fame train of {ymptoms.  When the ufual
proportion of oxygen in the atmofphere is diminithed,
life languifhes ; but the moment. this proportion 1s
increafed, the powers of life become invigoraied, the
. tun&ions arc performed with alacrity, and the whele

fyftem feems to have acquired a new degrec of animas

tion.

From a review of thefe obfervations, we may learn
what advances have been made in favour of our fub-

ject.

Trritability we confidered as the characeriflic of
life; and in thofe actions, by which the functions of
living beings are performed, does life confift.  Sceds
of plants and thofe producs’ of animated exiftences,
by which their {pecies are propagated, we confidered

as void of life, not -poflefling thofe actions in which
16 life
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iife confifts. In thefe, likewife, we have proved by
obfervation And experiment, that vital altion does not
1ake place without the prefence of oxygen, that the
embryo of viviparous animals reccives it from its pa-
rent ; in oviparous animals it is afforded the youngin
the fhell ; that feeds in the time of germination do
abforb it from the datmofphere. That a conftant {up-
ply of this is ncceflary to every living being, for the
{uppori of life, through the varying ftages of its exift-
ence—-not an infe¢t ‘'moves, nor a plant fhoots its
branches, but by the infirumentality of this univerfal
diffufer of animation. ' ' :

Thefe confiderations are fufficient to juftify us, in
our opinion, refpecting its importance, in animation:;
and fhould any doubis remain, perhaps further expeni-
ments and obfervations, may remove them, and finaily
cathrone fcience in thofe regions, which too long have
been occupicd by fancy and conjecture. . -

Let it not be thought an objection to this theory,
that oxygen is fomething, whofe exiftence is made cer-
1ain, znd many of whofe propertics have been afcer-
tained by experiment; and becaufe the chemift, in
his laboratory, has not been able to excite life in thefe
fubflances, with which he has’ combined oxygen, thar, .
therefore, nature is incapable of the operation. ;

It has been common, with philofophers, in attempt-
ing to develope the myfteries of nature, when, from
the concurience of known caufes, an eftet has been
produced out of the way of their common courfe of
operation, in other circumftances, to fuppole that an
unknown caufe cooperated to produce this effect. But
till the relationof things are all perfe@ly underftood,
and every combination of matter kmown, we may
expect continually to be afcerraining new properties,
qualities, and effets, of thefe things, which are the
objects of our fenfes. , ; ' i

! . "
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{n things, which men do not underftand, they are
always prone to run into great prolixity, and vain im-
agination, Nature is uniformly*more fimple, in her .
operations, than the bigotted opinion of man is wont
to conceive. She proceeds to her object by dire&
fteps, but man wanders a devious way, and thinks to

purfuc her, like the wily fox, through mazy windings
and intricate paths. :

When philofophy fhall have withdrawn the veil,
from the eyes of mortals, and difclofed to human
view, her operations, then will be feen the uniformity
that fo conftantly marks her fteps, and that fimplicity,

- which pervades all her works.
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