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INTRODUCTION.:

F all the exertions of human {kill,

there is, perhaps, none which affords
us more folid and lafting gratification, than
the reftoring to life thofe who are ap-
parently dead ; none, furely, more emi-
nently thews the dignity and fruitfulnefs
of Philofophy, or more clearly evinces the
benefits that may be derived from the well-

direted efforts of human underftanding.

This art (if fuch it might be called in
fo rude a condition) was, in former ages,
guided chiefly by blind prejudice; the
knowledge of the animal ceconomy, and
of life, was not fufficiently extended, to
afford maxims of any value to the prac-

B titioner ;






INTRODUCTION., iii

general ardour on this fubje@, which was
not a little foftered by a cotemporary revo-
lution in natural knowledge: I allude to
the philofophy of elaftic fluids, which has,
during the Iaft part of the prefent century,
received fuch incredible acceflions. The
doctrine of airs was fo intimately conneéted
with the fubje& of refpiration, that it could
not fail to fix the attention of Philofophers
on thofe cafes where its fudden fufpenfion
was the caufe of death. It were fuper-
fluous to enumerate the various theories
offered by the Chymifts and Phyfiologifts
of this recent period. Suffice it to remark,
that the Humane Society of London
deemed the fubje& o perplexed with dif-
cordant theories, and fo fufceptible of
farther experimental elucidation, that.they
publithed, in 1787, a queftion on tée
nature of the difeafes }braa’ﬂmf by fubmerfion,
Sufpenfion, and noxious airs. Two Difer-

B2 tations,






INTRODUCTI ON. v

any thing f{o important, to blind em-
piricifm ; the example of thefe Gentlemen,
who had from their pathology deduced
their- cure, and the repugnance of their
inferences to each other, which counte-
nanced a doubt refpecting the accuracy
of either,—feemed to prove the neceflity
of reinveftigating, by experiment, the na-
ture and caufes of the difeafe, previous
to the delineation of any plan of cure;
One of thefe Gentlemen attributes death
in thefe cafes to the quality of the blood
in the left {ide of the heart, which has not
received from the air, that ftimulant power,
which fupports the a&tion of that organ.
The other attributes it to apoplexy. L
was induced, fince the appearance of thefe
eflays, to attempt a feries of experiments
on the fubje&, which perhaps I fhould
not have cultivated with {fo much ardour,
had I not been animated by the example

B 3 of



vi INTRODUCTION.

of Mr. Kite, from whom I received the
rudiments of my medical education, and
for whom, in cﬂmbatiné his opinions, I
truft I fhall not be deficient in that refpet
which his talents demand. Thefe experi-
ments prefented refults which contradied,
in many important particulars, received
opinions: but I fhould not, at fo early
a period of my life, have prefumed to
offer them to the public, had I not been
emboldened by the approbation of the
Medical Society of London, who voted
me the Humane Society’s Medal. To
Mr. Kite, I flatter myfelf, no apology for
the freedom of my ftritures on his opi-
nions, will be neceflary. Not to have
noticed his work, would have been dif.
refpectful ; and to have diffembled what
I found to be truth, in tendernefs to his
fentiments, is, I am fure, a facrifice that
his liberality would not exa&®. He is

acq_uainted



INTRODUCTION. vii

acquainted with my experiments and con-
clufions, and has, I apprehend, in confe-
quence, changed fome opinions, which,
in the hurry of enquiry, he had precipi-
tately adopted.

Dr. Goodwyn has juftly and ingenioufly
remarked, that the expreffion, “ Sufpended
* Animation,” is obje@ionable. Refpira-
tion and circulation may be fufpended;
but the principle of life, or the fufceptibility
of altion, which is the fource of thefe
functions, may ftill remain. Life, there-
fore, can with no propriety be faid to be
fufpended, when the vital principle is
prefent. The animal muft either retain
the principle of life, or be abfolutely and
irrecoverably dead. There is no inter-
mediate {tate between life and death. The
diftin&tion between the ations and powers
of life, which, with fo many other ad-

B4 mirable






INTRODUCTION. ix

alloy to the pleafure of Phyfiological re-
{fearch. By no other mode, however, than
that of experiments on living animals, can
any important advance be made in this fub-
je@. Such experiments, in a queflion of
mere curiofity, are certainly indefenfible ;
but where, as in the prefent cafe, the ad-
vancement of truth conipires with the
interefts of humanity, we muft impole
{ilence for a while on the remonftrances of

fenfibility.

In the condu& of the experiments
which form the bafis of the following dif-
fertation the moft folicitous accuracy has

been every where ftudioufly fought.

To thofe who are in the habits of Phy-
fiological experiment, nothing is more fa-
miliar than the perplexing variety and re-
pugnance of their refults ; two experiments,

though
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experimental enquirer diffident of the cor-
rectnefs and impartiality of his own views.
A bias unconfcioufly taints his judgment,
againlt which the only remedy 1s, the
vigilant eye of acute and intelligent friends,
who feel more anxiety for his reputation,
than tendernefs for his prejudices ; and who
have no motives either to make tortured in-

ferences, or to hide unfavourable refults.

The fame good fortune that has blefled
my private life with the friendfhip of fuch
men, I have alfo eminently felt in my
{cientific purfuits, Their acutenefs has
refcued me from my prejudices ; and their
aid has given me a confidence in the cor-
retnefs of the experiments, which diftruft
in my own individual 1kill would other-
wife never have permitted me to entertain.
I'have to mention with particular gratitude,
Mr. Aftley Cooper, whofe anatomical and

8, phy-
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and indeed, agreeable to this extenfive view
of the ubje&, the queftion before us is
propoied.

The fufpenfion of vital attion from
ftrangulation and noxious airs, exhibit
. phenomena fo nearly fimilar, and require
a treatment fo firitly congenial, that any
inquiry into the nature of fubmerfion,
would be narrow and imperfedt, unlefs
illuftrated by the inveftigation of thefe
kindred difeafes. To them, therefore, we
have thought it expedient to extend our
refearches ; and from induions founded
on a feries of experiments and obfervations
on thefe different modes of death, we
flatter ourfelves with the hope of having
eftablithed a general do&rine on premifes
lefs ambiguous and unftable, than thofe
which have been the bafis of former
theories.

To






INTRODUCTION. XV

The remaining part, to which the pre-
ceding fections are but preliminary, will be
devoted to the confideration of the cure:
and in order to inveftigate more at length,
the eflicacy of thofe means which have
been either fuggefted by f{peculation, or
fan&ioned by experience, we fhall dedicate
a fe@ion to each clafs; by which we
fhall be enabled to form a juft eftimate
of their comparative efficacy and impor-

tance.

Emetics, Venefeftion, Ele@ricity alone,
or combined with artificial Refpiration,
Warmth, FriGtions, and Clyfters will be
fairly examined by the tefts of experiment,
and of reafon; and our laft feGtion will
confit of conclufions drawn from the

whole.

SECTION






SHEHCCE IO Nina k.
On the common Effects of Drowning.

THE general effe@s of {ubmerfion
have been defcribed by others; and the
refult of our obfervations will be found
nearly fimilar to that obtained by thofe
who have already written on this fubjec.
But, as it was neceflary firft to examine
the appearances of animals under that
circumftance, before any clear idea could
be formed of the proximate caufe of the
difeafe, we fhall begin with a defcription
of the vifible effects that ufually arife

from drowning.
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of water, in the form of froth, but very
trifling, when compared to the quantity of
air expelled from the lungs, during the a&
of drowning. The ftomach, on examination,
prefents alfo a little water, which probably
pafled into the cefophagus when the rima
glottidis was clofed by the epiglottis ; for, as
the water contained in the mouth is then re-
fufed admittance into the trachea, it thould
feem, that, at that moment, it makes its
way into the ftomach; fo that, as foon as
the animal attempts to infpire, water enters
the trachea; but this organ, as if confcious
of not receiving its due element, rejects
the water, which is then allowed to pals
into the cefophagus, Air is again emitted,
and new efforts made to infpire, when,
upon the fame fenfation being produced,
fimilar effects arife ; and, after the laft ex-
piration, no more water enters the lungs,
or ftomach, If it were not certain,

C2 that
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taking place. Indeed Dr. Goodwyn has

proved this to be the fa&, in a manner
fo convincing and fatisfactory, that we need
only mention, that the whole of our ex-
periments to afcertain this point, have uni-

formly agreed with his.

It has been mentioned by Dr. Goodwyn,
and other Phyfiologifts, that the right
auricle and ventricle are found rury ; but
there feems to be fome degree of impro-
priety in the expreflion, for by the term
FuLL 1is generally underftood, a cauvity
replete witbhout vacuity ; and if {o, the left
ventricle may be faid to be fw/ when
diftended only to half its natural Iﬁze, as
it adapts itfelf to the volume of blood it
contains, and in proportion as the quantity
encreafes, the cavity enlarges, until it
attains a certain degree of diftention, when
it re-acts. If the heart, therefore, contain

& 3 but
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The next experiment was made to
alcertain whether after the a@ion of the
heart had ceafed, the proportions wcre
altered.

ExPeEriMENT IL

A Cat was drowned, and when the
heart had ceafed to vibrate, the two cave,
pulmonary artery, and aorta were fecured
as before. 'The proportions of the right

were to the left as 2 to 1.

Thefe experiments were repeated, and
the quantities varied ; fometimes being as
7 t0 4, at other times as 5 to 2, or as
I2to 7. So that at a medium, the pro-
portions of the right are to the left, as
about 32 to 18 The lungs were uni-

fbrmly in a ftate of collapfe.

C 4 Dr.
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¢ In four {imilar experiments, where death

Ll

¢ was natural, he found the medium was

“ 109 cubic inches of air after complete

L4

"

# . L5
expiration.

Thefe experiments, however, are by no
means conclufive, for whatever may be
the caufe of death, the animal dies with
an expiration, and the tendinous part of
the diaphragm is thruft up as high as the
fourth, and fometimes as high as the fifth
inferior rib; and therefore the application
of a comprefs round the abdomen does
not feem adequate to prevent the dia-
phragm from defcending. Could this even
be effected, as the ribs cannot be kept at
any fixed point, and as the air contained
in the lungs was not collected, the experi-
ment can by no means authorife any legi-

timate conclufion.

Dr.
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Thofe who die a natural death muft
always have a portion of air remaining
after the laft expiration, fince the lungs
cannot be thoroughly evacuated by one,
but in drowning, &c. repeated expirations
are made with attempts to infpire; but
the latter are ineffe€tual. What therefore
Dr. Goodwyn has advanced on this head,
appears neither eftablithed by argument,
nor countenanced by fact. But to deter-
mine the point, the following experiment

was attempted.

ExXPERIMENT.

A Cat was drowned, and after the
ufual ftruggles had ceafed, the trachea
was {ecured by a ligature, the cheft opened,
and the lungs taken out. A glafs tube
divided into drachms and half drachms,
by meafure, was filled with water, and

inverted
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left, and the auricles longer than their

correfponding ventricles.

The periftaltic motion of the inteftines
Joes not continue as long as the contrac-
tions of the heart, and on opening the
head, the veins, as in ordinary death, are
found rather diftended, but without the
leaft appearance of extravafation. Our
next enquiries will be directed to the effects

of hanging.

SECTION
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than four minutes, he ceafed to move.
The air-tube was tied, the cheft opened,
and we difcovered the fame appearances
after hanging as after drowning ; the lungs
collapfed ; the right fide of the heart over-
loaded with blood; the left auricle not
quite diftended ; the left ventricle about
half. ‘The aorta and its branches con-
tained blood, in quantity and colour fimilar

to that from drowning,

Hence it appears, that, when an animal
is fufpended, the mulcles of refpiration
are capable of performing their fun&ions ;
nor are the mufcles of infpiration deprived
of their action: but, as the preflure of the
cord overpowers that of the external air,
and clofes the opening of the trachea,
the lungs are not found expanded, but
collapfed.

Our
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other times, the proportions in infpiration
were, to thofe in expiration, as 11 and 12
to 1: but, in all inftances, the quantity of

alr that remained was very inconfiderable.

In our next experiment, we endeavoured
to afcertain the exa@ proportion of the
blood in the right fide of the heart, to
that in the left, after hanging.

ExXPERIMENT,.

A dog was fufpended by the neck, till
he ceafed to move. The two cavae, pul-
monary artery, and aorta, were fecured by
ligatures ; and, after a careful infpe@ion
of the heart, it was found, that the pro-
portion of blood in the right, was,- to

that in the left, as 2 to 1.

The {ame experiment was repeated on
a cat, and the proportion as 5 to3. On a

D repetition






5L CIsIO'N "I

Common Effeéls of Noxious Airs.

IT has been generally fuppofed, that when
animals were immerfed in any air unfit
for refpiration, it was both taken into
their lungs, and again expelled. During
which procefs a deleterious effe€t was pro-

duced on the fyftem that terminated in
death.

This fuppofition is, however, {upported
neither by argument, experiment, nor ana-
logy; for we find the lungs equally col-
lapfed in thofe animals deﬂfayed by noxious
air, as in thofe which have been drowned.
In both cafes, the firft expiration is by

no means {ufficient to exhauft the lungs.

D2 The
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drachm* ; whereas, in the diftended ftate,

thefe lungs contained 14 drachms and 1.

In the repetition of this experiment, dif-
ferent kinds of impure air were employed ;
and the proportion of it in the diftended,
to that of the collapfed ftate was generally
as 40 or 5o to 1; but in every inftance the
quantity of remaining air was very incon-
fiderable.

Our next objett was to determine the
exa& quantity of blood in the right and left
fides of the heart.

To alcertain this, we repeated the fol-

lowing experiment.

* We here mean the fame bulk occupied by

half a drachm of water.

D3 ExpE-






(f23.)
longer than the periftaltic motion of the
inteftines, and that in thefe experiments,
they both ceafed fooner than in animals de-
ftroyed by drowning or hanging. Nor was
this irritability in any one inftance mani-
feft from artificial ftimuli after refpiration
had been {ufpended one hour and five mie
nutes. In fome rabbits deftroyed by ni-
trous air, the heart cealed to contract,
from its own {timulus, in lefs than four

minutes.

From the uniformity of thefe effe&ts, we
are authorized to conclude, that the air, in
which the animals were immerfed contri-

buted to deftroy their irritability.

I fhall not deny, that this effect is to be
attributed to the noxious quality of the
air ; but fhould rather fufpe&, the bulk of
this air, taken into the lungs of {uffocated,

D4 does
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even before the heart had ceafed to vi-
brate.
On examining the head, we difcovered

{fome fmall diftention of the veins,

From this brief inquiry into the vifible
effe@ts arifing from hanging, drowning,
and fuffocation, we difcover thefe trifling
variations. That in one inftance water
enters the lungs, in the other noxious air ;
that this air pofleffes a greater tendency to
deftroy the a&tion of the heart, than either
hanging or drowning, and that after the
former, more blood is found in the head,
though its proportions in the different fides

of the heart, are nearly equal.

The lungs in all thefe are in a ftate of co
lapfe.  Thefe confiderations, efpecially the
laffy incline me to believe, that the caufe

which
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Phyfiology of the Lungs and Heart.

IT is by no means our defign to extend
this inveftigation to every advantage that
refults from refpiration, as our voice, fmell,
&ec. but merely to take a rapid furvey of

thofe fun&tions more immediately con-
nected with /ife.

On this {ubje&t Dr. Goodwyn has be-
ftowed no fmall fhare of attention; and
though the refult of our own obfervations
does not permit us to yield affent to many of
his opinions, yet the refources of his inge-
nuity, and perfpicuity of arrangement ever

claim our admiration and applaufe.

But
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The lungs themfelves are fomewhat ela-
ftic ; but are paffive in refpiration. They
may not unfitly be compared to a pair of
bellows, and the muicles of refpiration to
the power that works them : in their ftate
of expanfion, or when the mufcles of infpi-
ration acl, a cavity is formed which admits
an influx of air, but when comprefled, or
by the mufcles of expiration alting, the ca-
vity is leflened and the air expelled. Thus,
by this alternate dilatation and contra&ion
of the thorax, the procefs of refpiration is

iupported.

The a&ion of thefe mufcles in a 'ftate
of health is involuntary, and is lefs in-
fluenced by the will than moft of the
other muicles in the body: we are able,
however, for a fhort interval, to check
or increafe their a&ion, but that it {hould
not be wholly fubfervient to our will, is

< \’El‘?’
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very wifely ordained; for otherwife the
powers of refpiration muft ceafe whenever
the fenfes are fufpended by fleep or infa-
nity.

It has been generally fuppofed that one
of the natural fun&ions annexed to the
lungs was that of affifting, by their alternate
dilatation and contra&tion, in propelling the
blood from the right to the left heart, but
in health they feem to poflefs no fuch
power ; for if circulation depended on
their mechanical a&ion, fufpending our
breath for one twentieth part of a minute |
would produce a ceffation of the heart’s
motion, and we fhould then have but one
pulfation to one expiration, whereas in

health we have four.

" Let theory devife what principle it may
to explain, that in health the lungs poffefs
no
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no power of propelling the blood from
one fide of the heart to the other, the
matter of fadt is clear; (and it will ap-
pear fo from an experiment contained
in the next feCtion) that the right fide of
the heart, unaflifted by the altion of the
lungs, is capable of fending blood to the left,
even after refpiration has ceafed. If then
the heart, in a ftate of debility, can perform
this funétion independent of the lungs, can
it be fuppofed unequal to it in the vigour
of health ? Groundlefs therefore is the fup-
pofition that attributes this office to the

lungs in ordinary refpiration.

But a {fubjet more delicate and abftrufe,

a fubject that of late years has been warm-
ly and ably controverted, now claims our
attention ; I mean the alteration induced on
the blood in the Iﬁngs, the caufe on which
3 this






(X43t))

and imbibed fome noxious quality; that
in the lungs it meets with atmofpheric
air, containing a portion of dephlogifticated
air, which is known to poflefs heat in a
latent form ; that it abforbs part of this
heat, and at the fame time imparts to the

air which remains, its impurity.

That the blood having thus robbed the
air contained in the lungs of a portion of
its latent heat, and rendered that which

remained fenfibly warm, the air is expelled,

perly fpeaking, there can be no fuch thing as latent
heat, as that muft ceafe to be heat when once it be-
comes infenfible; but as the term appears to convey
the idea we wifh, that of a principle or quality exifting
in a body which cannot be meafured, but under cer-
tain circumftances can produce fenfible heat, we
have preferred it to others; and perhaps there is a
greater impropriety in Locke’s definition of heat, than

in the term employed.

L and
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and frefh air taken in to undergo a fimilar
procefs.

Dr. Crawford, in the courfe of his ex-
- periments, had occafion to obferve that
animals immerfed in a warm, did not fo
foon phlogifticate a given quantity of air
as thofe immerfed in a cold medium ; nor
is the reafon inevident ; for when the blood
arrived at the lungs, it had not loft fo much
of its heat, confequently did not require
to rob the air of fo much of its pu-
rity ; whereas in the other cafe, the ani-
mals being immerfed in the cold medium,
were obliged to generate more heat; but
to effet this, they muft confume a greater
quantity of dephlogifticated air than thofe
in the warm medium. It is alfo obferved,
by the fame author, that the difference
between the colour of the venous and ar-
terial blood, was diminithed by expofing

animals
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animals to heat, and increafed by expofing

them to cold.

The obje& of thefe experiments was to
prove, that in proportion as the atmofphere
1s cold, more or lefs heat is abforbed from
the air, to keep up an equilibrium of heat
and it is femarkable that the animal in
the warm medium died firft, notwithftand-
ing the blood was florid, and the furround-
ing air more pure than that which the
animal breathed when in the cold me-

dium,

The one dying fooner than the other
probably depended on debility; that the
one in the warm medium, from being
obliged to generate cold, or more properly
refift beat, was rendered weaker than the
other, from this being a more expenfive

procels to the fyftem than generating heat ;
E 2 for
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of animal heat, how can it happen that
the inhabitants of the northern climates
breathe no quicker than thofe of the fouth-
ern; and yet nearly the fame degree of
animal heat is prefent in both? The rea-
fon appears obvious ; there is always exift-
ing in the atmofphere four or five times
the quantity of pure air more than we
confume by one infpiration; {o that thofe
in the colder climates, although they
breathe no quicker, nor take in a larger vo-
lume of air, yet they rob that air of more

of its latent heat.

The cold atmofphere, bulk for bulk,
muft be {pecifically heavier than the warm,
and, weight for weight, the bulk will be
lefs ; fo that any given quantity of air, in
proportion as it is diminifhed by warmth,
muft decreafe in volume, and vice verfa.
Hence in a cold atmofphere, although the

L volume






( 39 )
ed that the blood is capable of undergoing

the fame procefs in the larger arteries as in
the capillaries. In ordinary circulation how-
ever the change muft be lefs in degree,
from the circulation being here quicker,
and a greater quantity of blood being in

contalt with fewer folids.

It feems alfo more than probable that the
blood flill retains a quantity of heat in a la-
tent form after it has paffed through the ca-
pillaries and entered the veins, for on tylng
up the arm in common bleeding, the
longer a ligature is applied, the darker the
blood becomes; and at the conclufion of the
operation its colour affumes nearly a flo-
rid hue, which corroborates the opinion
that it may poflefs a confiderable portion of
latent heat, after it has entered the veins :
and that this blood is capable of continuing,
the fame procefs, fo long as it contains any

E 4 heat
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circulation in fithes puts this matter out of
all doubt, for the heart of thefe animals is a
fingle one, confifting of one auricle and one
ventricle, both of which contra& from the
ftimulus of black blood ;3 and as the blood in
the coronary vellels is of the fame quality,
its heat and nourithment muft be kept up
by that blood only which has pafled
through the capillaries,

Hence it is obvious, that if this black
blood did not poflefs a quantity of latent
heat, the warmth of the heart could not
be fupported, and the animal confequently
muft die: notwithftanding therefore that
the blood, when it pafles through the ca-
pillaries, evolves the greateft part of its

heat, yet there fiill remains a portion of it

in the ultimate branches of the pulmonary artery,
lofes the venous charadler, and allumes the arterial
one ; and that in this ftate it is fit for the nourithment

of the lungs,

3 in
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mercuryrofe to 99° and then became ftation-
ary ; it was removed to the leit, and the tem-
perature was the fame; but on making an
aperture into the left auricle, and thrufting
the bulb down to the ventricle, the mercury
fell to 97°; and on placing it in the fame
manner within the right ventricle, it rofe

above 98"

From frequent repetitions of this expe-
riment it uniformly refulted that although
the temperature of both fides of the heart
externally was equal; yet the heat of the
blood in the right fide excceded that of the

leit, from one to two degrees.

This obfervation may appear rather
firange, and at firft feems to contradict the
opinion that refpiration is the fource of
animal heat ; but the fact can be readily ex-
plained ; for the blood in its paflage through

the
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To eftablifh the fact the following expe-

riment was made.

"EXPERIMEN T.

A Cat was ftrangled, the cheft immedi-
ately opened, and the lungs inflated, when
the blood in the left fide of the heart became
florid ; an aperture was made in the pericar-
dium, and the mercury of a thermometer
being raifed to 99°, the temperature both of
the right and left fides of the heart was ex-
actly 98 : on opening the left and introduc-
ing the thermometer, as in the laft experi-
ment it fell below 97°; but on examining

the right internally, it rofe to near gg°.

So far does this experiment agree with
our laft ; but the temperature of the blood
was re-examined fifteen minutes after, and
inftead of the right poflefling two degrees

of
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We {carcely know of any animal, on
whofe blood the air does not induce fome
change, either directly or indire@ly; and .
the great object of this change we deem to
be the fupport of animal heat ; and from the
maintenance of animal hear, that of anmal

:}'?‘f?rré%}_y L

There are animals which live in a tempe-
rature equal to that of their own ; and it has
been the opinion of fome phyfiologifts that
in thefe inftances their heat i1s fupported
by the furrounding medium. If this be
ever the cafe, it probably is in afcarides,
and other amimals of the fame fpecies,
where the temperature of their medium

icarcely ever varies; but I fhould much

% The term irritability is very often employed in a
Yoofe and indefinite fenfe. We introduce it here to ex-
prefs nothing more than a Jufeeptibitity of aliion.

doubt
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the infant, as foon as refpiration commen-
ces, and before the ftomach receives any
nourifhment, is not lefs warm than the
adult, are fufficiently convincing that the
ftomach is not to be regarded as the fource

of animal heat.

That mere diftention is the ordinary fti-
mulus that excites the a&ion of the heart,
is the opinion embraced by fome phyfiolo-
gifts. Nor is it indeed improbable that a
certain degree of diftention produced by
blood of a due temperature, conflitutes the
principal power which ftimulates the heart
to contract ; for this power of rea&ion,
when ftretched beyond a certain tone,

feems a property inherent in all mufcular
fibres.

Nor do we deny that the heart, when
void of blood, and feparated from the body,

F . retains
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fers inftances where mufcles of f{imilar
ftructure are put into a&ion by different
ftimuli; but this is not faying, that muf-
cles performing the fame funétions, a& from
diffimilar caufes; which it is neceflary
to prove before any analogy can be efta-
blithed to favour this hypothefis.

It is far therefore from being certain that
the different fides of the heart derive their
a&ion from different ftimuli: and let us but
examine the feetal circulation, and it will
appear that both fides of the heart contra&
from the ftimulus of blood nearly of the
fame quality ; that this blood is not florid
in either; for even in the umbilical vein
it has undergone but a very imperfe&t
change *, if compared with that induced on

the

* We take it for granted that the old opinion, of there

Fa exiﬁing
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The blood in the umbilical arteries, is fi-
milar to that in the trunk of the pulmonary
artery of the adult circulation ; that is, itis
impregnated with phlogifton, and pofleffes
little latent heat ; whereas that of the mo-
ther in the cells of the placenta is loaded
with heat, and has little phlogifton. In
the minute branches of the arteries the
change is performed; that is, on/y {o
much latent heat is imparted to the feetal,
and fo much phlogifton received by the
maternal blood, as is neceflary to reftore
the equilibrium of heat and phlogifton ; the
heat therefore which is received by the
feetal blood will be {mall, in comparifon
with that imbibed by the blood of the
adult in the ac of refpiration ; as only that
quantity of heat can be imparted from the
maternal to the feetal blood, as can make
both their qualities with refpeét to heat and
phlogifton egual.

EFig When
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all the blood that paffes through the capila-

ries in the lungs alfo enters the left, {o that
the blood which produces the contra&tion
of the left fide of the foetal heart muft be
more phlogifticated than that of the right,
as part of the blood in the left auricle

has paffed through the lungs.

If the quantity of blood conveyed to the
placenta by the umbilical arteries, be com-
pared with that fent to the head, fupe-
rior and inferior extremities, and trunk,
it will be found that not one fifth part
of the blood goes to the placenta at each
revolution, nor can this blood receive
but balf’ the beat the maternal blood con-
tains ; moreover, as the greater part of it
muft firft pafs through capillaries before it
arrives at the heart; and as that which
does not pafs through capillaries mixes
with venous blood, it is obvious that both

F 4 fides
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tional to the temperature of the {urround-
ing medium. The obfervation holds
equally goed in the feetal circulation ; for
as the foetus is furrounded by the liquor
amnii and uterus of the mother, the quan-~
tity of heat carried off muft be extremely
{mall ; and that which is employed being
alfo trifling, there is no occafion for more
being abforbed than is neceflary to {fupply
the confumption of feetal heat ; and if the
whole of the feetal blood went to the pla-
centa at each revolution, the inevitable con-
fequence would be death ; for the power
of refiling heat muft then be called forth
to altion ; and this in the feetus is very

inconfiderable.

On the adult, nature has wifely be-
ftowed two powers for generating cold ;
that of evaporation from the furface of the
bedy, and a power independent of this;

3 but
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great powers for refifting heat are here un-

neceflary.

But in the adult, the wvarying and
changeable temperature of the air makes
it neceflary that more or lefs heat be
abforbed, to correfpond with the variation
to which it is expofed. We are therefore
immerfed in an atmofphere fupplied with
fufhcient heat to anfwer our demand ; and
by evaporation, &c. we are enabled to refift
heat, fo as to prevent its undue and de-
ftru&tive accumulation ; on the other hand,
from the warmer medium which encom-
palles the feetus, we may gather the reafon
why a {maller portion of heat {hould be
imbibed, and from this being Zmited, why
it ftands in no need of evaporation for the

generation of cold.

Were
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than that the blood contained in the Az
Sfede of the beart, {houldbe fimilar in quality
to that in the umbilical arteries which goes
to recerve the alteration ; for, in this cir-
cumftance, the vein contains blood that has
undergone the change, but the arteries car-

ry blood that is going to receive it.

If therefore the left fide of the foetal heart
and the whole of the arterial fyftem poffefs
no ftimulus but that of black blood ; if the
pulmonary artery in the adult be excited
only by this blood ; if, in a word, the heart
of fithes act on no other blood, is it not ob-
vious (at leaft as far as indu&ion and ana-
logies can prove) that in the adult alfo ve-
nous blood can excite the action of the /fz
Jide of the beart and arterial fyffem, and con-
fequently that the two fides of the heart do
not require to be ftimulated by diffimilar
caufes ?

From
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effets produced on the heart by blood
that, has been duly changed, and next en-
quire into the confequences that muft enfue

when no alteration has been given.

We have already obferved that when
the blood arrives at the right fide of the
heart, it is impregnated with phlogifton ;
and deprived of the greater part of its la-
tent heat; in health it is to part with its
phlogifton or inflammable principle in the
lungs, and there alfo receive a frefh fup-
ply of heat; it is then propelled into the
left fide of the heart, and thence through
the whole of the circulating fyftem, to
evolve and diftribute heat, and receive

phlogifton.

In confequence of this procefs, the left
fide of the heart and coronary veflels are
fupplied with blood, which diftributes

heat
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when the right pofleflfed but fix ; yet if the
Jenfible beat evolved be only equal to two,

their temperatures muft be the fame.

The refult of multiplied experiments
authorizes the affertion, that immediately
after the aCtion of the left fide of the heart
is increafed by florid blood, the right alfo
becomes equally affe@ed ; nor is this effet
an unnatural or unexpected confequence ;
for as the coronary veflels foon receive this
blood, and as thefe veflels are going to both
{ides of the heart, the heat and irritability of
both muft be equally fupported.

The great and natural ftimulating
power that keeps up the afim of the
heart, we have already fuppoled to be di-
ftention ; but this muft ceafe to act as a
{timulus whenever the blood becomes in-

capable of fupporting the irritability of the
G heart,
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face will prefs upon the two fides of the
heart, and thus become an irritator.

If inflation however be deferred for a cort-
fiderable time, the fame effe@ will not fol-
low ; as this degree of irritability is feldom
permanent; and diftention of the lungs
foon ceafes to be an adequate ftimulus ; but
by making repeated infpirations to one
compleat expiration, the irritability of the
heart is foon revived, and an a&ion pro-
duced by each inflation. This depends on
the procefs of circtilation being duly carried
on, and the neceflary flimulus imparted
from the air to the blood, which increafed
the living powers of the heart, and rendered
it fufceptible of irritation from fo flight an
external caufe, as the mechanical ation of

the lungs.

To this opinion, of the action of the heart

G 2 proceeding



( 68 )

proceeding from mechanical ftimuli, Dr.
Goodwyn oppofes this inference : Ifit were
{fo, fays the Doctor, any aerial fluid would
be then equally effeCtual. But this is rather
unfair reafoning ; for it is agreed on all
fides, that a change in the blood is necef-
fary to the life, and uninterrupted action
of the heart : and although the introduétion
of noxious air may prove as great a flimu-
lus to the furface of the heart as any other,
yet if the blood ceafesto receive the change
when the heart acts, the irritability of this
organ muft gradually diminifh, as the
blood continues to evolve its heat, without
receiving the ufual fupply ; and what be-
fore was fufficient to irritate the furface of
the heart, no longer poflefles that power.
It is true, the heart will a& on introducing
any air into the lungs for one or two infpi-
rations, if the experiment be made imme-
diately after breathing is fufpended ; and

this
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this is a circumftance that corroborates the
opinion of this a&ion arifing from mecha-
nical ftimuli. That it is not to be afcribed
to any change immediately induced on the
blood already in the left auricle is obvious;
for the right fide of the heart muft be ex-
cited to alion before the left can receive
blood that has undergone the change; as
10 alteration can be given to the bloed con- |

tained in the auricle.

Dr. Goodwyn is of a contrary opinion ;
for he obferves, “ that the contractions of
* the left auricle and ventricle are imme-
“ diately effeted by the quality of the
“ blood paffing into them.”

We fhall endeavour in the next fe&ion,
to demontftrate by experiment, that no al-
teration can be produced on the blood in
the trunks of the pulmonary veins and left

(583 auricle,
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Goodwyn appears to be the only one who

has ferioufly endeavoured to explain its ra-
tionale, and attempt its illuftration; and
though there is no authority to which we
would more gladly refer, yet we cannot
here adopt his opinion, that the left au-
ricle and ventricle, firft ceafe to alt, from the
ineptitude of wvenous blood to excite their con-
traction ; and that this is the immediate caufe

that fufpends circulation in drowning, &e.

Butin order to explore the truecaufe of this
phenomenon, let us once more recolle&t
that the blood, when it arrives at the right
fide of the heart, has loft the greater part
of its latent heat; that in health it receives
this fupply in the lungs; but that iz fu/-
pended refpiration, the blood paffes through
the minyte ramifications of the pulmo-
nary artery into the pulmonary veins,

without receiving this neceflary quality,

G 4 and
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fels, has already been remarked; but as
this blood in fufpended breathing contains
little or no latent heat, from having evolved
it in the lungs, the heart muft in that cafe
imbibe its heat from the blood contained
within the cavities ; and that this procefs
can be carried on in them we have already
fhewn, fo long at leaft as their blood pof-
fefles latent heat to give out, and while
the circulation is retarded or totally ftopt,
From which we conclude, that 7 ke
right fide of the beart in this difeafe pof-
Seffed the blood of the left, and the lft the
blood of the rigbt, the difference of irritability
would be reverfed.

If however, we have fucceeded in efta-
blithing as facts, that when the blood ar-
rives at the right fide of the heart it ftill
contains a portion of heat in a latent ftate ;
that this blood in fufpended breathing con-

tinues
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though the blood of the left fide be
at firft lower in degree of warmth, yet its
heat foon after becomes predominant.

The next experiment was made, to alcer-
tain the temperature of the two fides of the
heart, and their contents; where no

change had been given to the blood.

ExPERIMENT.

A Rabbit was ftrangled, and the cheft
being opened, a {mall aperture was made
in the pericardium, and a thermometer of
Fahrenheit’s fcale was applied to the
right fide of the heart. 'The mercury rofe
to 96°, where it remained ftationary: it was
then removed to the left, where it fell to
94 On placing it within the right au-
ricle, the mercury again rofe to 96°, and
when applied in the fame manner within

the left, it fell fomewhat below g4°.
This
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This experiment was repeatedly made on
animals that had been drowned and hanged,
both without and within the heart, and
there occurred a few inftances where there
was {carcely any difference in the tempera-
ture of the two fides at f7/#; but in all, the
temperature both of the heart and its con-
tents was predominant in the right, before
the left {ide had EI_ltil'El}" ceafed to act.
It appears therefore very evident, that the
blood which paffes through the lungs into
the left fide of the heart, without receiving
from the air the neceflary change, inftead
of being more tenacious of its heat than the
right, on the contrary, lofes it much fooner,

Thus we fee the refult of experiment
fanction and juftify the predi@ions of the-
ory, that when blood paffes from the right
fide of the heart to the left, without having
been in contact with dephlogifticated atr, to

2 renovate
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renovate its heat, it muft evolve in its paflage
through the capillaries of the lungs what
little it contained in a latent ftate; and the
left fide being no longer fupplied with its
due nourifhment and warmth, either from
the blood in the coronary veflels, or from
that contained in its own cavities, muft
have its temperature reduced, its irritability
decreafed, and its adtion gradually fuf-
pended, by the diminution of its ftimulus

of diftention.

But far differentis the condition of the
xight fide ; for although the blood in the
coronary veffels is incapable of fupplying it
with heat, yet the blood within its own
cavities contains a quantity in a latent
form, which it continues to evolve; thus
18 1ts irritability fupported, and thus, by
continued diftention, is its action kept
alive, .

Dr.
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heat, and its ftimulus of diftention being
diminifhed beyond that of the right.

The advantages derived from this pro-
perty of the right fide of the heart, which
fupports its altion after that of the left is
{fufpended, feem to have efcaped the notice
and eluded the refearch of phyfiologifts,
yet no provifion of nature more defervedly
claims our admiration and enquiry ; for in
no department of the animal ceconomy has
fhe managed a wifer precaution for the pre-
fervation of life, than by thus, after the laft
expiration of the animal, prolonging to the
right {ide of the heart a ftimulus and power
of altion fuperior to that of the left,

Let us but fuppofe the reverfe, that the
left had the irritability of the right, and the
right the irritability of the left ; as it is found
neceflary to the effe@ing a recovery, that

the
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the right fhould firft contract, and fupply
the left with blood, in order to excite it to
aclion; and as the right, in this fuppofition,
would foon be incapable of performing this
function, we fhould only be enabled to
recover thofe in whom the a&ions of life
had been f{ufpended only a very fhort time
after refpiration had ceafed ; whereas, from
the right continuing to contra& after the
left is motionlefs, it is thus capable of pro-
pelling blood through the lungs into the
left auricle, which being once reftored by
the arrival of duly prepared blood (even
though it thould have ceafed to a& from
the ftimulus of its own) is enabled, by the
frefh fupply of this flimulating quality, to
revive, and the a&ion of the whole heart is
encreafed ; but if the irritability of the left
fide were at firlt predominant, it would get

¥id of its own blood, and the feeble acion
of
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of the right fide be incapable of fupplying it

with more.

Thus, atthe very origin of the circula-
tion, where the freth fimulus is laft applied,
Nature, ever wife in her operations, has
prudently placed a fuperior degree of irri-
tai::ilit}'f, while in the left, where the irrita-
bility is inferior, the increafe of ftimulus is
firft received : nor will this be deemed the
refult of chance, if we but recall an obfer-
vation we have already mentioned, that in
the foetal circulation, the fimulating quality
of the blood is greater in the right f{ide of
the heart than that in the left, and that in

the adult it is reverfed.

But although the blood, in thefe two
ftates of the animal, poflefs this difference
of ftimulus in the different {ides of the

heart, yet, if an injury threaten the life
I either
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are greateft, the vital are leaft; and we
believe this will hold good in gradation
with all the inferior animals, that, in pro-
portion as the fentient powers abound, the

vital diminifh, and vice verfa.

This is ftrikingly exemplified in the
polypus, which has  been obferved to
regenerate into as many different polypi
as divided into pieces; and thefe ani
mals have neither brain nor {fpinal mar-

YOwW.

It appears therefore not improbable to be
the intention of the great Creator, that
thofe animals, whofe powers for perceiving
danger are lefs acute, fhould be capable of
receiving greater injuries without the de.
firuction of life, than thofe that are armed
with this faculty in a fuperior degree.

H 2 All
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fentient powers became- adequate to the
neceflity, this exquifite irritability, which
was fo wifely beftowed on them while

young, is no longer required.

In different fpecies of animals, we have
fometimes obferved that after refpiration is
fufpended, from drowning, &ec. &c. fcarce
any action remained in the right fide of the
heart ; but in feveral experiments, particu-
larly in one, the cauie of this pheenomenon
we difcovered to arife from an over diften-
tion of the right auricle and ventricle ; for
when a fmall punQure was made in the
fuperior cava, and a portion of the blood
contained in the right heart expelled, its

contraction became extremely powerful.

Here then was indireét debility brought
on from over diftention ; and there is rea-
dfon to fufpe& that this may frequently

H 3 happen
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for, with Mr. Hunter, we imagine life and
the power of action to be intimately con--
nected. If therefore we are incapable of
calling forth this power into altion, by the
ftimulus of eletricity applied to the heart,
there does not remain the moft diftant pro-
bability that the effect can be produced by

the application of any other ftimulus.

In our attempts, however, to reftore the
life of the apparently dead, we are furnifhed
with no criterion for determining when this
power of a&tion is thoroughly extiné ; for
the exterior parts may have loft this degree
of irritability, and the heart ftill retain it.
In fome inftances, the heart of young ani-
mals has been made to a& by ele@ricity
from ten to fourteen hours; and a gentle-
man, on whofe veracity I can rely, has in-
formed me he has feen it contrat even

twenty hours after refpiration was ftopped,
H 4 and
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of remedies, when the power of aftion an

life are ftill prefent in the heart.

There have been cafes, and I mylelf
have feen one, where no recovery was
effe@ed, even when contraltions were pro-
duced externally ; but the want of {uccefs in
this inftance is not to be attributed to the
weaker powers of the heart, but to the
infufficiency of the plan of treatment ; for
it is probable that a recovery is not only to
be effeted in moft inftances where external
contradtions are vifible, butin many where
this degree of irritability is deftroyed, if
proper remedies are had recourfe to. It ap-
pears fomewhat extraordinary that Mr. Kite
fhould have recommended fo dangerous a
prognoftic (built merely on hypothefis) as
that life was abfent when external irritabi-
lity was not manifefted by eleCricity ; for
it is obferved in the fame fection, * that

3 “ irritability
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neous ; for, as there are few whofe folids
are not very differently excited to action by
the fame caufe, fo the quantity of heat
evolved from the blood, that would fup-
port irritability in the one, would produce

no cffe& on the other.

This opinion is confirmed by the follow-

ing experiments :

EXPERIMENT.

A fmall Puppy was drowned, and on ex-
amining the temperature of the two fides of
the heart in the pericardium, the right was
98° the left g6°. The right fide of the
heart continued to a& for more than two
hours ; and during the laft ten minutes, its
temperature was 60°, that of the left 577

the warmth of the air in the room 55

ExeE-
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execution the temperature of one was 8o’
externally, and the other 827 at the expira-

tion of two hours and one-half.

This fuperior degree of heat, above that
of the atmofphere, does not proceed, as
Mr. Kite imagines, from the prefence of
fome * internal animating principle 3 for
the longer or fhorter continuance of fenfible
heat of any animal mufl always be pro-
portionate to the quantity of latent heat the
blood contains, and the temperature of the
furrounding medium ; whereas the diffe-
rence of irritability much more depends on
the readinefs with which the folids alt
when this ftimulus is applied, than on the

quantity of heat that is evolved.

Why the fibres of one animal of the fame
{pecies fhould more readily a& than thofe
of another, from the {ame caufe, and how

wWce
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The fame reafoning holds good in thefe

experiments ; for although the heat of one
animal may exceed that of another, and
where the inferior degree of heat is prefent,
the greater effect be produced ; yet the /-
mulus in quality is the fame, and the diffe-
rence of action depends on the moving
powers of the one being more readily
excited to act 'than thofe of the other.
Neverthelefs, though no decifive prognoftic
can be drawn of the prefence of irrizability,
from the prefence of any known degree of
beat, yet the nearer the degree of heat of
any particular animal approaches to its ftan-
dard, the greater muft be its irritability;
but it will ever be better to fix no criterion
of life, and make ufe of every poffible
means of recovery, in every inftance, than
to form a hazardous prognoftic, that may

prove fatal to hundreds.

IHHaving
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If the prefence of black blood in the left
heart was the proximate caufé of circulation
ceafing, then we fhould certainly find it
Jully diffended from the a&ion of the right,
but we have endeavoured to prove that
this is by no means the fac; and indeed,
if the left auricle and ventricle were Sully
difiended, and it were neceflary for the
reftoration of life that the blood already
contained in the left auricle fhould undergo
a change, before it was enabled to empty
itfelf, then every animal would be irre-
coverable as foon as this black blood had
once diftended the auricle; for we can ap-
peal to the teft of experiment to prove,
that no alteration can be produced on the
quality of the blood contained in the
trunks of the pulmonary veins and left

auricle.

I. 2 T:J
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no alteration in the colour of its blood
could be produced. The change therefore.
which the blood undergoes in its paflage
through the lungs, is effe@ed before it en-
ters the frunks of the pulmonary veins and
left auricle, and as the air cannot come in
contact with « 7bis blood to produce any
chymical alteration, it muft be propelled
through the fyftem unaltered, whenever
an animal recovers; for {fuppofing . the
blood within the lungs to have undergone
its ufual change from inflation, as the
trunks of the pulmonary veins and left au-
ricle are here underftood to be fu//; and as
this blood can receive no chemical change,
the left auricle muft a& on its 4lack blsod,
and reccive the contents from the trumks
of the pulmonary veins (which we have
faid has not undergone the change) before
the left heart can contain blood duly pre-
pared by the air.  'We were, at firft induced

I3 to
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to believe that the collapfe of the lungs
after inflation, might have the power to
empty the left auricle mechanically, by
propelling the contents of the pulmo-
nary veins onward, and by the pref-
fure thus applied from without, to the
blood within the auricle, to ftimulate its
‘mufcular fibres to rea&, and fo expel a
portion of its contents. But there {eems
an objedion to this mode of reafoning;
for if the lungs by their collapfe had any
fuch power, they muft have exerted 1t at
the laft expiration, and then thofe veflels
which are affected by this a&ion would be
fo far emptied as to require a frefh fupply
of blood from the right fide of the heart,
before the lungs could by their collapfe,
have any mechanical effect on their con-
tents; and the next experiment proves,
that after refpiration is fufpended, very
little blood is left within the lungs.

ExpeE-

N L -
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ExpPErRIMENT,

A Cat was drowned, and when all mo-
tion had ceafed, we opened the cheft and
fecured the pulmonary artery. A fmall
ligature was then paffed round the trunks
of the pulmonary veins, as they enter the
left auricle, and both auricle and ventricle
were then opened; the blood being all
taken up by a fponge, the trunks of the
pulmonary veins were divided, and on
prefling the lungs very little blood efcaped,
except that contained in the trunks. The
repetition of this experiment afforded the
fame refult. We muft therefore look elfe-
where for reafons to account for the a@ion
of the left auricle in recovery, as ex-
periment proves that by inflation we can
produce no chymical change within the
trunks and auricle, nor by the mechanical

14 ation
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jikewife capable of doing it for fome mi-
~ nutes after refpiration is {ufpended ; but
where the contra&ion of this ergan is in-:
{ufficient to propel blood through the lungs,
producing an artificial collapfe will have
the fame effe&t. This however can only
happen where a frefh fupply of blood
- has been produced by the contraltion of
the right fide of the heart; for experiment
demonftrated that the quantity of blood
remaining in the lungs was too {mall to "
enable their mechanical aétion to have

any efleét on their contents,

It has been mentioned by Haller and
other able Phyfiologifts, that where the
lungs are collapfed, an obftruion to the
paflage of the blood through them will be
the confequence ; but they have not proved
that the lungs are in _fuch a flate of collapfe
in Drowning, Hanging and Suffocation.

We
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FXPERIMENT.

A Dog was fufpended by the neck, and
+1 lefs than a minute the feces and urine
were difcharged; his ftruggles continued
for little more than three minutes, when he
ceafed to move ; the trachea was then laid
bare, and divided, and the lungs fully
diftended with warm water (about blood
hicat) through the medium of a funnel ; the
trachea being fecured fo as to permit no
water to efcape, the cheft was opened, and,
contrary to all experiments made before,
there was found a much lefs quantity of
blood in the right finus venofus, auricle,
ventricle, and pulmonary artery, than in the
left, which was loaded with blood, part coa-
gulated, and the whole quite black. The
experiment was repeated,and yiclded nearly
the fame refult, with this variation, that

the
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Thefe experiments were repeated, and
{ometimes the proportions were as fix are
to four ; but in one, where the irritability
was trifling, the blood was a little predo-
minant in the right. On the contrary, in
another, where great irritability was pre-

fent, the proportions were as two to one.

It may be urged by fome as an objec-
tion to the above experiments, that water
may a¢t as a ftimulus to the pulmonary
veflels, fo as to excite them w0 act; but it
has been obferved, that there remains very
little blood within the lungs after the laft
expiration ; and if water atted on them as
a ftimulus, it could not however produce
any effet on the trunk of the pulmonary
artery, right auricle and ventricle, which

we find in part emptied.

We
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We have obferved that animals under
the common method of {ufpenfion, retain
the power of expelling air from the lungs;
but it was found not impoflible {fo com-
pleatly to comprefs the trachea, as to pre-
vent any air from efcaping: with this

view the following experiment was tried.

EXPERIMENT.

The traches of a Kitten was laid bare,
and a ligature pafled round it, that the
whole of the air might be confined within
the lungs. The animal ceafed to move
in four minutes and a half; and on open-
ing the heart we found the proportions
of blood in the left ide, were to that of

the right as nine to feven.

The
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affixed to its neck, fmall enough to be infert-
ed into the trachia of a rabbit. This pipe
was introduced throngh a cork adapted to
the fize of a wide mouthed bottle, which
contained copper with diluted {pirits of
nitre. The nitrous air arifing from this
folution, was collected in the bladder, and
when a fufficient quantity was obtained,

we attempted the following experiment.

EXPERIMENT.

A {mall Rabbit was deftroyed in nitrous
air, and as foon as it difcontinued to ex-
pire air from its lungs, we removed it from
the medium in which it was plunged. A
imall aperture was then made in the trachea,
the bladder taken from the bottle containing
the nitrous air, and the pipe introduced
into the trachea in order to diftend the

K lungs ;
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animal whofe refpiration was fufpended,
» .,and then the collapfe removed by a fluid ;
than where this fufpenfion took - place

without the removal of the collapfe:

We could devife no method to enable
us to eftablith this point with accuracy,
but ventured however on the following

experiment.

ExPERIMENT.

A Rabbit was Idrowncd, and the lungs
immediately diftended with air; after ty-
ing up the trachea the cheft was opened,
the pulmonary artery and aorta fecured,
as alfo the trunks of the pulmonary veins.
The left fide of the heart was then opened,
the blood removed, and pulmonary veins
divided, the ligature was taken from the

K 2 trachea,






{ "B17 )

lapfe forms an impediment to the circula-
tion ; for if in an animal that is drowned,
hanged or fuffocated, the blood be found
to predominate in the right fide of the
heart, while in another deftroyed by the
fame means the contrary takes place
merely from the introducion of a fluid
into the lungs which can have no chy-
mical effe& on the blood; from what can
this variation and difference of quantity
originate, if not from the mechanical ob-
ftru&ion in the firft cafle, and its removal

in the {econd?

It fhould however be obferved that al-
though repeated experiments prove me-
chanical obftru&tion to exift in fufpended
breathing ; yet it muft be confefled that
the right fide of the heart is capable of
overcoming in fome meafure, this ob-
ftruction, at leaft for fome little time after

K3 refpiration
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In the animals therefore fubjeted to
thefe experiments, the blood muft have
paffed through the lungs in the collapied
ftate; and if no ligature had been applied,
this black blood would have been pro-
pelled into the aorta, fince the period of
examination of the heart after refpiration
has ceafed, makes no alteration in the pro-

portions.

Thefe experiments afford a refult in
diret contradi¢tion to the opinion fup-
ported by Dr. Goodwyn, that the left {ide
of the heart is incapable of a&ting from
the ftimulus of black blood : for they prove
that whenever the right fide of the heart
1s capable of fending blood through the
lungs in the collapfed ftate, the left is

alfo enabled to contra& from the fimulus
of &lack blood, -

K 4 The
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has been given to the blood (in the fpla-
centa) while in the other it can receive

none.

Now as the left fide of the heart foon
ceafes to poflefs a ftimulus that can enable
it to difcharge its contents; fo alfo the
right can no longer propel blood through
the lungs in their contradted flate : for if
the right fide of the heart continued to
fend blood threugh the lungs when the
left was incapable of getting rid of its
own, we fhould then find the blood pre-

dominate in quantity in the left.

Were Dr. Goodwyn’s affertion true, that
after the laft expiration in drowning, &e,
&e. the lungs contain a greater quantity
of air than in bydrops pecloris, then an
obje&ion would arife to the {uppofition
of their collapfe forming an impediment

to
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fiderable, and they are found in a ftate of
collapfe.

To this conclufion fucceeded an ob-
vious refle&tion, that if the circulation
could be properly carried on during
a collapfe of the lungs, why fhould the
foetal circulation differ from that of the
adult? and indeed it appears evidently to
be the intention of Nature, that only a
fmall portion of blood fhould ever pafs
through the lungs in their ftate of collapfe,
for the, ever uniform as wife in her opera-
tions, would never have provided a dif-
ferent circulation for the feetus, if the vel-
fels of its lungs could have admitted
‘through them a free and uninterrupted
 paflage to the blood ; but as a collapfe of
'the lungs was neceffary in the feetus, it
was indilpenfable for its ceconomy, that it
be furnifhed with a foramen ovale, &c.

&c.
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teft of experiment to prove, that when the
lungs were completely difiended by water,
the blood freely paffed from the right fide
of the heart to the left, and the aion of
the heart, under this circumftance, muft
have been feeble, if compared to that
which it exerts in a ftate of health.

It has alfo been the generally received
opinion that where the motion of the lungs
is by any caufe impeded, the circulation,
from want of their mechanical aétion, is
alfo fufpended; and it is fuppofed by Mr.
Kite, that the accumulation of blood which
takes place in the right fide of the heart,
from drowning, hanging, and fuffocation,

originates from the fame caufe.

“Asitis generally agreed,” fays Mr. Kite,
“ that the ftoppage of the murion of the
“ fungs is the firflt internal eficient caufe

14 Df
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does not proceed from want of motion, but
from the collapfé of the lungs.

To the oppolite opinion, however, Mr.

Kite ftedfaftly adheres;and inorderto ground

his affertion, that the circulation ceafes in

drowning, banging, and fuffocation, from

want of mostion in the lungs, and not from

their collapfe, he has recourfe to analogy,

and obferves, * that in the a&ion of laugh-

L1

111

L 44
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11
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ing the lungs are diated, and remain
almoft in the fame flate until the caufe
ceafes ; but while it continues, the blood
cannot be tranfmitted freely through the
lungs; hence we eafily account for the
rednefs and {welling of the neck, face,
and head; and if the paflage through
the lungs is long impeded, the brain
fuffers, and apoplexy enfues, which has

on many occafions ended fatally.

“ Cafes
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on the mind of every fceptic that the want
of motion in the lungs, from whatever
caufe, may prevent the tranfmiffion of
blood from the right fide of the heart to
the left; but inftead of thefe efforts being,
as Mr. Kite ftates them, a&s of infpiration,
they are all alts of expiration, and we
might with as much propriety aflert, that
charging a gun produces the explofion, as
that the ats of laughing, coughing, fing-
ing, &c. are the effe@s of infpiration.
From long continued éxpirations, as laugh-
ing, coughing, &c. when carried to ex-
cafs, a collapfe of the lungs muft arife, and
this, by obftructing the free paffage of the
blood through them, will occafion an ac-
cumulation of it in the\right fide of the
heart, from which apoplexies may fome-
times follow. But fuppofing the lungs
were, as Mr. Kite conceives them to be,
in a ftate of diatation, then apoplexy could

' ¥ never
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never be the confequence, fince a free
paflage would be then open to the blood,
and prevent the poffibility of its congeftion
in the head; fo that Mr. Kite’s eficient
caufe of death here contradi&s bis proxi-

mate.

The argument alfo adduced from ana-
logy, to fupport the opinion, that the want
of motion in the lungs ftops the circulation
in drowning, hanging and fuffocation, in
reality confutes it, and proves collapfe to
exit. But had not Mr. Kite feemed to
conceive that his arguments were f{uffi-
cient to fatisfy the moft incorrigible iceptic,
we fhould not have taken fo much pains
in endeavouring to difprove them. Indeed,
as the plan of treatment recommended by
Mr. Kite muft be fo highly detrimental, if
collapfe does really exift; it appeared of the
utmoft confequence to determine whether

3 from
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from ## arofe the fufpenfion of the ciy-

lation, or from the want of motion in the

Iungs.

In drowning and in fuffocation from
foul air, anatomical refearch has difcovered
that the veins of the head are not more
diftended than in natural death ; and that
apoplexy does not take place as Mr. Kite
fuppofes from hanging, is equally ob-
vious; for if fuch were the cafe, never
could we be able to effect a recovery, fince
our endeavours to remove common apo-
plexy, even while the procefs of refpiration
and circulation proceed, frequently prove

unfuccefsful.

Were it really true that apoplexy took
place either in drowning, hanging, or
fuffocation, we fhould conceive more fan-

guine hopes of recovery after breathing
13> had
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from common apoplexy, even during re-
fpiration, it certainly proves that this
difeafe, and that which takes place from
drowning, are as eflentially different as

any two difeafes to which the human

body is obnoxious.

It has been advanced by fome authors,
that the mere diftention of the veflels,
without any extravafation either of blood
or ferum, is fufficient to produce apoplexy,
and this is the fpecies of apoplexy which
Mr. Kite conceives to be produced in
drowning, &ec. as it is acknowledged that
no extravafation takes place in the head ;
but were congeition alone, in thefe cafes,
the caufe of death, then muft it be fup-
poled that the diftention alone of the
veflels acts much more violently than when
attended with actual extravafation; but

this is an opinion not onmly difcounte-

L 3 nanced
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nanced by probability, but alfo flatly con~
tradited by Valfalva and Morgagni on
ihe ftubborn faith of numerous facts. The
latter obferves  that thofe cafes are the
“ moft violent, and much the {ooneft
¢ mortal, which have their origin from

“ extravafation within the cranium, we

L o

not only have daily proofs of ourfelves,
“ but it has alfo been frequently obferved
* by others.”

It would therefore appear that though
the veflels of the head were fully diftended
in drowning, hanging, and f{uffocation,
this diftention could not here be confi-
dered as the immediate caufe of death,
fince at moft it can produce but a very
mild fpecies of apoplexy ; for even when
extravafation follows, the actions of life
generally continue for hours, while in
drowning, &e. itis needlefs to repeat, the

patural
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natural funQions are in a few minutes abo-
lithed.

There ftill remains one obfervation,
which proves the impoffibility of apoplexy
happening from drowning, &c. and that is,
that no accumulation of blood can be formed
cven at the right fide of the heart, prior
to the commencement of the collapfe of
the lungs, but as foon as this obftrués the
free paflage of the blood, then it receives
but an imperfect change ; and is therefore,
in a great meafure, deprived of its effen-
tial quality. From this circumftance it
will no longer be capable of keeping up
the full and natural acion of the heart
and arteries; and as the carotid and ver-
tebral arteries will alfo have their a&ion
proportionably diminifhed, the impetus of
the blood to the head muft thereby be
checked,and confiderably enfeebled. Thefe

0 L A confi-
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drowning, &c. thefe veflels are foon de-
prived of their wonted ftimulus, no in-

jury whatever can happen to the brain.

From thefe obfervations, we truft it has
been proved not unfatisfactorily, that
apoplexy never happens in drowning, &c.
but there is an experiment which muft
always fuperfede argument that fully dif-

proves the exiftence of apoplexy.

This experiment has been mentioned
before to prove a different fa&; but as it
is one that ferves our prefent purpofe, the

repetitton of it will therefore be excufed.

EXPERIMENT.

The trachea of a dog was laid bare,
and iccured by a ligature, and this was
endeavoured to be performed at the in-

ftant
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As a further teftimony, however, in fa-
vour of this opinion, the following expe-

fiment was made.

EXPERIMENT.

The two carotids of a dog were fecur-
ed *, and in half an hour after this opera-
tion he was hanged. In lefs than four
minutes he ceafed to move ; on removing
a large portion of the cranium the veflels
were found much lefs diftended than in

ordinary death.

From this experiment it muft appear ob-

‘vious, that as the principal fource of fup-

* This experiment of tying up the carotids has
been made both by Mr. Haighton, and Mr. Cooper, in
order to afcertain the effefts, and in every inftance it
appeared to produce no injury whatever to the func-

tions of the animal.

ply
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je&ions ; firlt, that the nerves of the
trachea have no communication with
the mufcles of refpiration ; and, fe-
condly, that if the mufcles of refpiration
were paralytic, no recovery could ever be
obtained. Yet Mr. Kite in the next
page obferves, that ¢ feveral have been
“ known to have revived fpontaneoufly ;”
which certainly proves, that the muicles
of refpiration could not have been in a pa-

ralytic ftate.

As to the latter opinion, that apoplexy
and death are produced by the fedative pro-
perty of noxious air, deftroying the action
of the brain' and nervous {yftem, it can by
no means be reconciled to the idea we have
formed of apoplexy ; for I believe it is ge-
nerally agreed that apoplexy muft hap-
pen from preflure on the brain ; and we
might with equal propriety affirm, that

tobacco,
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found being the immediate a& of an ex-
piration ; and there can be no doubt but
all animals have a quantity of air in their
lungs when immerfed in a noxious me-
dium. But as foon as the animal on infpi-
ration becomes {enfible of its deleterious in~
fluence, it endeavours to expire; and to this
endeavour an attempt fucceeds to infpire,
when the fame fenfation recurs as permits

very little air to pafs into the lungs.

Dr. Crawford’s experiments evince, that
when an aninal is placed in a2 warm me-

dium, the venous blood becomes nearly

florid.

With a view to afcertain if an animal
could be drowned, and the blood in the
left fide of the heart ftill retain a florid ap-
pearance, the following experiment was
made.

ExpeE-
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operating upon this animal to deftroy life;
for from the intenfe heat and denfity of
the medium in which the animal was
placed, it was compelled to have recourfe
to the procefs of generating cold, in order
to refift this exceffive ftimulus; and the
att of repelling heat invariably renders
the powers of the animal lefs fufceptible
of adtion : moreover, the power of gener-
ating cold by evaporation, was here denied.
Notwithftanding, therefore, that the blood
in the left fide of the heart might be florid,
yet the fufceptibility of ation being feeble,
the quality of this blood was infufficient to

fupport irritability.

It is worthy of remark, that in this and
in every fimilar experiment, the heart had
lefs action than ufual, although the blood
had this florid appearance; which clearly
demonftrates, that much heat diminifhes

M irritability,
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this, and debidity will be the confe-

quence.

It has been feveral times remarked,
from the refult of repeated experiments,
that where the collapfe of the lungs was
removed after breathing had ceafed, the
circulation went on sfreely through the
. lungs, and diftended the left fide of the
heart; but when the collapfe exifted,
the left was not diftended, which evi-
dently proves that the collapfe of the lungs
5 the immediate caufe of the ceffation of
circulation ; and not as Dr. Goodwyn fup-
poles, “the prefence of black blood in the lefE
Side of the heart; nor, as Mr. Kite ima-

ines, from want of metion in the funes.
’ i

We do not, however, eftablifh the col-
daple of the lungs as the procimare caufe of
the gifeafe; for by the term. Proximate

M 2 caufe
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¢aufe is generally underftood, that which
on being removed, the difeafe ceafes. If |
this definition of a proximate caufebe adopt-
ed, then mechanical obftru&tion in the
lungs from collapfe cannot of s/felf be
confidered the proximate caufé; as by the
removal of the collapfe, the right fide of
the heart is merely enabled to empty itfelf,
and, by the vis a tergo, to produce an
aftion in the left. But before the procefs
of circulation can be completed, the animal
muft be provided with blood pofiefling an
increafed quantity of latent heat, as not only
the left fide of the heart, but the whole fyf-
tem wants blood of this quality ; fince in
the foetal circulation, the change is re-
ceived before it reaches the heart, and
both fides have a like ftimulus. As the
heart, however, in the adult muft be the
origin of circulation, fo it is neceflary
that the alteration fhould be made imme-

diately,
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diately, before the blood enters one of
thefe cavities ; whereas in the foetus, the
heart not being the origin of circulation,
the change is given to the blood before it

arrives at that organ.

There would appear a more ftriking im-
propriety in faying, that tbe black blood in
the left fide of the beart and arterial [yflem
was the proximate caufé of the difeafe, as
this blood cannot be changed until it has
run the courfe of the circulation, and re-
turned to the lungs; but that cannot be
effe&ted without a previous removal of the
obftrution formed by the collapf?, and
exciting the left to contrat on its dlack
blood ; and even if the neceflary change
could be given during the exiftence of
collapfe, the lungs could not allow a fufh-
cient quantity of blood to pafs through

M 3 them,






SECTI_ON VIL

Effects of emetics in fufpended refpiration.

THE proximate caufe that refults from
the fufpenfion of refpiration in drowning,
hanging and fuffocation, we have {up-
pofed to be mechanical obftru@ion in the
lungs, with a decreafe of ftimulus in the
blood. The remedies employed to remove
it are as numerous and different as the
theories advanced to explain it; but of
them all, emetics, with which we begin,
are perhaps the moft ineffe@ual ; their ad-
miniftration muft even be attended with no
inconfiderable injury, if had recourfe to
before the a&ion of the vital fun&ions is
reftored, and even then fhould be regu-
lated by a ferious and vigilant regard to

particular circumftances.

M 4 No
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To afcertain, however, with fome de-

gree of precifion, the effe@s of a powerful

emetic, the following experiment was made.

ExPERIMENT.

A Puppy was drowned, and after all
{truggling had ceafed, one drachm of eme-
tic tartar diffolved in two ounces of water,
was injeted into its ftomach. The lungs
were then inflated, and other means of
recovery employed, until the animal made
an effort to infpire; foon after which it

appeared perfe@ly recovered.

In feven minutes from its apparent re-
covery it began to vomit; in twelve to
purge, and continued frequently to vomit
and purge for one hour and feventeen

minutes, when it died,

On
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was introduced one drachm of emetic
tartar, while its natural a@ions remained
unimpaired ; in two minutes it appeared
faint, in lefs than four vomited ; in eleven

purged, and in fifty-three minutes died.

The ftomach, as in the laft experiment,
was found empty, but the whole jniernal

coat was nearly in a flate of gangrene,

The refult of thefe experiments exhibits

a truly remarkable circumftance, that an
animal thould be drowned, afterwards have

poifon injeGed into its ftomach, and yet
be recovered and continue to Jive longer
than another of the fame order and age,
that had received the fame quantity of
poifon in full health; it tends however
to evince and afcertain one fact, that me-
dicines introduced into the ftomach do not

produce the fame effe@ when relpiration

3 and



( 256 )

and circulation are fufpended, as when thefe
funétions are duly carried on: and this
circumftance fomewhat accounts for a phe-
nomenon which to me appears extraordi-
nary, that a recovery fhould fometimes
be effe@ted, even after emetics, tobacco,
&c. have been adminiftered in quantities
fufficient utterly to deftroy the life of the
fame fubjed, if given in full health.

It may however at firft be doubted,
whether medicines that poflefs a fedative
property, like tobacco, would not produce
their greateft effe¢t on an animal whofe
powers were weakeft, and confequently
deftroy the irritability of an animal already
debilitated by drowning, &ec. much fooner
than an animal, the vigour of whole

powers remained undiminithed.
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To alcertain this point the following ex-

-periment was made,

ExPERIMENT.

A Puppy of about a fortnight old was
drowned, and after all motion had ceafed,
a ftrong infufion of tobacco (one drachm
ta two ounces of boiling water, and fuf-
fered to cool) was thrown into its fto-
mach ; the ufual means of recovery were
then employed : in fifteen minutes it made
an effort to infpire, and foon breathed to-
lerably well, but in lefs than ten minutes
after, it died.

ExPERIMENT.

An equal quantity of an equally firong
infufion of tobacco was introduced into the

ftomach of another Puppy of the fame

g 3
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drachms of laudanum was thrown into its
ftomach, and there followed almoft an

inftantaneous diminution of the acion of

the heart.

This experiment was repeated, by in-
Je@ing white vitriol, emetic tartar, infufion
of tobacco, &ec. into the ftomach, at a time
when the heart was expofed to view; and
thefe were alfo found to check the force
and frequency of its contractions, but par-
t':-.::u]arly tobacco. As it therefore appears
that in this difeafe fympathetic effe@s con-
tinue to arife from the application of imi-
preflions to the fympathifing organs, it
~will at once appear obvious, that any me-
dicine introduced into the ftomach which
s likely to leflfen the power of the heart,
muft be attended with confequences highly
-detrimental ; and that brandy, on the con-
‘trary, or any other warm cordial, which is
known
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that fo large a quantity quickened the
actions of the heart extremely, but they

were feeble and of fhort duration.

From thefe experiments, however, we
can draw only this inference, that a {mall
quantity of {pirits here increafed both the
power and atlion of the heart, while a large
quantity quickened the aéfin, and ex-
baufled the powers. But the analogy will
not hold good with the human fubje& in
this particular inftance; for as the fto-
mach of the brute is not accuftomed to
receive fo ftrong a flimulus as that of
brandy, its effets will be different 7
degree.  Indeed, from obferving that all
medicines produce a lefs effedt after re-
{piration has ceafed, than during health ;
it is probable that fix, er even eight

ouinces thrown into the human ftomach

N would






SECTION VIIL

Effects of bleeding,

WE do not confider bleeding as a dan-
gerous remedy in every cafe of fufpended
refpiration from drowning, hanging and
fuffocation; and were it poflible to take
blood from the part where we know it
{uperabounds, bleeding would prove one
of the moft immediate and efficacious

means of recovery.

The right fide of the heart has been
found to be loaded with blood. This
univerfally obtains in this difeafe; and we
mentioned one or two inftances in parti-
cular, where we had an opportunity of
obferving that the heart ceafed to at from

N 2 over
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From bleeding, therefore, as a general
remedy, little advantage can be expeted;
nor can it be employed with fuccefs but
in fuch cafes, where, from an acquaint-
ance with the complexion and habits of
the patients, we may prefume that pre-

vious to the accident or difeale, a general

plethora prevailed.

It may then be ferviceable to diminifh
the excefls of blood that loads the fyftem;
for when the right fide of the heart has
got rid of its prefent burden, if an accu-
mulation of blood prefles in every direcion
on the orifices of the two cave, and
thence on the right auricle, it muft tend

not a little to enfeeble or wholly defigoy
its action,

Mr. Kite obferves, that in the tonic

temperament, every circumftance concurs
N 3 which
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fuppreflion of the menftrual difcharge.
The obftru&tion may arife either from the
prefence of too much or too little blood
in the fyftem; and yet both ftates may be
properly called the atonic, though for the
relief in thefe cafes oppofite remedies be
employed ; for in both there is relaxation,
ina@ivity and want of power in the {olids.
In the firt inftance we bleed and vomit,
by which means the heart and arteries,
from having a lefs burden to propel through
the fyftem, will a& more forcibly. In the
latter cale we do every thing to increafe
the volume of blood, a due quantity of
which increafes the a&tion, and ftrengthens
the energy of the heart and arterial fyftem.
By this it would appear a certain quantity
of fluids is requifite to the fupport of the
proper aQion of the folids; but any thing

above or below the ftandard, will produce

N 4 debility.
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The propriety however of bleeding muft
in every cafe be decided by the medical
afliftant ; and as we cannot take away
blood from the heart itfelf, it will moft
frequently be found that the quantity of
blood in the fyftem is not fo great, as to
impede the circulation, and confequently
the quantity to be taken away fhould pro-

bably never exceed {1x ounces.

Blood letting may with advantage be
employed where, previous to the difeafe,
the heart might be fuppofed to have acted
more freely from fuch an operation ; but
where its powers of a&ion were already
fecble, this remedy muft neceflarily be
produ@ive of infinite mifchief; for if
there is not fufficient blood in the {ytem
to furnith a frefh fupply to the right fide of
the heart at each diaftole, inftead of proq
moting the good effe@s of the other reme-

3 dies,
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even in cafes of fufpenfion, would perhaps
do more mifchief, by debilitating the
{yftem, than advantage could be gained,
by relieving the local plethora of the head
and heart; for if the removal of the local
plethora tends to increafe the general debi-
lity, this laft difeafe is more dangerous than

the one we endeavour to remove.
We fhall next enquire into the effects of

eletricity, together with thofe of artificial

refpiration, both fingly and combined.

SECTION
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duced by fufpended refpiration in drown-
ing, hanging, and fuffocation, 1t will evi-
dently appear, that ftimulating the heart,
without at the {fame time endeavouring tQ
remove the obftru&ion of collapfe, muit
be one of the moftilljudged and moft dan-

gerous plans of recovery.

I repeat, there is mechanical obftruction
in the lungs from collapfe. This alone
points out the danger of fiimulating the
heart, when there exifts a caufe that muft
impede its a&ion; we are deftroying its
irritability, without deriving any advan-
tage, as the circulation can go on to no
effe@, unlefs the obftrution in the lungs

be firlt removed.

We are, by this plan of treatment, ab-
folutely taking away life,

M.,
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entertained the fmalleft fufpicion of a o/
lapfe exifting, T am perfuaded he never
would have recommended the ftimulus of
eleCtricity to be applied to the heart during
fuch a ftate of the lungs; but have con-
curred with me in opinion, that fuch a
practice was more likely to deftroy, than
reftore the actions of life. 'When eletri-
city has been employed, the lungs have
fometimes been firft expanded and collapfed,
and fhocks then paffed through the heart,
brain, and {pinal marrow, but in this cafe
the lungs being alfo contraded, every elec-
trical thock muft diminifth the power of the
heart. Artificial refpiration is again em-
ployed without ele&tricity, but this fecond
effort promifes lefs probability of fuccefs
than the firft; for the heart having before
received a ftimulus, fo great as that of elec-
tricity, it is not likely that the minor one
viz. that of the mechanical ation of the

2 lungs,
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the lungs are contracted, and which a@ion

can produce no falutary effect.

Whatever view the operator may have,
who purfues this plan of treatment; whe-
ther he fuppofes a change to be produced
in the blood, within the auricle, or whether
he expelts to propel the blood within the
lungs into the left fide of the heart, he will
be equally difappointed. For we have ob-
ferved, that no change can be produced in
the trunks of the pulmonary veins ; and we
have alfo found that if any alteration in
the quality of the blood be made within the
lungs, there is not fufficient quantity re-
maining for their mechanical a&tion to pro-

pel this blood into the left auricle.

The advantage we may expe& from in-
flation, is this; zhar the right fide of the
beart may alt at the fame time the lungs are

0 diftended ;
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fiow perfectly collapfe them, and of courfe
this blood will be conveyed into the trunks
of the pulmonary veins and left auricle,
and the circulation will go on. The lungs
are again immediately diftended, and kept
fo, until another fhock be paffed as before.

Here then it is neceflary, that all the air
thould be expelled as foon as the heart has
been made to act; fince this air may yave
loft the greater part of its purity. But as
the irritability of the heart is feldom fufcep-
tible of a&ion, from the fmall ftimulus of
inflation ; this pratice can never be proper

where eleQricity is not employed.

It has been obferved, that the heart of
fome animals in fufpended refpiration, has
for a time the power of overcoming this ob-
ftruction by its own ftimulus, without re-

moving the collapfe ; and probably in man,
QO 2 the
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its contents; the right would be lefs ca-

pable of overcoming the collapfe.

This power therefore could only con-
tinue for a fhort time, and during its exift-
ence no better effeét could be produced
from blood pafling through the lungs
without receiving a change from the air,
than when propelled from any other artery

into a vein by fri¢tion.

If no eletrical machine can be procured,
the manner of carrying on artificial refpi-
ration fhould be altered ; the lungs are to
be expanded ; and, inftead of comprefling
~ the air out as {foon as received, they are to
be kept in a ftate of moderate expanfion
for about a minute; fo that if the heart
alls during this period, there may be no ob-
ftruction to the paflage of the blood.

s To
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ander thefe circumftances will empty the
interior pulmonary veflels of the blood they
have received, and excite the left auricle
and ventricle to contra&ion. That the lungs
will here produce this effet, there can be
00 doubt, fince we find a greater quantity
of blood in them when diftended than col-
lapfed; and hence by comprefling the lungs,
_they muft a& upon all the blood they have

received fince the laft expiration.

Care however thould be taken, that the
collapfe is never {uffered to continue ; for
the heart may a& at this period and zben
without effect ; fo that the a& of infpira-
tion in every inftance thould be performed
immediately after the laft complete expi-

ration.

During the whole procefs of the treat-
sent, from the firft attempt to effet a

0 4 rECOVEry,






ported by the Humane Society, in which
the fame method of cure was obferved;
may depend in a great meafure on the
heart’s acting, or not alting during the ex-
panfion of the lungs? Some patients were
irrecoverable after refpiration had been
{topped for only one, two, and three mi-
nutes ; whillt the recovery of others who
had remained more than half an hour un-
der water was effeéted by a fimilar mode

of treatment,

The variation of the degrees of irritabi-
lity in the fame order of animals is found
to be confiderable; but it appears impro-
bable, that one fhould be deftroyed from a
caufe which, thirty times multiplied is in-
{fufiicient to take away life from another
apparently under the fame circumftances.
Having been prefent at feveral cafes of
drowning, (in the chara@er of ipetator,)

2 we
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Artificial refpiration, with fritions, was
again attempted, but to no effet. It is
obvious that in this cale a confiderable de-
gree of the vital energy was prefent, but
abfolutely deftroyed by the means em-
ployed to re-eftablifh it; for as the proxi-
mate caufe of the difeafe was not removed,
every increafe given to the a&tion of the
heart muft have produced debility. But
had the collapfe of the lungs been taken
away when the heart had been ftimulated,
far different indeed might have been the
effects ; no impediment would then have
exifted to the paffage of the blood through
the lungs, and it would have imbibed

from the air its neceflary portion of heat,

Inflating the lungs and ele&rifying the
heart at the fame inftant, may at firft
view be thought a difficult and embarrafling
procels ;. but it will be found that proper

inftru-
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and middle finger of the fame hand,

that no air can pafs otherwife than by
the tube, and the other extremity of
the tube being applied to his mouth, he
blows with force through the-pipﬂ into
the noftrils of the fubjeét.

“ The medical direGtor ftanding at the
right fide of his charge, muft keep the
mouth perfectly clofed with his left
hand, while with his right, making a
fuitable preflure on the prominent part
of the wind pipe, he prevents the air
from pafling into the ftomach, till find-
ing the lungs are properly diftended,
he 1s to prefs firongly upon the cheft,
removing at the fame time his left hand
from the mouth, fo as to let the air
pafs out; when by this means the lungs
are comprefled the procefs is to be re-

peated, that, as far as can be, the

“* manner
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the noftrils ; firft, the epiglottis obftruéts the
frec paflage of the air; accordingly, part
of the air thus repelled enters the ftomach,
which cannot be prevented by prefling on
the cricoid cartilage ; for although preflure
applied here may prevent moft liquids
from pafling, yet fo fubtle a fluid as air
blown with force may make its way into
the ftomach j not that air is {uppofed to
produce " mifchief from its quality, but
from the mechanical effe& it muft have
in preventing the lungs from expanding.
We know the detriment which refpiration
in health receives from a diftended fto-
mach, by its preventing the proper defcent
of the diaphragm in the ac of infpiration ;
for the other mufcles not being able of
themfelves fufficiently to enlarge the chelft,
the right fide of the heart is prevented
from a@ing with its ufual eafe; and hence

a diften~
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Dr. Monro has invented an inftrumeht
to' be introduced into the trachea, in the
torm of a comimon maleé cathetet, This is
mentioned by Mr. Kite; but its ufe is
only recommended on partftular occafions,
and 1t would {feem that the infertion of this
inftrument into the windpipe, could not
anfwer the purpofe fo well as at firft might
be expe&ted; for when introduced, the
inferior orifice would be thruft againft
one of the fides of the trachea, and the
curve prefling on the other, would form an
obftru&ion to the air.

There alfo arifes a great difficulty in in-
troducing this inftrument, more elpecially
to thofe who have riot been in the habit of
employing it, as no guide can be given,
by which we may know whether it be in-
ferted into the larynx or pharynx ; and as

the aperture of the latter is fo much larger

P than
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into the cefophagus, and the conical picce
of ivory is then to be carried onwatd by the
affiftance of the fore-finger, fo as to clofe
the fuperior aperture of the cefophagus.

Having proceeded thus far, the tongue is
to be brought as forward as poflible, and the
inferior end of the curved pipe (Fig. the 1.)
palled to the farther part of the mouth,
until it meets with the ivory direCor. The
pipe being then brought a little forward,
the fuperior extremity is to be elevated, by
which means the inferior will Le deprefled,
and with eafe enter the trachea: for as
the entrance of the cefophagus is fituated
immediately behind the larynx, and as the
pipe is prevented from entering here by the
ivory direor, it muft pafs into the air-tube;
fo that the vegetable bottle, and its appen-
dages anfwer a double purpofe, that of in-
je@ing fluids into the ftomach, and as a

P.2 guide
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The application of thefe inftruments can
not be fuppofed to embarrals any profel-
fional man ; if however, any impediment
fhould prevent the infertion of the pipe
into the air-tube, bronchotomy fhould be
immediately performed; but the place,
and manner of performing this operation,
agreeable to the method generally recom-

mended, do not appear the moft eligible.

We are advifed by authors, to begin it
by a longitudinal incifion, three or four
rings below the cricoid cartilage, and
when the trachea is met with, to divide it

between the rings.

The performance of this operation, ac-
cording to this plan, can fcarce be attend-
ed with danger, when attempted by a {kil-
ful anatomift; but it may be embarrafling
to a medical affiftant, who is obliged

ez, haftily
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An other inconvenience attendant on this
mode of operating is, that from the tra-
chea at this part being covered by fo much
integuments, the pipe for inflating the
lungs, cannot be properly fecured ; and
{hould a recovery be efteted, the patient
muft be under the neceflity of keeping his
chin direted conftantly downward, in or-
der to approximate the cartilages, a pofi-
tion that is not only very difagreeable, but

to be continued almoft impracticable,

In order therefore to render the opera-
tion more fimple, lefs dangerous, and
to prevent blood from entering the air-
tube ; I conceive it more eligible to di-
vide the thyroid cartilage: and that in-
ftead of the incifion firft being longitudi-
nal, and then tranfverfe, both the integu-
ments and cartilage fhould be cut
through longitudinally at once.

Py . Several
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as completely effected, as if the trachea it-
{elf had alone been divided.

The furgeon ftanding at the right fide
of the patient, fhould perform the opera-
tion by putting the integuments on the
{ftretch with the thumb and forefinger of
the left hand, a longitudinal incifion is then
to be made immediately over the thyroid
cartilage, into which may be inferted the
curved pipe that was intended to be intro-

duced into the trachea by the mouth.

Whether this operation has, or has not
been performed is of little confequence to
the recovery, if an inftrument be in-
troduced into the windpipe, that is con=-

nected with the other apparatus. '

10 the curved pipe for the trachea is to

be hixed one extremity of the flexible tube,

(Fig.






(a2e3% )

pafs from the apex of the left fide of the
heart to the bafis of the right.

When the electrical firoke has been once
more repeated, the affiftant, who has the
care of the mouth and noftrils, is now to
remove his hands, and prefs {trongly upon
the cheft ; the bellows are again to be im-
mediately employed, and another thock
being prepared, the heart is to be thus fli-
mulated twice or thrice, and the lungs col-

lapfed as before.

If the heart retains any irritability, the
effect of this treatment muft be evident;
for the collapfe of the lungs being re-
moved, the contraltions of the heart are
renewed, a free paflage is opened for the
blood, and air is admitted to give it the
change. But as the actions of the heart
may probably not be fufliciently powerful

to
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If natural refpiration be imitated with-
out ever attending to the collapfe of the
Jungs, there can be little probability of
fuccefs, even fhould the heart be eledlri-
fied during the expanfion of the lungs.
For if the pulmonary veflels are diftended
with blood by the altion of the right fide
of the heart, without producing a collapfe
of the lungs, fufficient to enable them to
a&t mechanically in emptying thefe veflels;
there will arife nearly as great obftruction
to the altion of the heart as when the col-
lapfe exifted; for the pulmonary veflels muft
then be emptied as well as diftended by
the attion of the right fide of the heart
alone, which by this difeafe is foon ren-
dered {o enfeebled, as to be wholly inade-

quate to fuch an exertion.

By exhaufting the lungs, after the heart
has been made to a&t during infpiration, the

;‘gﬁ,—; 2 ;‘r ::‘
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inflating and collapfing the lungs. (For
a defcription of which fee the explanation
of the plate.) But in order to produce
this effect, it is neceflary that the valve
hole of the bellows be clofed by the in-
ftrument (Fig. 5.) by which means all
the air employed muft pafs through the
fmall aperture (d in fig. 4.) Hence the
operation of inflating and collapfing the
lungs neceflarily becomes a flow and te-
dious procefs, and which may be confi-
dered as an imperfetion in this inftru-
ment, particularly if the bellows to which
it may happen to be fixed be not air-tight,
in which cafe the external air will find a
ready entrance, and its intention as an air-

pump will be defeated.

If dephlogifticated air were at hand,
there can be no doubt but that it would
be far preferable to any other for inflating

the
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it the neceffary change; fo that if the
heart has afted during this period, col-
lapfing the lungs will now convey the
blood they have received into the trunks
of the pulmonary veins and left auricle.
This procefs is thercfore to be purfued
where any circumfitance prevents the fhock
of ele@ricity being given as foon as the
lungs are expanded, or where no eleétri-
cal machine can be procured; but as the
irritability of the heart cannot long be ex-
cited to action by the mere diftention of
the lungs, we think it of the highelt
importance that ele&ricity thould be em-

ployed.

It fhould however be remembered that
every fhock given to the heart during the
collapfed ftate of the lungs, tends to
rob it of its vital power, without pro-

moting in the leaft the recovery; and let it

Q_ alfo
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¢onfidered as the origin of circulation, and
whilft other parts of the body are eleiri-
fied, care thould be taken that the heart at
the fame time, partakes of the ftimulus.

In otder to comipare the difference of
the effeCts produced by ele@ricity on the
heart, when the lungs are collapfed, and
thofe that refult from it, when the lungs
are in a flate of expanfion, the following

experiment was made;

EXPERIMENT,

A Cat was ftrangled, ard five minutes
after the laft expiration the cheft was open-
ed ; the lungs were then alternately expand-
ed and collapfed for five minutes, the heart
aCted rather powerfully, but no altera-

tion could be obferved in the blood of

Q_z 1ts
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monary veins, left auricle and ventricle

completely florid.

The refult of this experiment, not only
proves the advantages of the ftimulating
power of ele@ricity on the heart, beyond
that of fmple inflation; but alfo evinces
the {uperiority of adminiftering it in the
diftended, over the collapfed ftate of the

lungs.

Whatever will excite the heart to expel
its black blood, and fupply the left fide,
and the whole arterial {yftem with blood,
that has imbibed its natural heat from the
air, muft be the means of cure, the moft
efficacious that can be employed ; and this
laft experiment {eems to confirm the opi-
nion, that eleérifying the heart during
the expanfion of the lungs, and then collap-

Q3 fing
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than one that is denfe, without being fo

liable to deftroy its powers.

All that appears neceffary in thefe cafes,
for the purpofe of applying eleéricity is
the cylinder, a condu&or, jar, ele@trome-
ter ; wire and diretors, in order to convey
the fhock to the particular parts we with ;
and all thefe may be comprifed in a box of
twenty inches in length, and twelve in
width; and as every medical man may
have occafion to make ufe of ele@ricity for
other purpoles, the expence will not be
thrown away, even fhould he never meet
with this moft fatisfaltory employ of it,
the attempting or perhaps the a&ual reftor-
ing of the apparently dead to life.

There appears no neceffity for making
ufe of the inftrument invented by Dr.

Goodwyn, for the purpofe of extrading

Q. ¢ water
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Effects of W. armth.

IT has been the uniform opinion of thole
who have turned their attention and their
pens to the fubjed of {ufpended refpira-
tion, from drowning, hanging, and fuffo-
cation ; that the application of heat is ab-
{olutely neceflary, and that it ought to be
made with the moft gradual, and nearly
infenfible increafes. This idea feems to
have been fuggefted, by attending to the
good effects of warmth on torpid animals,
and the manner that nature prefcribed,
was that of its being applied in the moft
gradual manner; for where the body has

been frozen, a fudden application of heat
| has
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¢« your the recovery moft effe€tually, the
“ application of heat thould be conducted
¢ on the fame plan nature has pointed out
“ for torpid animals. It fhould be applied
“ very gradually and uniformly, and it
“ may be raifed to 98, but not further
“ than 100, When the body is warmed
“ uniformly, and the heat of the interior
¢ parts about 98, we direct our attention
¢« to the ftate of the thorax, and if the
¢ patient make no attempt to infpire, we
¢ proceed toinflate the lungs.” Nor does
this pra&ice appear to be altogether in uni-
fon with the Do&or’s own theory on the
nature of the difeafe, for external warmth
can produce no chymical change on the
blood; and as he aflerts that the heart cannot
act until a change has heen produced, what
great expectations can we form of its being
attended with {uccefs. Moreover, this gra-
gual application of heat muft engn:.fs no

inconliderablg
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where circulation and refpiration are ful-
pended. The warmth of the body in
health may be decreafed many degrees
without much inconvenience; but never
can be raifed more than three or four
above the natural fltandard, without pro-
ducing pernicious effets ; which, to guard
us againft, nature has prudently provided
two powers of refifting heat, while fhe has
given us only one of generating it. We
however perfeétly agreewith Dr. Goodwyn,
that warmth is eflential, and that in its
application it fhould neither be fuddenly
n or irregularly increafed ; but we can on no
account deem it allowable, to wait for
any #ucreafe of heat in the interior parts,
before the lungs are inflated, as it {eems
impraQicable to increafe the 7nternal heat,
before this end is firft accomplifhed, un-

lefs irritability be abfolutely deftroyed.

2 To
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A Thermometer feems alfo neceffary for
regulating the increafe of heat, fince our
fenfations are more likely to deceive us
afterwards than at firft; and it is of im-
portance that the warmth be not very
confiderable: perhaps 70 degrees of Fahren-
heit’s {cale, is as much as fhould ever be
applied, fince to fupport any degree above
this produces a wafte of firength, which
on the contrary we fhould endeavour

to obviate.

Warmth thus applied is certainly high-
ly expedient, and its effe@s on the fy-
ftem are probably thefe, that the blood
in drowning, &c. deprived of the greater
part of the latent heat it imbibes from
the air; becomes infufficient to flimu-
late the folids; but by the application of
fenfible heat to the furface of the body,
‘the heat of the animal is prevented from

being
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more univerfally. Even this is counter-
balanced by a greater objection, as it pre-
vents us from having recourfe to frictions,
~and permits fuch a length of time to
elapfe before either warm bath, or grains

can be procured,

The more advifeable method therefore
may be, to place the patient on a mattrefs
or bed at a proper diftance from the fire,
‘where every other operation, that is
thought proper, can be carried on at the
fame time ; and the readinefs with which
warmth can be thus applied, muft certainly

be a convenience,

We propofe next to enquire under what

circumftances frictions may be ufeful,

R SECTION
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pertment the effe@s of early frictions, the

ibllnwing one was made.

ExPERIMENT.

A Cat was ftrangled; and after it
had ceafed to breathe, the body and
extremities were thoroughly rubbed for
ten minutes, the cheft was then opened.
On examining the heart, the right fide
was found fu/ly diftended, and the left ra-

ther more fo than ufual, without any fign
of afion in either.

An opening was then made in the in-
ferior cava, o as to let out a portion of

blood ; and the aftion of the right fide

of the heart was foon renewed.

This experiment was repeated, and
it invariably refulted, that the more
R 2 the






(229 )
have little or no contratile power of their
own; when once the right fide of the
heart has been enabled to rid itfelf of a
portion of its contents by the plan men-
tioned in the eighth fection, we thould then
proceed to frictions, as a fubftitute to the
natural action of the arteries in health, viz,
that of propelling the blood onward, and
producing a vss a tergo on the blood in the
veins. Theright {ide of the heart being thus
in part emptied, isagain pretty rapidly dis-
tended by the application of friétions, which
fhould be continued as long as electricity
is employed; but when from any caufe
we are prevented from elerifying, we
fhould be fparing and cautious in the ufe
of fritions, left by over diftention we de-
ftroy the a&tion of the heart. From fric-
tions made ufe of as a ftimulant, little or no

ddv:mtngu can be expected.

R 3 The
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out confidering that there exifted a caufe,
without the removal of which all thefe at-
tempts muft not only prove fruitlefs and
abortive, but even deftru&ive to life much
fooner, than if no remedy at all had been

employed.

There appears to be an objetion to the
ufe of vitriolic acid with oil; or any appli-
cation that produces an unknown and par-
tial degree of heat. It may be prefer-
able as a,medium for friction, to make ufe
of a little common oil or lard, which will
rather prevent than occafion excoriations, at
the fame time that it anfwers every other
purpofe and intention; for the principal end
to be obtained by friCtions is by means of
their mechanical a&tion, and any medium
that will facilitate this, appears preferable to
thofe applications which ftimulate and gene-
rate heat, for as much warmth as is deemed

R 4 requifite
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Effects of Enemas.

AS tobacco thrown up the retum in
the form of fmoke was one of the firft
remedies employed in fufpended refpira-
tion, and as we fee, to our great regrer,

that 1t is {till too frequently made ufe

of, we fhall endeavour, by a few ani-

madver{ions on its effe@s, to profcribe its

continuance,

Mr. Kite, I believe was the firft who
reprobated the ufe of tobacco; and the
arguments he adduces in fupport of his

epinion are truly ingenious,

The






the effe@ts it would produce in either of

thefe difeafes.

When we confider the effe® that a
drachm of tobacco in infufion has upon
the fyftem, when given folely to produce
a temporary debility in hernia, &c. one
would {carcely credit that any perfon ac-
quainted with this effect, could even think
of adminiftering eight or perhaps twelve
times this quantity, when the powers of
life are reduced to their loweft ebb. It is
really an indelible ftigma on the profeflion,
that while we cannot but obferve the dele-
terious tendency, even of a {mall quantity
of it, on one difeafe where we wifh to
reduce the ftrength; we neverthelefs em-
ploy it by wholefale in another, where
fcarce a fpark of life remains unextin-
guilbed ; with headftrong inattention we

have
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into the ftomach will of courfe produce
more violent effeéts than when thrown up
the retum; but when the quantity em-
ployed is perhaps equal to two ounces,
the effeéts muft be as violent, if not more
{fo, than a fixteenth part injected into

the ftomach.

In order more accurately to determine
the effeés of tobacco enemas, the following

experimernt was made.

EFXPERIMENT.

A full grown cat was drowned, and the
cheft being immediately opened, the heart
was obferved to a& ftrongly ; fix drachms
of tobacco were thrown up the re¢tum in
the form of fmoke, but before the herb
was half confumed, there remained fcarcely

3 any
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quantities, will diftend the inteftines ; the
refult of which will be, that their mechanical
effet in preventing the eafy defcent of the
diaphragm, will neceflarily be produdtive
of mifchief. Warm enemas may have the
falutary effect of flightly ftimulating the
inteftines ; and the heart alfo from fympa-
thy, may poflibly have its action in {ome
{mall degree increafed, but if tobacco be
employed, the oppofite effe& muft arile,
and as fympathy is fuppofed to be greater
between the heart and ftomach, than be-
tween the heart and inteftines, it were
better to inje&t fome warm aromatic, into
that vifcus, than into the re&tum ; but in-
flation, ele@ricity and frictions, ought by
no means to be negleted to make room

for fo ineffetual a remedy.

Having examined the merits of the re-
medies ufually employed in fufpended

refpiration,






SECTION XIIL
Methad of Cure.

THE plan of treatment generally to be
purfued has been laid down fomewhat at
large in feparate fe&tions, but it may not
be unfatisfactory to the pratitioner, in
thefe cales, to fee the whole contra&ed
into an abridged form, and placed in a

nearer and clofer point of view.

As a few minutes in this difeafe make
a material difference as to the probability
of recovery, we think it of {ufficient im-
portance to remark, that the -eleftrical
machine and the apparatus for artificial
refpiration, fhould be kept always at hand,

and in readinefs.

S As



( 242 )

As foon as we have feen the body,
we fhould requeft that no more fpeta-
tors would be prefent than are abfolutely
neceflary ; which we conceive may be
eight or nine in all, including the Me-
dical Affiftants ; two to have the direc-
tion of the cheft, one to turn the ele&rical
machine, one to dire& the fhock, four to
rapply the fritions, and the other to aflift
occafionally. This number will be fuffi-
cient for anfwering every purpofe, and a
greater would rather embarrafs, and only
contribute to phlogifticate and render the

air lefs fit for refpiration.

The body, if wet, thould be gently
dried with cloths, but in fuch a cautious
manner, as to prevent the mechanical ef-
fet of the frition from propelling the
blood towards the heart.

Having
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Having prepared the bed, or mattrafs;
on a table of convenient height, the body
is to be placed on it with the head a little
elevated. Five or fix ounces of brandy,
rum, or fome other warm aromatic fhould
be thrown into the ftomach, by means of
the vegetable bottle and pipe; and the
ivory dire&tor paffed to the farther part of
the mouth, fo as to clofe the fuperior aper-

ture of the celophagus.

If the patient feems plethoric, and more
particularly if the difeale has been occa-
{ioned by hanging ; bleeding thould be em~
ployed, and that as one of the firlt reme-
dies ; nor thould the application of a pro-

per degree of warmth be negleted.

The curved pipe being then introduced
into the trachea, and fecured by an afll-
ant, and the flexible tube, &c. being at-

S 2 tached,
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tached, the lungs ought as foon as poflible
to be inflated ; and the ele€rical machine
being prepared, one diretor is to be ap-
plied between the fourth and fifth rib of
the left fide, and the other between the fe-
cond and third of the right; when the
ele@trometer is to be placed a little more
than one third of an inch from the jar, and
the firoke given. The eletrical thock 1is
to be re'peated once or twice, and the affift-
ant, who prevented the air from efcaping
by the noftrils and mouth, then fhould
remove his hands, and prefs the cheft, and
immediately after expand the lungs, for the
heart to be again ftimulated.

If any impediment fhould prevent the
introduction of the pipe down the trachea,
bronchotomy fhould be dire&tly performed,
in the manner defcribed in Se&ion the

ninth,
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ninth, and the curved pipe inferted into

 the trachea at this aperture.

When the lungs have been three or four
times expanded and collapfed, fritions are
to be had recourfe to ; thefe, together with
the procels of expanding the lungs, and at
the fame time ele@rifying the heart, and
then again collapfing them, are to be conti~
nuted four hours without intermiflion, un-

lefs natural refpiration be reftored.

In fome cafes where the living powers
are remarkably languid, it may be
advifeable to continue the ufe of elec-
tricity, and gentle friGions, even after
refpiration is renewed, as there have been
inftances of momentary and tranfient re-
coveries : the ill fuccefs of which may be
conceived to arife either from the heart
not poflefling fufficient irritability to carry

S 3 on
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culcated, that the lungs are never to be
fuffered to remain collapfed; for all our
endeavours and attempts to effe&t a reco-
very, thould the lungs be permitted to
continue in that ftate, muft ultimately prove
fruitlefs and ineffeCtual.

We cannot better conclude the prefent
differtation, than by briefly recapitulating
the principles and obfervations which form

its bafis and fupport.

S 4 CON-
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‘4. That the blood contained in both
fides of the heart is of the colour of

venous blood.

5. That, whether the heart be examined
during its contractions, or after they have
ceafed, no perceptible difference is found

in the proportions.

6. That the aftion of the heart furvives

the periftaltic motion of the bowels.

7. That the veffels of the head exhibit

no extravafation, nor even diftention.

8. That where refpiration is fufpended,
from ordinary hanging, the animal has the

power of expelling air from its lungs.

g, That
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tion, but like animals immerfed in water
reject it, as foon as a fenfation is produced
11 the trachea, which feems to make
them confcious of not being in their ufual

element.

14. That the mufcles of expiration con-
tinue to act till they have expelled all the
air from the lungs, which they have the

power of alting on.

15. That the fame collapfe of the lungs
is produced from fuffocation, as from
drowning or hanging ; and the contents
of the right fide of the heart bear nearly
the fame proportion to thofe of the left.

16. That animals deftroyed in impure
air are fooner deprived of their irritability
than when relpiration is {fufpended from
drowning or hanging.

17. That
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22, That alttough the temperature of
the florid blood in the left fide of the heart
be at firlt lower than that of the right;

yet its fenfible heat foon becomes greateft.

23. That this circumftance favours the

idea of heat being abforbed from the air
in the a&t of refpiration.

24. That as foon as the blood has under-
gone the change in the lungs, it is ren-
dered fit to fupport the heat and irritability

of the animal.

25. That heat is not only evolved from
the blood as it pafles through the capillaries,
but that the fame procefs continues

throughout the whole circulation,

26. That the ftimulus which excites the
heart to a&t, is the {ame in all its cavities;
and this principally is diftention,

27. That
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evolved from the maternal to the feetal, as

is neceflary to reftore the equilibrium of
heat and phlogifton.

31. That as the foetus is furrounded by
the warm medium of the liquor amnii and
mother, very little heat can be confumed,
and therefore an abforption of heat equal
to that of the adult is not neceffary.

32. That the feetus only poffefles one
power of refifting heat, and as the heat to
be imbibed by the feetal blood is always
limited, and as it is always f{urrounded
by an uniform degree of temperature,
the feetus ftands in no need of the
power of refifting heat, or generating cold

by evaporation.,

33- That the feetal heart contains only
a fmall portion of blood that has been to the

placenta ;
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36. That although the blood in the feetl
heart and arteries be black, yet, like the
blood of the adult in the right fide of the
heart and pulmonary artery, it muft ftill
poflefs a portion of latent heat, which it
continues to evolve, in order to keep up

the temperature and irritability of the

whole animal.

37. That in fufpended refpiration from
drowning, &ec. the right fide of the heart
continues to at after the left has ceafed.

38: That the reafon of this difference
1s not that the left fide of the heart is in-
capable of being ftimulated by black blood ;
but from this blood being effentially dif-
ferent in quality from that of the right.

39. That this difference of quality
in the blood of the left fide of the heart
£ depends
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42. That as the right ide of the heart

poflefles more irritability in this difeafe
than the left; and as the ftimulus of dif-
‘tention is alfo more powerful at the right
fide than at the left, it will be capable of
continuing its a&tion when no effedt is

produced on the other,

43. That although the heart may de-
rive its heat in health, principally from the
blood in the coronary veflels ; yet the
blood in the cavities of the heart will be
alfo capable of evolving heat, and more
efpecially when ftagnation takes place in
{fufpended refpiration.

44. That if the right fide of the heart
poflefled the blood of the left; and the
left the blood of the right, the degree of

irritabiﬁt}* muft be reverfed.

] 45, That
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of diftention will produce an equal

action.

49. That the heart can be made to a&
after refpiration has ceafed, from the fti-
mulus of ele&ricity, while no action can be
exeited in the external parts from the fame

caufe.

so. That as eleétricity is capable of
producing altion in the heart, when it has
no effe& on the exterior parts, and as life
aCually exifts at this period. It would
lead to moft pernicious confequences to
conclude that life was totally extinét, from
no external a&ion being produced by elece

tricity.

g1. That as the difference of irritability
in animals ‘'of the fame order, depends

Thg more
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bility of recovery, fo long as the heart can
be made to aét; although external irrita-
bility may not be manifefted by the teft of
eletricity.

s¢. That it will ever be better to have
no criterion to judge of the abfence of life,
and make ufe of every means of recovery,
in every inftance, than to rely on an im-

perfe& and hazardous prognoftic.

56. That when the lungs are inflated
{foon after the laft expiration, both fides of

the heart will immediately act.

7. That this probably proceeds from
the irritability of the heart being ftill fo
great as to be ftimulated to action by the
mechanical irritation of the lungs, as in
proportion to their expanfion, will their fur-

face prefs upon the two fides of the heart.
58, That
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trunks of the p{llmnnar}r veins and lefi

ﬂuri(:lf-'r

62, That the right fide of the heart can
propel blood to the left, immediately after
the laft expiration, independant of the me-

chanical a&ion of the lungs.

63. That as the heart can perform this
fun@ion after refpiration has ceafed, it ap-
pears that the lungs have naturally no ac-
tive power of propelling the Dblood

onward,

64. That part of the black blood con-
tained in the left auricle and ventricle in
this difeafe, muft be propelled through the
{yftem unaltered, whenever a recovery is
cffe@ed, and as a quantity of blood of the
{fame quality has already pafled into the ar-
terial {yftem, it evidently follows that the

left
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iftence of refpiration ; and in drowning, &e.
we find no extravafation. That as no extra-
vafation takes place in the head, if apo-
plexy were to exift, it fhould be folely at-
tributed to the diftention of the veflels.

68. That as mere diltention is ca=
pable of bringing on only a very mild
{pecies of apoplexy, which does not for
many hours, and fometimes for many
days, produce its fatal effe&t; and as on the
contrary, apparent death from drownifg,
hanging, and {uffocation, takesplace in a
few minutes ; it certainly follows that this
difeafe and apoplexy are as eflentially dif-
ferent as any two difeafes to which the hu-

man body is expoled.

69. That the immediate caufe of the
fufpention of circylation is not zbe prefence
of biack blood in the left fide of the beart,

neither
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73. That even then they fhould only
be exhibited where the ftomach is
known to have been overloaded previous

to the accident that produces the difeafe.

~4. That all medicines introduced into
the ftomach, produce a lefs effe&t after re- '
{piration has ceafed, than during the heal-
thy acions of the animal; and that in
this difeafe, all that appears neceflary to
be done is to inje& of fome warm

cordial, fuch as brandy, &ec. into the fto-
mach.

75. That as in f{ufpended refpiration,
from hanging, there will fometimes be a
plethora in the head, as well as in the
right fide of the heart, bleeding will then

be more frequently neccflary than after

drowning and fuffocation.

»6. That
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80. That fhocks of ele&ricity pafled
through the heart, brain, and {pinal marrow,
without the collapfe of the lungs being at

the fame time removed, muft tend rather to

deftroy than reftore the principle of life.

81. That imitating natural refpiration
without frequently producing a collapfe
of the lungs is of little avail ; for the di-
ftention of the pulmonary veflels occa-
{ioned by the a@ion of the right fide of the
heart, will form nearly as great an ob-
{tru&ion to the paflage of the blood, as if

the collapfe continued to exift.

82. That the uncertaintyof fuccels which
has hitherto attended the cafes reported
by the Humane Society, has probably
_been in a great meafure occafioned by the
method that was adopted of condu&ing

the artificial refpiration.

84, That

asf
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a free paflage, and air to impart to it-its
due ftimulus and heat; the blood thus duly
changed, will, by means of the f.".'.'}ﬂilpfe_;
excite the left to get rid of its burden, and
furnifh it with a frefh {fupply endued with

the proper ftimulus.

86. That if no eleftrical apparatus be
in readinefs, we fhould then alter our

method of artificial relpiration.

87. That the lungs thould be diftended,
and after allowing a fmall quantity of air to
efcape, the infpiration thould be 1'epeat¢d‘;
and this procefs of fuffering, after each
inflation, a little air to efcape, (or, In
other words, imitating natural refpiration)
{hould be continued about a minute, when
we are to exhault the lungs; fo that there
fhould be but one complete expiration
here to feveral infpirations.

8] 88. That
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gI. That if the heart be excited to att
during the collapfe of the lungs, very
little more blood can pafs through them
than paffes in the feetal circulation, and
even this fmall portion receives no benefit

from the air.

92. That the application of warmth
is neceflary, and that when firft applied
{hould be about {ix degrees above that
of the open atmofphere, if this be below

70 of Fahrenheit.

93 That we are on rno account to wait

for any increafe of heat, before we inflate

the lungs.

T

94. That placing the body on a mats
trafs or bed at a proper diftance from
the fire, is the beft mode of applying

U 2 warmth ;
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g8, That after the heart has been in

part emptied, frictions are abfolutely ne-

ceflary.

gg. That a little common oil or lard,
as a medium for the fritions, is preferable
to either falt or {pirits, or any other fti-

mulatin g fubftance.

1co. That the principal efteét to be
expected from friCtions, is their mecha-
nical ation in propelling blood towards

the right fide of theihezlrt.

1o1. That tobacco in any form is highly
pernicious, and were this medicine to pro-
duce fuch baneful effe@s in cafes where
refpiration is fufpended, as in a {tate of
health; it is more than probable that no one
could ever have been recovered where this
remedy had been applied.

) it 102, That
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connected with the contrivance (Fic. 3.

_at c.) or attached to Mr. Field’s inftru-

ment (F1. 4 at E.)

YFae 1L

Reprefents a fhort conical brafs tube con-
nected with a conical piece of leather, to
receive the nozzle of any pair of bellows,
and by means of packthread to retain it in
its fituation. A. the brafs; ». the leather
portion, c. a female fcrew to admit the

fuperior extremity of the flexible tube.

0 vl 24

Mr. Field’s inftrument for inflating and
collapfing the lungs. a. is a conical lea-
ther tube to be attached to any pair of
bellows; BE. 1s a brafs tube; c. is a ftop-
per to the cock in which there are two

valves
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In the other, air will be received
from the lungs into the bellows, and

thrown out at the aperture D.

¥i1ec. V,

Is the invention for clofing the valve of
any bellows. A A. is a piece of iron to be
mferted into the valve-hole of any bellows,
which being placed acrofs, prevents its
being drawn out. 3. Is a pivot on which
the iron part cc turns. DD.is a circular
flat piece of wood, (lined with leather,)
to cover the valve-hole, with an aperture
in its centre, to admit the iron cc. through
it. EE is a brafs nut, which is made to
fcrew on the iron cc, to retain the piece

of wood in its {ituation.

Fio,: VI,

A flexible tube (of the fame compo-

fition as flexible catheters) to be intro-

duced
























