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ESSAY,«’%.

- NAOPRSO BY-C T H-N:

PERHAPS no branch of natural philofo-
phy has more engaged the attention of the learn-
ed, or been more fuccefsfully‘cultivated, than the
nature of the common air which {urrounds us.
Philofophers formerly imagined it to be a pure,
fimple, elementary fluid; hence their attention
was chiefly engaged in inveftigating its mechanical
properties. Modern difcoveries, however, evince
that it is by no means an elementary fubftance ;
but compofed of different conftituent parts, pof-
fefling chemical qualities, and having a very ex-
tenfive and wonderful agency, in a great variety of
the operations, both of nature and of art.

Tue knowledge of its being effential to the pre-
fervation of animal life muft have been coeval
with mankind; it was from the beginning, as it is-
now * the breath of life:” But in what manner
this was affeéted has long remained an impeunetra-
ble myitery. It was left for modern chemifts to
folve this difficult problem. By decompounding
the air which we breath, and by fhewing the pro-
perties of its conftituent parts they have enabled
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us.to view fome of the moft important fun&ions
of the animal {yftem, in a very different light from
what our anceftors were accuftomed to do.

THE beautifal experiments of Lavoifier prove
that atmofpheric air i§ compofed principally of
two elaftic fluids. He procured them in a {eparate
ftate,* and found that in the one, an animal died
ina few feconds; in the other it became remarka-
bly lively. A taper plunged into the one was im-
mediately extinguifhed ; in the other it burnt with
a dazzling {plendor. Infhort, the one incapable of
{fupporting animal life and combuftion ; the other
poffefling that property in a high degree. The
firft was called Azotic (or more properly Nitro-
gene) gas; the other Oxigene gas, or vital air.

As a further proof of this important truth, if
we recombine thefe two elaftic fluids in certain
proportions, we reproduce an air precifely fimilar
to that of our atmofphere, poflefling the fame pow-
ers of fupporting combuftion, refpiration and cal-
cination.f

By other experiments jt is found that atmof-
pheric air contains alfo a {mall portion of carbonic
gas (fixed air), and moft probably likewife fome
dydrogene gas (inflammable air) ; but neither of
thefe appear to be effential to its conftitution.

As that property of air which renders it capable
of fupporting life feems to refide cflentially in one
of its conftituent parts, it becomes an important and
interefting enquiry, which deferves to be minute-
ly inveftigated, What is its natare, and what its
effet upon the human body ?

* Lavoifier’s Elem. Chemift. p. 82.
4 See Lavoifier, Briffon, tom. it. p, 35.
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Or OXIGENE GAS, or VITAL AIR.

THIS f{pecies of air was firflt difcovered by the
celebrated Prieftley, on the 1ft. of Auguft, 1774.%
He called it dephloglﬁlcatcd or pure air. = Scheele
called it empyreal air, and Lavoifier firft named it
highly refpirable or vital air. “The French che-
mifts afterwards gave it the name of oxigene gas.t
from its property of forming acids by combining
.with certain fubftances. This difcovery has been
emphatlcally ftiled the ‘¢ pride of modern philofe-

phy.”

OXIGENE Gas exifts in our atmofphere in the
proportion of twenty feven parts to the hundred,
according to Lavoifier.f It is compounded of a
bafe or radlcle and caloric (ﬁrc, heat, igneous
principle, &c) which maintains it in a ftate of
elaftic ﬂmdxty Its radicle or oxigene has never
been obtained in a {eparate ftate or folid form, on
account of its great attraction for other bodies ;
it appears however to approach to this ftate, as
it exifls in water in the proportion of 85 parts to
the hundred. It poflefles the exclufive property
of fupporting refplratlon and animal life: All the
othel {pecies of air hitherto difcovered appear to
be madequate or pexhaps injurious to that effe&.

A LARGE portion of the oxigene of our atmof-
phere muft be continually employed in the breath.

* Mr. Scheele, it is faid, made the difcovery alfo nearly
about the fame time, though he did not know of Dr. Prief}-
]ey s experiments. Lavoifier {ays he alfo difcovered it ; but it
is more probable, that he reccived the hint in a ‘converfation
with Prieftley when in France.

+ From the Greek words (nxm) ¢ fharp or acid,”’and (gei-
momai) ‘“ to beget or produce. it

I Elem. Chemift. p. &6.
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ing of animals, the burning of fuel, the putrefaction
of {fubftances, and numerous other operations car-
ried on in the great elaboritory of nature. This
confumption is inceflantly fupplied by the action of
the folar rays upon growing vegetables: hence an
equilibrium is maintained, in the proportion of the
conftituent parts of the atmofphere. Prieftley,
Ingenhoufz, and others, have {ufficiently proved
that moft plants, expofed to the aétion of light,
perfpire vital air, and abforb the mephitic: Man,
on the other hand, emits mephitic, and fubfifts up-
on vital air ; hence the vegetable and animal king-
doms appear to labour for, and mutually to fupply
cach others wants.

($ )

OF OXIGENE AS RECEIVED INTO THE SYSTEM
BY THE LUNGs.

AIR taken into the lungs by refpiration is di-
minifhed in quantity, and parts with its vital pro-
perty, which experiments'fhew to be abforbed by:
the blood. Chaptal fays, that the air in which
five fparrows had died yiclded only 27, of Oxigene.
Count Morozzo placed ten fparrows in f{ucceffion
under a bell of glafs filled with this gafs, inverted
over water.,  T'he firft died in five hours and
twenty three minutes, by which the air was
greatly diminifhed ; the fecond died in two ours
and ten minutes, with a further diminution of the
air, and the third in one hour and thirty minutes,
without producing any vifible alteration. This
diminution By the breathing of man is 360 cubic
inches in an hour, according to the accurate ex-
periments of M. de la Metherie.*

* The calculations of Hales in his Statics, and the experi-
ments of Chaptal and Lavoifier vary fomewhat from this.
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Broop we know has fo ftrong an attraction for
oxigene as toabforb it from the air after it is drawn
out of the body ;* but as it does not come imme-
diately’in contact with the air in the lungs, it was
difficult to conceive how they fhould unite ; and it
was fuppofed that the intervening membranes
would form a barrier to the reception of any part
of the'air into the fyftem. This difficulty was en-
tirely obviated by an experiment of Dr. Priefiley :
He enclofed a quantity of blood in a bladder, ap-
parently more denfe and impermeable to air than
the veficles of the lungs, and upon expofing it, the
blood which ‘it contained foon became as Horid as
if it had been in the open atmofphere. Dr. Good-
wyn alfo found that even the coats of the vei  in
different parts of the body, were no obftruéiion to
the procefs of floridification, which indicates the
reception of oxigene; the fame effect is alfo pro-
duced thfough the blood bewgg covered with 2
ftratum of ferum to the depth of two inches or
more ;—oil, faliva or water however prevent its
altion.

THE experiments of Darwint and Luzuriaga,i‘
however, prove that air does not, and cannot con-
{iftently with animal life, exift in the blood in' a
gafeous or eriform ftate ; we mufl therefore rie-
ceflarily conclude, that it takes on ancther form
on entering the fyftem : This no doubt is effected
by its being decompounded, and parting with fo
much of . its ¢aloric as was neceflary to maintain
it in a flate of elaftic fluidity. In no other way
can it be fo fatisfactorily explained.

* Bee Girfa’nner"s'experimenrs,
+ Med. Com. vol. vi. p. 35.
+ Imaug. Differt, Edin.



12

T'rE air which is emitted from the lungs after
having anfwered the purpofes of refpiration, is
found not only to have loft a portion of its oxi-
gene, but at the fame time acquired a new princi-
ple, to wit, carbonic or fixed air: This is prov-
ed by caofing the expired air to pafs through lime
water, which inftantly becomes turbid ; if receiv-
ed through tin&ure of turnfole, it reddens it, and
if through a folution of cauftic alkali, it renders
it mild and effervefcent. A ,

THE nitrogene gas, which conftitutes by far the
largeft portion of the atmofphere, appears to un-
dergo no perceptible change, either in quantity or
quality, by being breathed.* - = ' e

OF®XIGENE, |\

AS RECRIVED INTO THE SYSTEM, BY THE StO-
: MACH AND INTESTINES. ;

THAT oxigene is taken into our bodies by the
ftomach as well as by the lungs, is not fo evident
from direct experiment. It can hardly be doubt-
ed, however, that it conftitutes a large portion of
the conftituent parts of our daily aliment, particu-
larly of ‘acids and vegetables ; and in that ftate is
moft probably abforbed into the blood, in fome
meafure to anfwer the purpofes of the animal econo-

.my. ‘* No fubftances, (iays Dr. Beddoes) are bet-
ter calculated than acids, at leaft, to impart oxi-
gene to the {yftem ; they contain it in abundance,
and they eafily part with it.”t It does not appear

* See Prieftley, Lavoificr, Chaptal, Goodwin, &c.
+ Letter to Dr. Darwin. bl
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improbable to me that oxigene may be alfo impart-
ed to the blood, circulating through the veflels
immediately on the {urface of the inteftines: When
we confider that the inteftinal canal appears to be
the only interior part of the body, except the lungs
themfelves, to which atmo{'pheric air’ has accefs;
and that this elaftic fluid is {fwallowed in confider-
able quantities : When we confider the aftonithing
congeries of fmall blood veffels {pread upon its
furface ; and furthcr when we reflet with what
eafe oxigene is admitted through mucous mem-
branes, and even through the coats of large veins
when laid bare; and ﬁnally, when we confider
the change which the air undergoes in its paﬂ'agc
through this canal, there can hardly remain a
doubt that oxigene may in this manner be impart-
ed to the blood in confiderable quantity ; more ef-
pecially as the area of the whole furface of the in-
teftines is perhaps as large as that of the lungs.

Or OXIGENE As TAKEN INTO THE SYSTEM
BY THE SKIN.

IT has been doubted whether oxigene could be
taken into the {yftem by the furface of the body:
If, however, water is abforbed by the pores of the
fkin, it is evident that in this way oxigene is taken
in, like that with the aliment by the inteftines,
Whether the water after entering the fyftem is
decompounded, and its oxigene fet at liberty, to
an{wer other purpofes of the animal economy, re-
mains perhaps yet to be determined. Girtanner
aflerts, that from fome of his experiments it is
clear thar water is decompofed and recompofed
continually in organized bodies. But befides, we
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have {ome reafon to conclude that oxigene is ab-
forbed from the air by the fkin, in a fimilar man-
ner to that by the lungs. This is rendered proba-
ble from the ftriking refemblance between the
matter of perfpiration, and the exhalation from
the lungs. ‘The experiments of the Count de
Milley, and the obfervations of Foquet prove that
the genuine matter of perfpiration is carbonic gas,
the {fame with that exhaled from the, Iungs; like
that it precipitates lime from its folation, and like
that it is incapable of fupporting flame and refpira-
tion. It appears further probable from thofe cafes
in which the lungs have been almoft totally de-

ftroyed by difeafe ;* and from which patients have

furvived for years, almoft wholly deprived of the

advantage of refpiration. In thofe cafes the fkin

or the inteftines muft have in fome meafure fup-

plied the office of the lungs in providing the fyf-

tem with oxigene. What quantity the {kin does
abforb is not yet (fo far as I know) proved by ac-

tual experiments, though Dr. Beddoes aflerts (up-
on what authority I know not) that * it is found
*“ in equal times to take in three or four times as
* much oxigene air as any other.” Dr. Fother-
gillt alfo mentions that it has lately been difcover-

ed that vital air is abforbed by the {kin in confider-

able quantities.

* See Blumenbach.
+ On the fufpenfion of Vital action, 1795.



OF THE EFFECTS OF OXIGENE oN THE BrLoop.

1. On the craffamentum or red globules.

+ LOWER, inhis treatife de corde, long ago ob-
ferved, that the blood returned from the lungs by
the pulmonary veins, was of a more florid colour
than that in the arteries. The fame was after-
wards obferved by Boerhaave, Haller, Hewfon,
and others; and has fince been noticed by almoft
every author who has written upon the {ubject.
The caufe of this difference in the colour of the
venous and arterial blood has much engaged the
attention of phyfiologifts; but no fatisfactory ex-
planation could ever be given for it, until the im-
mortal Prieftley difcovered that it is owing to
what he calls dephlogifticated or vital air.* He
expofed a quantity of venous blood to common air,
and found that by agitation it immediately became
of a more florid colour, and that this effec took
place in a higher degree and in a fhorter time when
expofed to oxigene gas.  On the other hand, blood
expofed to any of the other airs, in a fhort time
loft its bright red colour, and became black ; but
refumed its floridity upon being brought in contact
with vital air. Goodwin inclofed a quantity of

% John Mayow in the obfcurity of the laft century (1663)
was acquainted with many of the properties of exigene air,
though he did not procure it in a fcparate ftate. Inhis Traét de
relpiratione, he proved by experiment that the air is diminifhed
both in refpiration and combuftion ; that the office of the
lungs is to feparate from the air, and convey to the blood, cne
of its confticuent parts, which he called nitro atmolpherica!,
or fiery air particles : He {uppofed this coloured the biood, and
was necellary to all mufculac motion, and efpecially to the
heart. His writings however {ecmed to be little taken notice

of.
See Dr, Beddoes on Exp. of a Phil. in the laft. ceat.

C
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oxigene gas in a glafs receiver, inverted over
mercury, and introduced into it 4 ozs. of blood,
drawn from the jugular vein of a fheep ; it inftant-
ly became florid, and the mercury appeared to rife
in the receiver. Blood alfo becomes of a dark co-
lour when expofed in vacuo, according to the ex-
periments of Beccaria, which have fince been re-
pcated by Dr. Prieftley with the fame refult.

TuE blood returned from the extremities by the
veins, being of a darker colour than that in the ar-
teries, can only be explained by its having loft a
part of its oxigene in the courfe of the circulation ;
and not by its having acquired a larger portion of
hydro-carbonic matter, as has been conjectured by
fome: for if oxigene gas be injeéted into a vein,
the blood becomes as florid as that in the arteries,*
without however having parted with its fuppofed
fuperabundance of carbone.

SEVERAL opinions have been offered as to the
nature of that principle or property in the craffa-
mentum of the blood, by which it is peculiarly
adapted to become floridified by an union with ox-
igene ; but T confefs they all appear to me to be un-
fatisfatory. The moft probable opinion perhaps
is, that it is owing to iron reduced to a ftate of
red oxid: but it is difficult to conceive how fo
fmall a portion of iron as the blood contains, fhould
diffufe that florid colour through fo large a mafs
of fluid ; and it does not appear to have fo ftrong
an attraction for oxigene at the ordinary tempera-
ture of the body, as to account for the inftantane-
ous change which takes place in the blood circu-
lating through the lungs. Other caufes might
perhaps be fuggefted with equal probability of

* See Hewfon, Girtanner and others.
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truth.* It would afford an extenfive fubje¢t for
much plaufible reafoning to a {peculative theorift,
but would lead too far into the field of conjetture.
Upon this, as well as many other fubjets connect-
ed with the animal economy, we muft confent to
remain in doubt, until by future experiments and
difcoveries, we fhall acquire a more extenfive
knowledge of the fublime operations of the che-
miftry of nature.

OF THE EFFECTS OF OXIGENE

2. Upon the gluten, o coagulable lymph of the Blood.

THAT oxigene a&ts upon the red globules of
the blood, muft now be evident to every one of
the flighteft obfervation, by the inftantaneous
change which it produces in its appearance, con-
verting it from a dark red to a bright vermillion
colour. But that it alfo produces effential effects
upon the other component parts of the blood, is
not {fo evident at firft view : It is, neverthelefs,
highly probable to me, that its agency upon the
coagulable lymph particularly, is no lefs confidera-
ble and important. 'This opinion is rendered pro-
bable when we confider that in thofe cold blooded
animals, whofe blood has no red globules, refpira-
tion is as effential to their exiftence as any other.
In a number of very accurate experiments made

* Dr. Darwin fuppofes it to be owing to phofphorus, but I
believe only upon conjeétural grounds, as appears from the fol-
lowing lines :

¢ When air’s pure effence joins the vital flood,
¢ And with phofphoric acid dyes the bloed,—"’
Boranic GARDEN.
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by Do&or Beddoes,* in order to afcertain the
comparative effeCts of common and vital air upon
animals ; the blood appeared uniformly to coagu-
late much fooper and firmer, of thofe animals
which had for fome time breathed oxigene air,
than of the others which lived upon common air,
and were Kkilled in the fame inftant. On the other
hand, in moft of thofe cafes related by authors, in
which we may conclude with tolerable certainty,
that there was a deficiency of oxigene in the {yf-
tem ; fuch as fcurvy, for inftance, and the cafes
given by Dr. Sandifort, of Leydent and others ; in
which, from organic affetion of the heart, but a
minute portion of blood circulated through the lungs
totheoxidated ; fo far as I can judge from theirim-
perfeét accounts of the ftate of the bleod, it always
appeared to have loft in fome degree its property
of coagulating. From thefe confiderations I am
inclined to believe, that the coagulable lymph of
the bleod owes its property as fuch in a great
meafure to this vital principle of the air; and that
the influence of oxigene is perhaps eflentially ne-
geffary to beftow upon it that condition, which
renders it fit to become concreted into animal fi-
bres, and to nourifh the folid parts of our body.

Or THE INFLUENCE OF OXIGENE IN PRODVUC-
ING ANIMAL HEAT.

ANOTHER important effet accomplifhed by
the agency of oxigene received into the body, is
the production of animal heat, A very oppofite

# On Fadtitious Airs, p. 16, and elfewhere.
-~ Oblervationes Anatomico-Patholog. Luqd. Batav. 1777,

page 11,
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circumftance to the whimfical notion of thofe,
who imagined the lungs to perform the office of a
bellows to cool the blood. Refpiration, as we
have already feen, is to be confidered as an opera-
tion by which vital air continually paffes from a
gafeous to a concrete form ; it muft therefore at
each inftant abandon fo much of its heat as was
previoufly neceflary to maintain it in a flate of
elaftic fluidity ; this heat being fet at liberty, now
manifefts itfelf in a free and {enfible form ; hence
an abundant fource of animal heat generated in the
longs.* Perfons who have refpired vital air all
agree in affirming, that they have perceived a gen-
tle warmth,vivifying the lungs, and extending to
the more diftant parts of the body. But the lungs
are not the fole focus or fire place where heat is
produced ; for we have the ftrongeft reafons to be-
lieve that it is alfo evolved in the courfe of the cir-
culation, and particularly in the extremities of the
arterial {fyftem. If the lungs were the only fource
of animal heat, the parts of the body would become
cold in proportion to their diftance from this cen-
tre ; for we know that heat decreafes as it recedes
from the fource whence it originated. If this were
the cafe too, no part would be fufceptible of an
increafed heat, as is manifeftly the cafe in topical
inflammation ; nor no part except the lungs would
refift the topical application of cold.

TuoucH oxigene in afluming the concrete
form, by combining with bodies, loofes fome por-
tion of its caloric, that is, fo much as was necefla-
ry to keep it in an zriform ftate, it is neverthelefs
certain, that it carries a large quantity of latent
heat along with it in afluming thc folid form in

% See Crawford’s experiments on Animal Hear.
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wvarious combinations;* if then this be the cafe, as
it unites with the blood, it is eafy to explain how
it fhould give out this heat, in the courfe of the cir-
culation, by entering into new combinations.

THAT the evolution of heat is intimately con-
nected with the a&tion of the arteries, is a familiar
fact; and it feems highly probable that their mi-
nute ramifications are of {uch importance to the ge-
neration of heat, that as their a&ion is weaker or
{tronger, a proportional diminution or increafe
takes place, in the heat of a part or the whole of
the body. They appear to have the power of de-
compounding the blood, as in the various fecretions,
and of recompounding it again; and as the affinity
for {ubftances, is varioufly changed, when they un-
dergo any chemical alterations, it is ealy to con-
ceive how blood when it undergoes thefe changes,
fhould throw out a large quantity of its latent
heat.

¢ As the evolution of heat” (fays Dr. Darwin)
“ attends almoft all chemical combinations, it is
probable that it alfo attends the fecretions of the
various f{ubftances from the blood, and that the
conftant combination or production of new fluids
by means of the glands, conftitutes the more gene-
ral fource of animal heat- This feems to be evinced
by the univerfal evolution of the matter of heat, in
the blufh of fhame or anger, in which at the fame
time an increafed {ecretion of perf{pirable matter oc-
curs.”’

Frowm thefe general and uniform fources of ani-
mal heat in the body, we can eafily explain, how
all the parts of the body retain nearly the fame

% See Lavoifier’s Elem. Chemift.
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degree of temperature, and why it is {o little va-
ried, whether the fubject be expofed to the rigors
of the coldeft climate, or placed beneath the fer-
vors of a tropical {fun.

Or OXIGENE As A StimMoLUs To THE HEART
AND ARTERIES.

THE ftimulating effets of Oxigene upon the
heart and arterial fyftem is now eftablithed by a
multiplicity of experiments and obfervations. I
fhall mention only one. A young man having”
breathed pure undiluted Oxigene air for {feveral mi-
nutes, his pulfe which before the experiment was
64, now rofe to 120 beats in a minute*. There is
fo intimate a connetion between the quantity of air
received by refpiration, and the action of the heart
and arteries, that by accelerating or retarding refpi-
ration by an effort of the will, any one may at plea-
fure greatly increafe or diminifh the action of his
pulfe, both as to frequency and force. The con-
tinuance of the action of the heart and arteries dur-
ing life, feems to be very entirely owing to the
inceflant influence of this vital principle of the air;t
for neither the ftimulus of heat, nor the mechanical
ftimulus of the blood, appear to be at all adequate
to this effe, as is abundantiy mauifefted by the ex-
periments of Goodwin] and others; and why does
not the circulation go on, when the lungs are dif>

* Minutes of the Society for Philofophic Experiments, by
Dr. Higgins, p. 140.

v Sir ilaac Newton imagined that the atmofpheric air might
communicate an acid vapour to the bleod of the lungs, which
was neceflary to keep upthe allion of the heart.—Optics, p. 251.

T Conneétion of life with refpiration, &c.
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tended with any other air which is inimical to life,
only in fo far as it withholds Oxigene from the

blood ?

OxiceNE differs from many eother ftimulants,
perhaps, in this refpect, that it does not appear to
diminifh, but rather to increafe the irritability of
the mufcular fibre*. It feems indeed to be {o inti-
mately conneéted with the irritability of the heart,
and fo effential to its fupport, that in proportion
to the increafed or diminifhed quantity of vital air
received into'the fyftem, there takes place a corref-
ponding change in the irritability of that vital or-
gan;,and moreover, as irritability in a great mea-
fure accompanies and keeps pace with animal heat
through life, it may be concluded with much plau-
fibility, that it depends upon the fame principle;
and hence, that Oxigene may be truly the fource
and proximate canfe of the irritability of the heart
and mufcular fibres, which enables them to per-
form the fun&ions of vitality. This do&rine re-
ceives additional {tability by being long fince
adoptedt, and lately fo well illuftrated by the
learned Dr. Fothergill in his.ingenious prize differ=
tation on the {ufpenfion of vital action. §

EFFECTS OF OXIGENE vuroN THE NERVES,
‘BRAIN, AND MiND.

THAT Oxigene a&ts powerfully upon the fen-
ti=nt extremities of the nerves, may be inferred,
from an experiment mentioned by Dr. Ingenhoufz,
and fince feveral times repeated by Dr. Beddoes,}

# Girranper’s Experiments.
+ Hiuts on. Animation, 1783.
T On {udtitious Air, page 43.
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that if the finger be bliftered, fo as to lay bare
the naked and fenfible fkin, and expofed to common
air, a fmarting pain occurs; inOxigene air it ismore
fevere, but when expofed to azotic or carbonic gas,
it entirely fubfides, aund returns immediately upon
“being withdrawn into atmofpheric air.*

THE ingenious Dr. Darwin, thinks that Oxigene
taken into the {y{tem by refpiration, * affords the
material for the produétion of the fenforial power,
which is {upofed to be fecreted by the brain, or me-
dullary part of the nerves, and that the perpetual
demand of this fluid, in refpiration, is occafioned
by the fenforial pewer which is fuppofed to be pro-
duced from it, being too {ubtile, to be long con-
fined ‘in any part of the {yftem.”—*¢ The neceffity
of perpetual refpiration fhews” (continues he in
another place,) ¢ that the Oxigene of the atmof-
phere. fupphcs the {ource of the {pirit of animation,
whence it is probable that Oxigene gas may increafe
the fecretion of fenforial power, as indeed would
appear from its exhilirating effe® on moft pa-
tients.”’+ Be this as it may, numerous fa&ks and
experiments authorife us to fay, that it uniformly
produces vivacity, cheerfulnefs, gentlenefs, and fe-
renity of mind, exhilirates and enlivens all the intel-
lectual operations,] ard produces alacrity and vi-
gor in all corporeal exertions. It is very remark-
able that Oxigene air, even when infufed into the
cellular ﬁlbﬁame of dogs, appeared in a fhort time
to manifelt:timulatine effedts: the animals became

# Dr. Thornton-fays he has {cena man whofe finger was
amputdted receive immediate rclm from pain, by plunging

hla hand in fixed air.
+“Zonomia, part 2.'vol. 2. p. 377 & 39¢.
TNy Hot mcm'ﬂr'x e able to'exalt the powers of future
poets and philofophers.’
-BEBDOES: °
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exceedingly lively (maxina alacritas) by the ex-
periments of Dr. Maxwell.*

OF THE Errects oF OXIGENE vpon THE SKIN.

AMONG the numerous caufes that have been
called forth to explain the variation of colour in the
human race, the ageucy of Oxigene has not been
negle@ed ; Dr. Beddoes was once nearly elated with
the hope of having difcovered the method of turn-
ing the Ethiopian white, by means of theOxigenated
muriatic acid air: The arm of a negro was intro-
duced into a large jar full of this air, and the back
of his fingers lay in fome water impregnated with
it at the bottom of the veflel, they acquired an ap-
pearance as if white lead paint had been laid upon
them, but it did not prove permanent; a lock of
his hair was whitened by this acid. Similar expe*
riments have been made by the profeﬁ"o;‘ of che-
miflry in this univerfity, but without fuccefs; it
produced no chapge cither on the {fkin or the hair.
¢ Can the Leopard change his {pots, or the Ethio-
pian his fkin?"

OF tuc EFrFecTs oF OXIGENE URON THE BoNEs.

BY chemical analyfis, the bones are found to be
compofed principally of Phofphoric acid, and calca-
reous earth ; now as we know that phofphorus, as
well as every other fubftance, is reduced to a ftate

* Edin. 1787.
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pf acid only by vniting with oxigere, which fecms
to be the univerfal acidifying principie in nature;
it is‘evident that itsagency muft be effential to the
formation of bones. Phofphorus by its ftrong at-
tra&ion for Oxigene, probably unites with it asfoon
as it is received intothe fyftem, this again combining
with the calcarious earth takénin with our aliment,
will probably give tlie true theory of the formation
of bones. This idea is farther confirmed, by a cir-
cumftance occurring in certain cdfes of (hfeafc in
which the bones become foft and flexible; In many
of thefe cafes the urine was found npon examination
to contain a very large quantity of phofphoric acid,

and fometimes a plentiful fediment of earthy mat-

ter. May not the other folids of our bodies be form-
ed by a chemical combmatlon fomewhat iumlar t@
thls ®

QF OXIGENE As A NUTRIMENT.

“ SPIRITUS etiam alimentum eft,” are the
words' of ancient Hippocrates. From the large
quantity’ of oxigene taken in, and from its entering
{o largely into the compoﬁtion of our bodies ;—it
may, I think, with propriety be claffed among the
nutritious fubftances.” It feems, indeed, when con-
fidered in this light, to be of much more immediate
confequence to the prefervation of life, than any
of the other alimentary matters—* It is impoffible
to doubt (fays Dr. Beddoes) that we are nourifhed
by the lungs as truly as by the ftomach, and that
what we take in at the former entrance, becomes
like our food, a part of the {fubftance of our {ohd
s wcll as our ﬂmds
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Or tue EFrects or OXIGENE ox TuHe FaETUS
1N UTERO.

WHEN we contemplate the young and tender
feetus, “clofely wrapped up in its mother’s womb,
and apparentlv cut off from all communication with
the external air, we fthould at firlt be apt to imagine,
that it was entirely deprived of its genial influence;
but this cannot be, for without it, all animated na-
ture would become a lifelefs mafs. It moft there-
fore be through the medium of its parent, that it is
continvally fupplied with this neceflary fluid, and
the placenta we know is the only communication
that exilts between them. It has generally been
fuppofed that the blood of the mother was tranf-
mitted immediately to the festus through this me-
dium, and that its fole ufe was for the purpofe of
conveying nourifhment ; but I am rather difpofed
to believe that no fuch communication takes place.
Tt is more probable that the maternal blood is only
conveyed by arteries to the placenta, and immedi-
ately returned by veins, after it has imparted its
fuperabundant oxigene to the feetal blood circulating
through it, by an operation fimilar to what takes
place in the lungs of air-breathing animals, and the
gills of fifhes; in fhort, that the placenta ferves the
office of a refpiratory organ to the feetus, while it
remains in the womb.* Oxigene commumcated in

# This do&rine I endeavoured to eftablith and vindicate, ina
memoir read before the Philadelphia medical fociety on the 28th
of December, 1796. To have entered into a detail of the ar-
guments here, would have been foreign to the fubject. Itisan
opinion that was held as early as the laft century by John May-
ow, Sir Edward Hulfe, and {ome others ; but fince it was con-
troverrcd by the late Alexander Monro, it appears to have been
the prevailing opinion, that the placenta was an organ of no-
trition only, * owing perhaps (as an ingenious author obferves)
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this way from the blood of the parent, to that of
the child, fheds all that heaithful influence upon it,
which it continually does upon animals who live in
the open air.

rather to the authority of fo great a name than to the validity
of the arguments adduced in its fupport.” That there is no di-
reét communication between the maternal and feetal bloed, may
‘be inferred,

_ 1ft. From the fa&, that the veflels of the uterus cannot be
injected from the placenta.

2nd. From the fa&, that if the child and placenta are both
delivered {uddenly, and the child, though alive, does not yet
breath, the blood may be felt circulating with force through the
funis, and when it is flighty prefled, thearteries fwell becween
the pre(fure and the child, and the vein between it and the pla-
centa, from the {urface of which, however, no bleod flows.

3d. From the fact, that while the placenta adheres firmly to
the uterus, which remainsftill diftended by a child, if the fu-
nis be divided no more blood flows from it, than feemed to be
contained by the placenta.

4th- From the umbilical vein carrying arterial blood. - Ifthat
blood was derived immediately from the mother, it muft have
been changed from arterial to venous, as takes place in every
other part of the body.

5th. From the probable utter impoffibility of the embrio heart
to propel forward the column of blood in the winding veflels of
the uterus, on.its way to the mother’s heart, &c. &c.

If, then, no dire¢t communication exifts between the blood
of the mother and child, the placenta may be inferred to be a
refpiratory crgan, |

1ft. From its ftructure, as demonftrated by Mr. John Hunter.
2nd. From the blood returning of a florid colour to the feetus.

2d. From the feetus immediately dying as {oon as the placen-
ta is feparated from the uterus.

4th. From its analogy with the mode of exiftence of fifhes in
water, and the chick 1 ovo, &c.
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OF THE MoRrs1p ErFrFEcTs oF OXIGENE.

OXIGENE, though it is the fupport and ftaff
of life as it exifts in its diluted ftate in our atmof-
phere ; yet, when pure and unadulterated, it can-
not be breathed without mamfeﬁmg a hur tful ten-
dency ; and by producing as it were an excefs, fi-
nally extinguifh life ; like Milton’s darknefs, from
an excefs of light: “ for "as g candle burns out
(fays Dr. Prieftley) much faffer in this than in
common air, fo we might, as may be faid, live out
too faft, and the animal powers be too foon ex-
haufted,” ' Like fenfual gratifications, in modera-
tion it is the cordial, in excefs the bane of life.
Mr. Lavoifier found that animals died when con-
fined in oxigene air, long before it becamé: unfit
for refpiration : On diffection death feemed to have
been occafioned in every inftance by an'ardent fe-
ver and an inflammation; the fleth was of a very
red colour, the heart livid and turgid with blood,
efpecially the right auricle and ventricle, the lungs
were very flaccid, but red, even externally ; they
were alfo turgid w1th blood RSy

In allufion to the above fa&, concerning the
morbid effets of oxigene upon ammdls, Dr. Bed-
does afks, ¢ May not the flower and differently
modified inflammation of the lungs in pthifis, ori-
ginate from a {maller excefs of oxigene, thrown in:
ta the fyftem in a more gradual manner »’ This
the Doctor labours- to eftablifh by much i mgemous
reafoning, and many plauﬁble argumcnts i

But whether there be really a fuperabundancc
of oxigene in the fyftems of pthifical paticnts or

* Mem. de la Societé Roy. de Med. T. and p. 575.
+ Sce his Treatife on calculus, feurvy, pthifis, &c.



fot, it'is eafy to conceive that the”ordinary proe
portion of oxigene in the air may exert morbid
éffets, and aggravate this, as well as many other
inflammatory complaints, by adting as a powerful
ftimulus difproportioned to the excitability of the
fyftem : and hence, we need not wonder that in
twenty cafes of this difeafe, in which oxigene air
was infpired, as defcribed by Fourcroy, it uniform-
ly aggravated the complaint. Upon thefe princi-
ples too we might hope for the beneficial effeéts of
a lowered atmofphere, in many difeafes of high ex-
citement, which is indeed already manifefted by the
experience of Dr. Beddoes and others.

S1xcE the a&tive ageney of oxigene upon the
body has become known, phyficians have not fail-
ed to call in its affiftance to explain that ftate of
the atmofphere which feems to difpofe to epidemic
and malignant diforders. Dr. Rufh* afcribes it to
a fuperabundance of oxigene, and Dr. Mitchell,t of
New-York, to a certain combination of oxigene
and azote, or nitrogene. But all our knowledge
upon this fubject appears to me to amount, as yet,
to no more than plaufible conjetture. I do not
know any facts or experiments which lead to a
knowledge of that precife condition in which it
confifts ; and I might perhaps quite as well be con-
tented to call it the * divine fomething” of Hyp-
pocrates, the ¢ mineral vapour” of Sydenham, or
the “ marfh miafma” of the prefent day, as to at-
tempt to elucidate its nature by abftraét reafoning
from our prefent data. However, we may ven-
ture to conclude from what we already know of
the properties of oxigene, that its morbid effects
in undue quantity will be found to keep pace with,

# Med. Enquiries and Obfervations, vol. iv. p. 75.
1 On the galeous oxid of azote.



30

the extent of its fulutary influence over.the human
frame. Under what circumf{tances this may hap-
pen, or when it takes place, experiment is perhaps
only adequate to determine.

Ox~E probable etfe@ of oxigene, however, de-
ferves to be taken notice of;; that is, the ‘change
which it would feem to produce in the matter of
uleerations, ‘as of f{mall pox, cancer, abcels, &c.
Dr. Darwin* fays, ¢ the blood in {mall pox will
not inoculate that difeafe, if taken before the com-
mencement of the fecondary fever; becaufe the
contagiou$ matter, is not yet formed ; but after it
has been oxigenated, through'the cuticle in the puf-
tules, it becomes: comagloas : 4 The matter. of can-
cers does not feem to acqmre o comaglous quality:
until it is expofed to the air; hence they are often
fuccefsfully extirpated in this ftate ; but after they
become ulcerated, a hedic fever often occurs, and
the neigbbouring glands become f{welled. The
matter of common abfcefs too, appears to be mild
and inactive, till it becomes changed by expofure
to air, when it acquires a ftimulating and fever
producing property. Are not thefe morbid effeGs
of oxigene P—It is without doubt from this prin-:
ciple of the atmofphere too, that we are to explam‘
the deleterious effets of air, when accidentally ad-
mitted into any of the large cavities. of the body ;
and it is eafy to account for the inflammation
which generally enfues, from the highly, ftimulat~
ing property of the oxigene which it contains.
From thefe obvious effe&s which it {feems uniform-
ly to produce, it has been very ingeniouily em-
ployed for the cure of hydrocele, by injecting it

* Zonomia, part 2, vol. i. p. gI.

+ This is the reafon, he fays, why the feetus in utero 1s
fometimes infeted after the fecondary fever, but never be;ore
it,
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into the tunica vaginalis teftis after evacuating the
water, and with conftant {uccefs.

OF Ox1GENE As A REMEDY 1N CErRTAIN Di1-
SEASES.

OXIGENE, as being a powerful and durable
ftimnlus which feems to exert its influence over
the whole body, may be had recourfe to with per-
haps fingular advantages, in many of thofe cafes
in which this clafs of medicines has been recom-
mended, as well as in thofe in which there may be
fuppofed to be a deficiency of that principle in the
fyftem. When a fuper-oxigenated air is infpired
for fome time, it increafes the ftrength, and gives
an alacrity for motion; produces gaiety and {feren-
ity of mind ; mitigates pain, and difpofes to fleep;
increafes the appetite for food, and f{trengthens the
powers of digeftion ; diffufes a gentle warmth over
the whole body, and imparts a degree of infenfi-
bilty to cold; gives life to the eye, and bloom to
the countenance. I fhall briefly enumerate fome
of the principal difeafes in which its efficacy {feems
already to be manifefted.

Afphixia—Sufpended animation from fubmer-
{ion, ftrangulation, and certain unrefpirable airs,
being prcduced by the privation of oxigene, it
mutft be evident that the only probable method of
recovery is, to reftore this to the blood by inflat-
ing the lungs. It is reafonable to believe that a
fuper-oxigenated atmofphere would be moft effec-
tual;* at any rate, the method of inflating by the

* The fuperiority of vital air in reftoring animation (fays
Dr. Fothergill) has been confirmed by many refpectable writers

both at home and abroad.
Sufpenfion of Vital Action, p. 113.
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vitiated breath of another, as is too often done,
appears to me very objectionable.

Scurvy.—It is probable that the efficacy of acids
and vegetables in the cure of fcurvy, is in {fome
meafure to be afcribed to the oxigene which they
impart to the {yftem. What effeés breathing an
oxigenated air would have, remains to be deter-
mined.

Typhus—Dr. Thornton and Mr. Townfend
have found it of remarkable efficacy in this difeafe.
Dr. Wood from his own experience recommends
nitre, and afcribes its power to the oxigene which/
it imparts to the blood; ¢¢ Nitre (fays Dr. Beddoes)
is doubtlefs decompounded in the prime vie, and
capable of fupplying much oxigene.”

Afthma—** In true afthmatic fits, its beneficial
effects have already been many times experienced ;
no fooner does it touch the lungs, than the livid co-
lour of the countenance difappears, the laborious
refpiration ceafes, and the fun&ions of all the tho-
ratic organs, go on eafily and pleafantly again.”’*

Cancer.—Inhaling oxigene air feems to have been
ufeful in, if not entirely removed this dreadful com-
plaint. '

Schrofila~—Schrofulous ulcers, tnmors, and op-
thalimia’s, have yielded to it,and been completely
cured, as attefted by Dr. Thornton and others. Is
the remarkable efficacy of the juice of forrel in cu-
ring {chrofulous vlcers, owing to the oxigene which
it imparts to them? In every ulcer to which it is
applied, there takes place a change from a dead pale
to a fcarlet colour.

# Beddoes,
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Herpes.—A cafe of eruptions on the face, purple
blotches on the body, hard fcales on the arms, a
dark coloured deep ulcer on the leg, and lofs of
{ight, that had refifted every remedy for thirty years,
was radically cured in a few weeks, by breathing
oxigene air.

Hypochondriafis.—Vital air might be fuppofed a
priori, to be ufeful in this diforder, it has according-
ly been found {o in a number of cafes.

Chlorofis.—Its undoubted efficacy in this affection
is well attefted by a number of phyficians.

It has alfo been found of great benefit in a2 num-
ber of other difeafes; cured fome, and relieved
others; as dyfpepfia, melancholia, hyfteria, anafar-
ca, afcites, palfy from lead, opium, &c. the ad-
vanced ftage of confumption, and difeafes of preg-
nancy. For a full account of cafes, I refer to Dr.
Thomas Beddoes’ confiderations on the ufes of fac-
titious air. From the formidable lift of difeafes,
many of them claffed amongft the incurables of our
art, in which vital air has been found ferviceable, it
promifes to become a moft valuable acquifition to
the materia medica. ¢ In defperate cafes (fays
Chaptal) it is moft certainly a precious remedy,
which can fpread flowers on the borders of the
tomb, and prepare us in the gentleft manner for the
laft dreadful effort of nature.”



CONCLUSION.

HUS T have endeavoured in a ‘compendious

method to trace the influence of this aétive
agent upon the human body. My objeét has been
chiefly to develope the fundamental principles of
itsoperation. Indoing this I have avoided as much:
as poflible, ftraying into the flowery path of imagi-
nation, or launching into the open field of conjec-
ture. I Jament that I have not been able to throw
more light upon this important {fubject by new ex-
periments, but my time has been hitherto necefla-
rily exhaufted, in a clofe attention to the various
other branches of the boundlefs fcience of medi-
cine.

Ix taking a review of our fubje&, we are natu-
rally led to trace the progrefs of the powers of the
mind, in acquiring a knowledge of the laws and
operations of nature; but a few years ago, philofo-
phers like the ¢ children of the world*,” amufed
themfelves with calculating the elaflicity, the den-
fity and preflure of the air, without, perhaps, the
moft diftant idea of its having thofe more important
chemical properties, which we now know it to pof
fefs. If our fcience has already made fuch rapid ad-
vances, as to analyze and divide afunder, the invifi-

# Lord Bacon.
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ble atmofphere which envelopes us; and to collect
and adminifter its different parts with the utmoit
facility, for the cure of difeafes.—If it can already
command the powers of the air to its aflittance, in
mitigating the pangs of ficknefs, and alleviating the
diftrefles of fuffering humanity, what may we not
expe& from time and perfevering induftry? Go on,
ye enlightened phyficians and philofophers, in your
noble career! boldly prefs forward, into the rich
and fruitful field for difcovery and cultivation,
which is opened to your view; led by the faithful
hand of experiment, and illaminated by the torch
of reafon; draw afide that veil of nature which
hides from our eyes {o many of her fublime opera-
tions' and

¢ Explore with eagle eye,

*“ Where wrap’d in night retiring caufes lie;

¢ Trace their flight bands, their fecret haunts be-
tray,

¢ And give new wonders to the beam of day;

¢ Till, link by link, with ftep afpiring trod,

“ You climb from nature to the throne of God.”

BirisBoRROW.

And ye, Illuftrions ProFEssORs oF THE UN1-'
VERSITY OF PENNSYLYANTA, 2ccept my warmeft -
acknowledgments of gratiggde, for:thofe valuable
inftructions which I have %&eivédﬁrom' your lec-
tures: and my fincereft wifliés for your individual
happinefs. Long, very long may yé@ont‘nme with
united {plendor, like the b,righ”t orb of day, to diffule
the falubrious rays of medical fcience, in every di-
rection, to the moft diftant parts of our wellern
world ; to cherifh and nurture thofe tender plants
{foci'ence, which are juft putting forth their blof-
oms!

S ive, Vialeque.”
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