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PART L

When we contemplate the influence of caloric,
over all bodies, animate and inanimate; and the
impossibility of exhibiting any gubstance independant
and unconnected with it; we feel the necessity of
admitting, that the varzed chauges induced by its
subtile and extemlva agency, are real, and not
ugsubstantial, or exaggerated ideas’of an imaginary
power. By it the ponderous element of water is
made buoyant in air; and, wafted' by the winds,
seeking, as it were, those places where its presence ig
most required ; its onward course becomes suddenly
arrested by anacqnisition of caloric from some part
of the earth barren from drought;- by which, its
buoyanecy being increased, straight, it seeks the more
elevated regions of the atmosphere, ¢ where eterna)
cold prevails,” to  whose ‘condensing power it yields
its wings; and again assuming its original form, it
descends in grateful showers, restoring to life and
health the drooping tribes of vegetables which hung
fainting over the feverish and sapless bosom of the
earth. Through every stage of animal existance,
from its commencement to the period of its elose, we
have an opportunity of observing, how iuseparable
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from action, how closely interwoven and identified
it is with the springs of life and animation. By ils
presence or absence, increase or diminution, is the
action of the punctum saliens, (the nuncleus from
whence life emanates in the chick) regulated; by it,
all its parts are in due time developed, and made
perfect. On it, not only the existence Of the feetus
in utero depends, but, by its operation, the gradual
expansion or growth of the embryo is promoted ; tilk
at length complete in all the paris requisite to support
the functions of life, it is detached from its parent
connection, and ushered into a new medium, where
new wants arise, fo supply which, new actions are
indispensible. Now it is that the genial warmth whiclr
imparted life, and supported organic action, first fails ¥
and mow it is, that the lungs (hitherto unnecessary)
first contribute their aid  in support of Animal Heaf,
without which life had ceased e’er it had well begun.

To sustain the living actions, imparted by the steady
and uniformly high temperature of the womb, some
independant source of calorie, sufficient to meet the
vicissitudes of heat and cold, to which all animals
are more or less exposed, became necessary. Accor-
dingly we find, that all beings possessing life, and
action,are furnished with organs capable of procuring
them that portion of heat which best suits their several
necessities : some are dependant on one set of organs,
frequently varying in structure and locality; but
constant and uniform in the production of the effect
required : while others composing the tribe of hot
blooded Animals, derive their high temperature from
a double source, respiration’ and vascular action.
The first of which claiming a precedence from the

universality of its application, comes here more pro-
‘perly under consideration,
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The necessity for atmospheric air to all, animals
provided with Jaungs, has been long known, and
admitted. But later experience has proved, that all
the inferior classes of animals equally stand in need
of an atmosphere of which oxygen constitutes a
proportion ; on which they are found {o produce
changes, similar to those effected by respiration in
the upper classes.

Expetience has also taught, that animals, immersed
in air not containing oxygen, produce no change on
such air; nor cau respiration be ‘supported by it.
The muscles whose office it is to guard the approach
to the lungs, steady to their trust, resist its admission ;
“nor are they to be influenced by the weight of the
gas, as generally supposed, for the lungs are found
equally collapsed from the presence of hydrogen,
nitrogen, or carbonic acid ; the two former of which
are lighter, the latter heavierthan atmospheric air,

-

The changés produced on oxygen gas, by an animal
confined in a given-portion of it for a suificient length
of time, are ascertained, by the experiments of Spa-
lanzani, Voquelin, and others, to be as follows : 1st Its
qualities are altered, 2nd Its bulk is diminished ; that
is, the oxygen disappears, and its place is found to be
occupied by ecarbonic acid. A train of accurate
experiments. instituted by Ellis, have established, that
this ‘ehange is effected by a chemical union of the
oxygen with the carbon: which he has satisfactorily
proved to be furnished, not only by the lungs of
animals, the gills of fishes, the breathing pores of
insects, and the surface of every :portion of living
matter ; but also by any dead animal snbstance if

moistened.®

* See Ellis’s enquiry into vegetation and respiration.
C
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The next object was, to ascertain if any of the
oxygen which had disappeared in the experimepi,
was absorbed : the probability of which was suggested
by the bulk of the air havmg been ‘diminished.

Bichat states (from experiment) that air thrown
into the blood-vessels, induces agitation and convul-
sions, suceeeded by death. Doctor Girtanner havmg
injected oxygen gas mto the jugular vein of a dog,
gaw him expire, after labouring for a few minuies
under evident bodily torture and hurried resplratwn
If air be forced with a syringe, thrpugh the w;nfl pipe
into the luugs, and made to_enter the blovd-vessels
agltatlon and unuual uneaamess are produced in the
animal ; and if an artery be opened, even in a dlstant
part, blood ~mixed with froth aud air springs out %
From these experiments, and indeed the anatomy of
the parts themselves, we may falr]y conclude, Ahat air
does not enter the blood ves‘sels, while the natural
gourse of action gontinugs, uumterrupted

On the supposition of an absorptlon of oxygen,
therefore the ]()bs in bulk sustained by the gradual
conversion of that gas into the carbonic acid in res-
piration, cannot be accaunted foy. Butif we consider
what it is that gives greater volume to one gas, than
another ; if we consider that caloric is in a state
of chemical combination in the gases, and  that s
chemical decom position has taken place when oxygen
comnbines with carban to form the residual gas in Tesy
piration, which gas is more dense than oxygen ; we
can have no hesntauon in deciding, that it is to the loss
of coloric, and not to the absorption of either. gu,
Qhat the dlmmnuon in bulk i is really attribntable.

¢ Bichat sur la vie et la mort.
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We have seen, from experiments of the celebrated
Characters before mentioned, the introduetion of any
gas into the blood-yessels, followed by such a train of
symptoms, as renders the idea, that air constitutes any
part of the contents of the vaseular system, totally
inadmissible. But, there can be no difficulty in con.
ceiving the transmission of calorio through the
membranes and coats of the vessels placed between
the inspired air, and the blood. In this way only can
the differcnce in the bulk of the residual gas, caused
by the loss of a portion of -caloric, which is set free
by the decomposition of oxygen and subsequent
formation of carbonie acid, which' is specifically
heavier, and measures less, be shtisfactorily or scien-
fiically explained. '

Proceeding fo examine the effects of the caloric
thns disengaged in respiration ; we find, that the blood
returned to the heart by the: venae cavee, undergoes a
remarkable alteration in its passage lhrovgh the lungs
where it exchanges its dark colour for the bnght red
of arferial blood, as it is usually but perhaps lmpI‘O"
perly called ; for, this florid colour is not pecuhdr to
the arteries ; ginge, under the juﬂuence of some cir-
enmstances, of which we will take notice in thelr
proper place; it is found florid in’ the veins, and darl\

in the arteries. A change similar to that, Whlch the
blood experiences in the lungs, is produced by exp0~
sing dark blood out of the body, to oxygen gas,
nitrous oxyd or atmoSpheric air : from all of whxch
a portion of oxygen dlseppeara, and is converted mtp
carbonic acid. '

But, blood, expesed to nitrogen gas, remains un.
chqued as well as the gas, which is unaltered in
quantity and quality. The same is also ascertained
to be the case with every other gas,” A change of
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colour similar to that which the blood undergoes by
_exposure to oxygen; will take place, if it be covered
with a moistened bladder, sernm or albumen; all of
which are proved, by the experiments of FEllis, to
furnish carbon, as well as the bloed. Bat, if blood
be covered by a thin stratum of water, no alteration
will be produced on its dark colour. ‘The water
itself does not furnish carbon ; and the small propor-
tion.of atmospherie air contained in the quantity of
water employed in the experiment made by Ellis, is
not sofficient to produce the change. The frequent
and rapid movements of fishes, together with the
almost constant action of the gills on the water, brings
them in contact with a quantity of atmospheric air,
sufficient to produce the usval change of colourin
the blood, which is not effeeted by a thin stratum of
water. '

The experiments of Ellis, not only prove tlie con-
version of oxygen into carbonic acid in respiration,
but, they are also conelusive in demonstrating, that
the entire of the oxygen employed, is converted into
car.bonic acid ; provided, the animal lives sufficiently
long. Now, asthe entire of the oxygen (excepta
portion of its calorie, the loss of which isjust suffi-
cient to explain the difference in density between the
gases) is converted into carbonic acid ; the blood
absorbs no oxygen from the air; nor, can it receive
any thing, but caloric ; since nothing elsé is lost in the
experiment. Therefore, we may fairly conclude that
Th’e alteration in colour, which the blood expériehées
in the lungs, is produced not by oxygen, but by the
absorption of calorie. ', il

We are not at ‘a loss to adduce many facts
demonstrative of a similar change of colour, produ-
cet.i on  different substances by caloric at its different
poinisof combination with them. 1st Latent calorie
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is colourless in iron; but, when by the operation of
hammering, it is forced out as sensible heat, it assunes
abrightred- 2nd The shells of many of the testacea,
naturally dark, change to a florid colour, on being
exposed for a sufficient time to the heat of boiling
water. 3d 'The colour of some of those metallic
oxyds, called per oxyds, seems to be produced by
some peculiar fixation of caloric in them, rather than
by oxygen ; since by exposure to fire, the black oxyd
of iron will be converted into the red, which could
not be the case, if the red colourdepended oh oxXygen,
which, as well as the other gases, is expelled from
substances containing it, by the action of fire.
Besides, some of those substances, which yield the
largest proportions of oxygen by heat, are of opposite
colours ; for instance, the black oxyd of manganese,
and the hyperoxymuriate of kali.* To these instapces,
1 shall only add the following (perhaps not irrelative)
observation. If iron be exposed to atmospheric air
and moisture, part of its carbon combines with
oxygen, and the iron assumes a florid colour. But
when from long exposure, the carbon supplied by the
surface of the iron becomes exhausted ; the decom-
position of oxygen ceases, and the florid colour is
lost in the darker hue of the carbonate of iron. f

It does not belong to our present object to enter
into any discussion relative to the preparation of irun

-

* Living , vegetables while exposed to light (cuher patnral or
artificial) give ont oxygen, and have their colours dee pened : bat if
kept in daikness they retain oxygen, and lose all culour 3 whence it
would appear that the presence or abeence of oxygen is equally
immaterial to colour.

1' Fourquoy siates, ihat on exposing venous blood to oxygen gas,
it immediately acquired the scarlet ceolour, but after some time,
although it was still exposed to its action, it again hecame purple
Ann,. de chim, t. vii. p. 148.

D
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held to ‘be contained in the blood. It is suﬂ’icien_t

for our purpose, that ‘the existence of iron in that
fluid hps  been demonstrated ; now as it is on the glo-
bules of the blood, that the influence of the caloric
absorbed at each respiration, is porticularly manifest-
ed, and as there isa strong coincidence and similarity
between the florid colour, which iron is found to
assume, l'rom exposure to heat or atmOSphenQ air and
moisture, and that, which the blood experiences in
passing through the lungs ; which flerid colour is (as
will hereafter be shewn) converted to a dark one, in
blood as well asiron, by the loss of a portion of their
caloric ;: and as we also, by washing away the colour-
ing matter fro'm't'he ‘globaules, ‘'deprive them of the
iron which they contain, we ave,; I' conceive, justified

'in concluding that the change of colour, which the

globular part of ‘the blood experiences from the
absorption of calorie, is'‘induced by a union of the
caloric with the ferragigous portion of the globules.
If then, the radlauon of 'caloric be maintained to
flow from the iron contaived in the blood ; it may
paturally be asked ; Why its operation is conﬁned to
the : 1ffu~uon of caloric, in adegree so low as that
which conctltutea Animal Heat? To which I confess
myself unable to give a more satisfactory reply, than,
thattlie peculiar qualities of the medinm, in"which the
iron is suspended, must necessarily be regarded as the
causes of the effect in question. We know that there
are subs!anceu which’ if applied to the tenderest sur-

faces of the body, will preserve them harmless, when
brought into contact with iron at a red heat. Nor is
it more diffiputt ta conceive, that the other component
prineiples of the blood should temper the action of
iron and render it different from that which it displays

(per se) at a hlgh tem perature ; than the fact, that
yvater which coatains 85 parts of oxygen in the 100,
should be mud while a mineral aoid which conlaius
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only 70 parts of oxygen in the 100, should be hxghly
corrosive.

From artificial respiration in the dead subjeet, a:s
well as the uatural exercise of that function, ‘the
same results are, to a certain extent, obtained ; that is,
the dark colour of the pulmonary blood is converted
into a floiid oue, in consequence of which the action
of the heartis renewed. Whence we derive additi-
onal testimony in favour of our opinion, that the
florid colonr of the biood is prodnced by caloric : for,
the action of the heart and arteries is, in all cases,
regulated by the degree of heat present. 1st The
heart moves quicker in hot than cold blooded animals
in whom, the blood of the general eirculation is dark.
2ud ‘{he bat, whlch is naturally a hof animal, becomes
during the winter, cold as the ambient medium, its
heart perfectly quiescent, and arterial blood dark as
the vencus. 3rd The actual heat of the hedge- -hog
is considerably lowered during the languid motion of
the heart in its torpid state, 4th The heart of a frog,
reduced to torpor, by cold, admits a revival of its
living action, by theapplieation of a proper degree
of heat. ' |

To demonsirate that caloric possesses the same in-

fluence over the animal and vital fuuetions of the
higher classes, we are not reduced to the necessity of
baving recourse to any hypothems, it is fully and un-
equivocally established by the fact, that in febrile
cases, a diminished state of watehfulness, and a
calmer action of the heartand arteries, are the invari-
able  results of the abstraction of superabundani
ealorio from the body: while, an augmented energy
“of the - neryous and vascular systems unifermly suc-
ceeds is preternatural or morbid accumulation,
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1 would not, however, be understood to state, that
no other cause of nervous and vascular excitement
exists in fever, when it has run its course for some
days : on the contrary, 1 am well aware, that febrile
excitement has, particularly in an early stage, ajoint
dependance on the presence of other stimuli; amongst
which, that, arising from enteric congestion will often
be found the most active.  But, I feel that we are
fully warranted in affirming, that caloric possesses a
direct influence over the nervous and vascular ac-
tions; since we have it in our power to increase
those actions by confining and preventing its escape
from the body; or, to reduce them, by its abstraction.
produced by any of the means usually employed for
that purpose, for instance, the application of eold
water, technically termed ‘ cold dashing,” exposure
of the body to a ¢ool atmosphere, lessening its cover-
ing, or by copious draughts of cold liquids ; and this
notwithstanding the presence of other stimuli, which
remain uninfluenced by such means.

Since then, artificial respiration succeeds i resto-
ring the colouring matter to the blood, and that, that
restoration, is followed by a certain degree of vascular
action, which must be the consequence of a previous
nervous excitement, which again, in the absence of
artificial stimuli, depends on the quantity of calurie
present ; we may conelude, that the vasoular action,
in whatever degree it may take place, is produced by
thestimulus of calorie, imparted to the nervous éystem
by the colouring matter of the blood. " o

In the works of Bichat, we find the following pas-
sages #*  The black blood: which penetrates the

““ orgams, as soon as the chemieal functions of the

* Gold’s Translation of Bicliat on Life and Death, page 223 & 234.

a " 3 a b
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" lungs have ceased, will not maintain them in a
state of life and aclivity. To determine what the
influence of the black blood is upon the organs, 1
shall first remark, that the property of the red
blood is to stimulate them, and keep up their vi‘el
activns. This will be proved by the following
observations: 1st Compire phlegmon, erysipelas,

and inflammatory tumours (to the formation of
which the red blood is essentially requisite) with

scorbutic spots, and petechiz, produced by the

black blood. The first will be found connected
with the exaltation of the vital powers; the second
with their depressicn. 3d The greater number of
gangrenes in old men, begin with a lividity in the
part, a lividity whien is evidently the index of the
absence or diminution of the arterial blood in the
part. 4th The redness of the branchie of fish is
always the sign by whlch ‘their vigour may be re=
cognized.”

Again we find, % « All the inward organs then, die
nearly as they do in asphyxia; that is to say—
Ist Because they are penetrated by the black blood .
20d Because the circulation ceases to communicate
that mction, which is essential to their life, never-
theless, there are inauy differences between death
from asphyxia, and death from lesion of the brain.

1st The animal life in the latter sort of ‘death; is

generally. Jdoterrupted at the very instant of-the
shock or blow. Inthe former it is terminated only

“in.prepertion as the black blood penetrates the sub-
‘stan'ce of 'the brain.' ‘2nd In the greater number of
“the asphy=xiz, the circulation does not immediately

‘m,-‘"ﬂi&‘ “bloed is only grad ually blackened, and

E',.’.) O LU
. ' o8

Ly

BRI D i ¢ * Page 275, ibid,
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*4 continues for some time to be moved onwards: by
“ the agitation of such parts as are still under the
“ influence of the brain | LT o N

oy kg

From the foregoing extracts it isevident that Bichat

‘.-;f

&

3 { . 3 e + N i ¥, }r

was well aware of the superior exciting power of the E‘
red blood. The following, however, will show, that
he did not even'suspect'the existence of a connexion
between caloric and the ‘colouring matter of the 3
138 TP F et Y A L Sl : 5

blood.

% ‘“ I am ignorant of the mannerin which the red
“ blood excites and’ keeps up the lifé of the parts‘;;
“ perhaps the principles by which it is coloured be-
“* come combined with the different organs to‘whicli
“ itis distributed. - In fuct, “there is 'a"c_ohéidemblq
“ difference between“the phenomena of the general
“ and those of the capillary'$ystéem:> =~ - |

“ In the first, the blood in changing its ¢olour, -
¢ leaves ’behind it the [irirr‘cip’les which made it red;
“ in the second, the elements to which its blackness
is owing, are rejected by respiration and exhalation.
Now, this union of the colouring principles of the
“ arterial blood, may  probably constitute a material
“ part of the excitement which is necessary to the
¢« action of the organs.—If such be the case, the
*“ black, blood as it does not ‘contain the materials of
*¢ such unian, cannot act asan exciting cause.” ;

113

(L

We find a similar admission, in Ellis’s ingenious
work-,_[conveyéd_in the following terms. t ‘*.From
“ whatever cause, thérwéfgife, ‘the red colour of the
“blood may proceed, we may safely conclude,that -
¢ it'cannot arise from the combination of oxygen.
“ It forms no part of qur present intention to inquire -
' ' Page 224. : ;

t Elliy’s farther enquiries into vegetation and respiration. p. 309,

L]
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“ further into the cause of this redness of the blood ;
“ it is sufficient, for our present purpose, t6 have
*“ shewn that it cannot proceed from its oxygenation.”

Having examjned those circumstagces which mark
’thé connexion between the florid ecolour of the blood,
and the absorption of caloric ; we shall now proceed
to show, that the abstraction of caloric from the blood
is attended by a corresponding loss of ifs florid
colour, ' ' - |

Dr. Crawford, in the course of his experiments on
the blood, having immersed a dog in water, at a high
temperature, found that the venogs blood drawn in
half-an hour after, was nearly as ﬂo'rJid as the arterial.
Inanother expe’rimgﬁ}‘,’ with a view to éscer}ain the
effects of celd od venous blood, he immersed a dog,-
whose temperature ‘was at 100°, jo water at 45°,
which, be states, to have caused a darker hue in
the venous blood than he had ever seen befoye.
Witliout aderterting to his conclusions, i may be re-
marked, that, in the first of these eXperimeI;ts, the
caloric acquired by the blood in respiration, and
afterwards maintained by arterial action, (in the man-
ner to be explaihed in the second part of this work)
from which, the blood derived its florid colour, was
not abstracted by the medium ; in consequence of ifs
high temperature : it was therefore carried onwardg
with the bload in its passage through the \{ei'ns.-* .

In the l’atfer experiment, to which we have alluded,
the venous blood became unusually dark’ from the
rapid abstraction of caloric, produced by the low tem-
perature of the water in which the dog ‘was immersed,

* The venous blood of persons labouring under inflammatary fever,
where caloric ' is confined from want of perspiration to absorb, and
earry it offy is also found to present a similar phenomenon. :
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certainly cannot be explained by any supposed reflux

~ sion’of the blood.

14

Mr. Hunter, having tied the carotid artery of &
dog, found the blood to assume a dark eolour; which

of venous blood ; the interposed valves forbid ‘any
such conelusion. It has been also observed. that the
first blood which issues from the arteries, When a
tourniquet has been applied round a limb previous to
amputation; is dark as venous blood. "The blvood thus
confined, and at the same time unaffected by arterial
action, in a short time is exhausted of the calorie, on B
which its florid colour depended ; it then possesses '
the same inferiority of temperature, with respect to
arterial blood, that venous blood is known to do; and
presents the same darkness of colour.* Bichat states,
« There is always black blood in the red blooded
“ gystem, when death bqg_ips,}iy the brain or lungs.
‘“ When the functions o.f_,".the heart are suddenly |
“ suspended, the arterial éystem‘lcqntai'ns a portion of |
« red blood only.”+ g 1

When mortification takes_ place, the circulation &
ceases in the dead parts; _vyhich. of ceurse, lose their :
vital heat; the pointat which the cifculation stops,
acting as a ligature on the adjoiving vessels of the
living part. 'The inferior temperature of the mortified
part, presently, abstracts _a.;iortiqn of caloric from the
blood contained ia the extremities of the wvesselst

i i

® The colour and temperafure of blood belonging to a heal
phelgmon, notwithstanding its detention in the local vessels by which
its pus;ge thronglh the lﬁgs is prevented, continue while the vigo-
Tous action peculiar to that species of nflammation i
higher thau that of the generdl ?mgss,‘whféh in mo&efai?e?gaggidmog:
and regularly. transmitted throughs the:dnngs’ tﬁoﬂm%-'l ‘of* thiese -
phenomena cannot, with propriety, . ;' .t;ﬁqéthoj y . on{ injthe -~ =

L]

present stage of our enqitiry 3 they-wi wever, i -
prehended when we coglqolig ahegbiihﬁ Emg};ﬁ;rmﬁu 4

t Gold’s Tiwislation of Bihat on Life and Desth. page 276, -

Y bidve - [ T
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gontiguous to it; this deepens the coloar of the
arterial blood,* until it beconies ncarly as dark as the
livid mass with which it is in eontact : the alstrastion
‘of ‘caloric still proceeding, aeoégulum §s forth 8%, con-
‘stitbting one 'af the wmost imaterial steps which natirs
takes to prevent hemorrhrage, ona'separation of the
dead parts. * Tn amputativn, a coagulom is also formed
within the ligatares ; but,its Tormation isnot so exten.
‘sive or perfect, in consequence of the eslaric being
retained, by the protection from atmaspheric cold
whicb is afforded by the flap. ¢ '

Physiologists have endeavoured {o ¢ive a golution

of the dark colour of venous blood, by maintaining
that it arises from the presence of a greater guantity
of carbon. ’ But, the fallacy ef that doctrine is fully
demonsirated by the experiments of Ellis, which prove
that arterial and vencus bleod, equally furaish carbon;
and are eqnally capable of Gonverfing a given por-
tien of oxygen into carbonic acid. 'They also prove,
that not only the Blood, but all the other solids and
faids, “which are ‘of varivus colours, will, under
Withilar eifeamstan'@es, prodoee a similar phenomenon.
Ience if'is evident) that there can be no reason
whatever' for coneluding, thatthe carbon which is
'!"u'x:uiis.ffed"'b};ﬁﬁe'l‘uugs in respiration, proceeds either
» A : #
5 ".' i?;‘lé,gh&,b,er‘aél’ﬂie‘d, wi'l_l produlce this effect on the blbod ; in
the torpid siaté of euimals (the result of vold) the arierial blood is as
dark as the yenous. - B

T am well aware that many respectable wrilers deprecale the

tdea that coagulation of the blood is. at all. infinenced or promoled by
'cdld.% we find them, ia direct contradiction of what they wogld
ineulcate, Tecommending, when topical bleeding is pe;formed, the
anbs "% amﬂic?.t'fon of warm fomentations ¢ to continue the flow
" or, in other words, (o prevent coagulation of iie blood,
“we know wotld, othernise speedily dake place.

¥
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direeily, or solely, from the blood. ¥

Although the colaur of the varipus parts oi\.,lhe-
body, in proportion as it inclines fo the florid ordarks
denotes with a good deal of accuracy the -higher or
lower temperature of the part, (instances of which
we see in phlegman ; in the florid colour of the cheeks
after exercise, or their darker hLue from exposure tp
atmospheric cold joined with inaction) yef, we find
that man, and the higher classes of animals, whose
cirenlating systems are similarly gpusiructed, not
obly enjoy a temperafure of blood pearly equable,
under the opposite ei:tremes of heat and cold, but,
ire enabled {o resist the . inroads of either excess,
which would be alikedestructiye ef animal meghavism
pnd alike subversive of that harmgny which is thus
protected and prolonged to the close of the vital
functions, |

Atfracted hy the beauty of this arrangement (whigh
alone, would be suffici 'nt to overturn #11 the argu-
ments of the self deluding sophist, whe would refer
all that is sublime i nature tp a fortuitous combina-
tion of cause and effect) I have endeavoured to ana-
lize thuse circumstances whose operation seemed
likely to contribufg to its production ; in the hope of
beiug able to traee the means by which this nice, this
csseniiul balauce was preserved. Such observations as
I have been able to make, 1submit with the less re-
serve, for thie reason; that, perfectly concurring in the
Justice and propriety of those few inferences which

° M. Hassenfratze, filled a number of glass tubes with arieria]
blood, and sealed 1liem bermetically 5 aiter some time Ilae

v8meé purple and acquired thé venons appearange.’ Her 1t cannot
bs conceived that the change " of eolour ¢o '
any thiog acquired, or from a loss of any of ' the component
principles of thé blood: the well known subtility of caloric
which “enables it to permeaie e, densest  bodies, together with
s tendency to become latent, are facis which stand liH‘:f, in oféﬂé"
# golution of the phenomenon, '+ o Pt :
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are found accompanying the detail of experiments
directed to the same ob_]ect 1 cannot possibly take
from, if 1 should notadd tothe i'uud uf knowledge
already acqulred on that head

The analogy subsjsting befween resmratmn and
combustlon and the tearly equal consumption of a
given portion of oxygen by either process led me to
p,onsuler what couticul atmospherus of dlﬁ'erent tem-
peratures might exercise over Animal Heat ; or how
far, such irregularities m‘l_ght assist in explaimn; an

effect nearly un,lform and unvarymg

»

When the {emperature of the athSphere is low,
the principles of which it 1s compesed, ‘approximate
in proportien to the loss of caloric. Consequently
ihe air recelved infe the lungs at each respiration
will, btk for bulk, contain more oxy gen than a war-
mer aimosphere, wherein the principles are more
ex panded by calonc an, the effects resulting from
a reep:ratmn of pure ox3 *en gas, or an atmosphere
contammg a larﬂ"e pmport: u of it, are an increased
energy in all the vital functlonsln consequence of g
more extensive “dece mp0-lli0n .of oxygen, attended.
bv a correspundmg acqnisition of calorie, or colour-
ing ‘matter by the blood. The influence of an at-
moephere condemed by cold (and consequently con-
1ammg a iarger pr0portmn of oxygen) over the
process of eombustlon, is sufficiently evident, from
the more b;illlant and rapid ignition of combuauble
hodies, in co’ld thap in waria weather, For m com-
bustlon, as in respiratlon it is to the caloric chemlcallg
combined with oxygen and subsequently set free by
its decompos:tlon, that the effect isto be ascribed,
and not to the free caloric confained in the atmos-
phere, whose presence is casual, and does not pro-
mote combustion or Anlmal Heat in regpiration : ag
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we find exemplified hy the experiments of S’lr C
Blagden, Sir Joseph Banks’ and Doector Snla&yder‘
who remained for several minutes in rooms he‘.‘d’z?d to
212°. They describe the feeling communieated by
the air as unpleasant, but easily borne, respiration was
Tittle —g'ﬁ'ect_ed,';ﬁd:: d'i'ﬁié'red only in the want of that
relfr‘e‘sliing coolness communicated by the fpspirdtion
!éf!"cdt?l'air. At each inspiration, the nostrils felt
scorched by the heated air; while each expiration
cooled them again; and, if they breathed on the
thermometer, it fell several degrees The body
touched by the fingers, felt cold asa corpse, while
the actual heat of the skin and under the tongue
was 98°. ' '

When the cloithes were stripped off, "the air was
more disagreeable’ for a few miautes; but a profuse
sweat breaking ‘out gave instant relief.

In this experiment, the exeess of calorie contained
in the heated air, was absorbed by the perspiration,
and its influence over the'body arrested. In respira-
tion, exactly the' same process was carried on, with
this exception; that the pulmonary exhalation , COr=
responding to the bodily perspiration, must have been
from the 'Ed'm'nfencement; since its presence is con-
stantlylheééssai‘yv to enable the carbon to effect the
necessary decomposition of oxygen. The difference
of temperature between air inspired and that expired
(as shewn by the thermometer) indicated the quan-
tity of caloric absorbed by the pulmonary exhalation,
which was converted into vapour, and communicated
at'gaféfh. expiration, a sense of c,oohié{séfeiembling
tfh_'g't'ﬁinpattét‘i to the _boly by persplraftnoq. Under
such 'ciréﬁr;’mﬁtizpces. the caloric_of tﬁghepted - air.
simply gives expansion fo the cutaneous and pulmo-.
nary exhalations which thus become as it were &
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} ‘ . o . : ; ¢ : 3 4
barrier between thie body and the destructive influence
of caloric. ;

In fine, the small gqnantily of oxygen contained in
an aimosphere so expanded by caloric, together with
the absorption of that caloric by the double perspiras
tion of the body and lungs, can alone account for the
non-increase of temperature. While the greater pro-
portion of oxygen contained in a colder and more
condensed atmosphere, joined with the absence of
perspiration, affords the only clue to unravel this fiat
of divine wisdom, which enables man, who is natu-
rally the most unprotected of the warm blooded tribe,
to meet and resist the varied contingencies, which he
is destined to encounter through life’s precarious
eourse.

END OF THE FIRST PART
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AN
INQUIRY
IXTO
THE NATURE AND CAUSES OF

ANIMAL HEAT

INFLAMMATION.
e AT B

PART II.

Tn the preceding part of this enquiry, I have endea-
voured to give a general wiew of the most material
facts connected with the consideration of thatsonrce
of animal temperature, which, from the diffuseness of
its apphcatlon, I have dlstmgulsbed as the first or ge.
neral source: a seurce in which it will be found that
all animated beings partlclpate in a greater or less
degree, and, however difficult of detection, even an -
organic structure in some may be, still the existence
of a power, by which they are enabled to effect the
necessary decomposition of atmospherie air, is abun-
dantly testified by the most accurate and concluqlve
experiments.. This source of caloric is equally essen-
tial to all while the vital functions are regularly ex-
ercised... Fish will not live in water deprived -of
air by boiling. Reptiles,’as well as man and the inter-
mediate classes, perish when deprived of atmospheric
air, or eonfined in air of which oxygen does not form’
a warf If then this source of caloric be maintained
to be the only one, from whence animal temperature
ls derlved we must Iook for an explanatlon of tha
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difference of temperature between animals, in the ex -
tent and power of decomposing atmospherie air vesi-
ed in the organs performing that function; bitas thi®
power depends on the quantity of c‘ar_bon furnished
by the animal structure; the calsric acquired by the
decomposition of oxygen, must bear a determipate
and uniform relation to the quantity of carbon the
animal is_enabled to supply ; which again, must de-
pend on the extent or number of ef‘rgans destined for
that purpese : but no such superiority, either in extent
or power, appears, from comparative anatomy, t¢
reside in the réspiratory organs of the warm blooded
animal over those of the cold-blooded; on the con-
trary; many of the éold-blcoded tribe, as the frog and
lizard, possess a greater extent of lungs than some of
the warm-blooded tribé of equal size: while many of
the reptile class have a greater number of organs
(breathing peores) all of which are capable of furnish-
ing carbon and deecomposing oxygen.*

Moreover, natural history reveals to us, that warm
and cold-blooded animals inhabit the same medium :
therefore the medium does not influence the distine-
tion: in both, the oxygenous portion of the atmos-
phere is converfed into carbonic acid ; therefore this

¢ 1nthe Phylosophical Tiansactions for 1811, we find the detail of
some experiments by Mr. Brodie, of which the following is the sub-
stance. Two Rabbits were deprived of life in a similar manner :
In ove, artificial respiration was performed; while the other, on
which it was not performed, remained in the same mediom and tem-
perature. On tomparing the bodily heat of the two Rabbits at
equal intervals for several hours, he found the temperature of
the ome on which artificial respiration was practised, to decline
faster than {hat of the other : the same result attending overy repeti-
tion of the experiment. Although these experiments throw ne light
upon the causes of Animal Heat, they at least point out, in a elear
and convincing manner, that respiration is not the cause of it—since
artificial respiration (apparently attended with all the effects which it
‘does or can produce when performed naturally) not only failed to
maintain it when generated, but had the direct effect of even remo-
Viug it from the body faster than it otherwise would bave beex.-

Lo
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power of decomposing oxygen, being in esmmon,
carnot possibly explain the difference in temperatare,
nor can we find in the nerves any rational solution of
the difficulty; for they are also possessed in common,
and have their structure and uses as nearly similat as
the peculiarities of each conld be supposed to permit.
Thus far then their circumstances correspond ; but, in
the vascular structure of each, a marked differepce is
tobe noted. Beginning with that which is more sim-
ple; we find in cold-blooded fish a single heart, from
which proceeds a single artery; (whose diameter equals
the ventricle) transmitting the blood direct to the
gills, by means of numerous small 2rteries terminating
in corresponding veins, which shortly after unite to
form a vessel called aorta decendens, but which in
reality, is ouly a veneus trunk, by which the rest of
the body is supplied with blood, which is again re-
turned te the heart by other veins. In the more com-
plex structure of the warm-blooded iribe, whether of
- the aquatic or land species, is found a double heart,
furnishing the body to its remotest liatils with an ar-

terial circulation. %

Bearing in mind this general line of demarcation
between warm and cold-blooded animals, if we pass
from the consideration of such circomstances as ap-
pertain merely to the heaithy state of each, to some
of the morbid affections peculiar to the former; we
shall find reasons, still more cogent, for concluding
that the highest degrees of temperature generated in

* Althongh a general arterial eirculation is invariably possessed
by warm blooded animals, the apposite or venous one is not, in every
instance, associated with the cold : b31t noththstanqlng that vascular
structures, apparently arterial, occasionally present in the latter, such
deviations will still be found, ou due censideration, incapable of pra-
ﬂncing effects materially differing from those which will be shewn to
Fesult from a circulation purely venous.

H
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the animal frame are the result of caunses perfectly.

distinct, foreign and unconnected with any influence
which the pulmonary function under other circam-
stances might perhaps be supposed to possess. In
general inflammation (which will be shewn to be only
a higher degree of Animal Heat, excited by a preter-
natural activity of the same vcauses which, under
ordinary action, give rise to Animal Heat) although
we have reason to believe that accelerated respiration
does not increase the temperature of the body, but
rather that it produces a contrary effeet, since, accor-
ding to Mr, Brodie’s experiments, artificial respiration
causes the dead body to cooul faster—and that in the
living one, respiration, performed quicker than the
decomposition of the oxygenous portion of the inha-
led atmospheric air can take place, certainly produces
a refrigerant effect, as may be readily ascertained by
making a few full inspirations in quick succession :
still these faets (unquestionably strong inthemselves
und tending in no, inconsiderable degree, to establish
the point under discussion) by no means afford that
clear end undeniable evidence with which we ficd
the phenomena of topical inflammation replete.
Thus for instance, when the extreme parts of the
body become inflamed, even in a limited extent, an
intense degree of heat will be found te occupy those
parts, while the remainder of the body retains its
usual temperature only and the lungs their usual
action.® Again, in the other cases, where the exciting

* It is evident that if the lungs were the anly sotrce of Animal
Heat } the temperature of the extreme part of the body could never
have equalled. much less strpassed, that of the lungs or the adjacent
parts. Becauss the qnantity of caloric must necessarily have been

greatest In the lungs, where the supply was  first received, from
whence as it proceeded through the different parts of the frame (all
of which are known 10 be eonduetors of caloric) the quantity must

bave been diminished ux the distance was inereased : which is net

conformable with the phenomena of Animal Heat; aud is in manij-«
fest oppositian to those of topical infla rmation,
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vause has been violent, the local inflammation will be
followed by general inflammation or symptomatic
fever and laborious respiration, which, being (as well
as the general inflammation) subsequent to the local
inflammation, is obviously nut the cause of it; nor
canit, in any possible way, be connected with the in- |
creased temperature, except as a contingent result or
consecutive effect, apparently intended by nature as a
means of moderating febrile or excessive bodily tem-
perature. These are facts, concerning whose truth
or admissibility we can have no hesxtatmn—and there-
fore they must be admitted as testimony full and con-
clusive, that the caloric furnished to the blood, from
a source, commoa to all animals, or the difference in
quantity, supplied bv the greaterextent or number of
organs, by which the oxygenous portion of the at-
mosphere is converted into earbonic acid ; are causes
totally inadequate to explain that difference in tempe-
ratare, which gave rise {o the patural, and compre-
henswe distinction of animals, into warm and cold

Doctor Crawford, aware of the insufficiency of the
theory of Animal Heat, as set forth by the justly cele-
brated Doctor Black, attempted to remove the objec-
tions arrayed against it, by supposing that the heat,
liberated by the decomposition of oxygen in the
lungs ; passed into the blood in a latent torm, in con-
sequence of which its temperature was not raised, and
that this heat was, by other chemical changes, given
outin a sensible form during its circulation. By this
hypothesis, he certainly removed some difficulties ;
but in doing so, he has substituted others of equal
magnvitude. For there is no inconsiderable difficulty in
. conceiving what those chemical changes were, which,

it would seem, he himself found more easy to imagine
than describe, since he has failed to bring forward a
single fact or argument in support of the very subject,
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which should naturally form the leading object in any
research to discover the causes f Animal Heat.

In stating, thus freely, our opinion of Doctor
Crawford’s theory of Animal Heat, we disclaim all
intention of detracting from the credit to which it is,
in many other respects, justly entitled. We have
been led to notice itso far, in order to show how little
that theory (which has for years past maintained, and
still continues to hold, the first place in general esti-
mation) has, in reality, contributed towards the eluci-
dation of the proposed subject, a subject too, which,
In point of importance to the Physician and Surgeon,

yields te none within the whole range of physiology :
but here we stop ; for we feel that to proceed with its
discussion would be but to trifle with our readers,
exceed our prescribed limits, and alter” the design of
our work, witheut any countervailing ‘promotion of
its views. We shall therefore, without occupying
further time jn preliminary observations, proceed to

the specific object of our enquiry, that is, the source.

of Animal Heat and Inflammation : the existence ef
which we shall endeavour to demonstrate as depen-
dant on the union of the following causes— ;

1st Arterial action €xerted on the blood throughoué
the general circulation.

2nd A conoidal or arborescen! struciure of the
arlerial tubes.*
3rd A course of the blood directed from the trunks

® The arterial {ubes are not strictly conoidal, bu
series of cylinders whose diameters a.reyconétantly’ dectr:g:li';;t ionf :
direction from the heart. This peculisrity of structure, while it in-
sures, as Will be seen hereafter, advantages of the ntmosi importance
te life, is, with respect to the effect with which we are at present
concerned, the same thing: therefore and in order to contrast in any
easy way the very different effects resulting from'a conoidal struc-
ture and one of an equal diameter through its entire extent, we have’

preferred the word conoidal to the more prolix definition just given. . .

!

)
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of the arieries lowards their 6ranches——comp rising, in
their assemblage, the proximate cause.

4th Nervous influence—constituting the remaole
cause; on which the foregoing _immed_ia;e_ly depe”ds,

If the structure of the vessels belouging to the ge-
neral circulation had been snch as to have excluded
the first of these causes, the circulations of hot and
cold-blooded animals would have been virtually the
same; and as no difference can be detected in ihe
blood itself, we may conclude that the effects, produ-
ced by both circulations, wounld have been similar,
If again, the form of the arterial tubes had been cy-
lindrical, not conjcal. the productivn of caloric
would have been equally unprovided for, no heat
having ever been ascertained to result from the most
yapid movement of a’ fluid through a cylinder. Lastly,
if the third cause had been reversed, the visa tergo
could not have existed in thai powerful degree,
requisite (as will hereafter appear) for the evalution
of Animal Heat.

With respect 1o the remote cause, it will be suffici-
ent for the present to state, that the heartand arteries
are abnndantly supplied with nerves, to whose influ,
ence their actions are absolutely and immediately
subservient, :

To aid recollection, and prevent the embarrassment
created by a want of methodical arrangement, I have
endeavoured to bring within the limits of three gene-
ral heads, such principles, experiments and facts as
seemed most condusive to the object of each. In
their selection, 1 have preferred those which belong
to original and acknowledged authorities, as likely

!
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to afford more satisfaction, and entitle me to niore
confidence than 1 eould claim, from the introduction
of any thing néw, as a ground of support for those
conclusions to which | have been led myself, and:ie
which I hope to conduct others.

The object of the first of these heads is, to prove,
That, compressiun, mude on the blopd would be u
cause compelent lv the exlricalion of heat from ii.
‘I'hat of the second, to establish the fact, “ thal such
compression nalurally oblains,” The third to demou-
strate, that where no compression is effected on the

blvod, no evolalion of caloric will take place.
! i

&

I support of the point, first to be established, i
&hall briefly enumerate a- few general principles,
illostrated by experiments, which no one, acquainted
Wwith chemical science, will hesitate to recognize or
admit. All bodies contain two portions of calorie ;
the oné wore intimately combined, termed latent
caloric ; the other séusible or free. All bodies owe
their atdte of solidity or fluidity, hardness or softnesa,
to the quautlty of caloric they contain. 1f caloric be
added to any body solid or fluid; the immediate
consequencé of such addition isan expansion cf all
parts of such body, as the caloric pervades. Since
bodies are €xpanded by the acquisition of caloric;

béfore they can be again condensed, they must give

dut that portion of calori¢ which gave them their
more expanded form. Theréfore, when we say a
bod¥ suffers compression, and is condensed; we
indérstand, that such body whether solid, Hmd of
gaségus, has actually given out heat A certain de-
greé of compression will 80 far dISengage latent heat
a8 to make a portion of it become sensible; bul a
mtich less efficient cause will suffice for the tf'aﬂlmla*
sionof @ portioh of sensiblé heat from abody whieh
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eoutains it, to any other substance capable of con-
duectling it if placed in contact.

That solids aré expanded into fluids, and fluids into
gases, by the addition of calorie, will (asagemﬂu‘al
rule) be readily granted. The converse of this, viz.
“ That the more dense bodies become, the less ealoric
‘* they contain,” is proved by the following experi-
meuts—1st if muriatic acid gas be passed through
water, it will be condensed, and the temperature of
the water will be found increased in proportion to
the econdensation. 2nd Compression is capable of
colidensing a mixture of oxygen and hydrogen gases
s6 as to form water. In this experiment the quantity
of heat thrown out is sufficient to inflame the gases,
independent of the electric spark. 38d. Add one mea-
shre of water to four of sulphurie acid, and the tem-
perature will rize to 300°, (88° above boiling water)
the mixture now oceupies less space ; therefore it has
be¢ome more dense than the medium of the two sepe-
rate liquors. 4{h The red heat produced by striking
a ¢cold hammer on cold iron is the result of conden- .
sation: (produced by ihe strokes of the hammer,)
which forces out the latent heat and causes it to
tecomé sensiblé.

Water at its temperature of fluidity, eannot be
madeé the subject of experiment, in the present case,
at least it is an unfit one to select in order to give a
full iepresentation of theeffects of compression on a
fluid body+ water being nearly at its maximum den-
sity at that point. Butshould it acquire even aslight
addition of temperature from the atmosphere, or any
other casual source it will be expanded ; and may be

1 Thompson’s Chemistry.
2 Biot’s Experiment,
3 Parke’s Chemistry,
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forced to give out the additional caloric by compres-
sion. Accordingly we find that Mr. Canton, succeed-
ed in compressing water, at the usual temperature, in a
small degree, by increasing the pressure of the atmos-
phere already on ‘t, by means of a condenser. But,

water whose volume is much increased by heat, will
readily give out the caloric which caused ifs greater
expansion, when subjected to compression. Thus, if
a bottle with a long neck, filled with boiling water and
closely corked, be put standing in a basin of cold
water, the caloric which expands the water contained
in the bottle, being abstracted by the cold of the
water in the basin, the water will sink in the neck of
the bottle ; marking the loss of caloric and conden-
sation consequent on it. A vacoum being now forms
ed in the neck of the bottle ; the water will boil, and
again fill the bottle, in consequence of the expansive
force of calorie, which is no longer resisted by ifs
antagonist force, compression, if the cork be now
drawn, and the pressure of the atmosphere suffered
to operate on the water, it will sink under its com-
pressing power: an escape of caloric will take place,

and on trying the 1emperature of the water, it will be
found to have lost several degrees; it will scarcely
feel warm ¥ :

Some of these experiments, no doubt, do not afford
instances of the production of caloric by mechanical
compression ; but the effect of compression is con-
densation, and the effect of condensation, is the es»
capeof a portion of caloric, whether the cause be
chemical or mechanical, An experiment on the
blood itself (as far as it regards the present head) '
would perhaps be more saiisfactory and more ad rem.
but, [ trust, the argaments which the subsequent part

* Parkes’s Chemistry, (Notes)
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of this work will place before the reader, will be
deemed sufficienily valid and convinéing to supér-
cede the necessity for an experiment which is ren-
dered not only difficalt but impracticable, from the
following causes, viz. Its quick coagulation. "The
greater or less conducting power of the vessel in
which the blood might be compressed. 'Thetenden-
cy of its caloric to escape. The impoussibility of
determining whether the loss of calorie be not pro-
duced as much by the abéfracting power of the appa-
tus or the surrounding medium, as by the compression
employed. Nor is this difficulty to be removed by
increasing the temperature of the surrounding medi-
um : since, if theéir temperatures be made equal, the
caloric could not pass off from the blood into the
meédium ; from which, if its temperature were higher
than that of the blood; it must receive-caloric instead
of imparting any. Different modes of compressing
blood removed from the body, have been suggested
to me, but all have been liable to some one of the
above objections; any of which would be sufficient to
render the experiment inaccurate, in its represen-
tation of the collatefal circumstarnces attending the
compression ot the blood in the body, and therefore
~could only lead to conclusions more or less fallacious,

If then it be -admitted, that comyression made on
any body, whethér solid, fluld or gaseous, will canse
the body so compressed, to part with some of its
caloric: it follows as an imperative admission also,
that if theblood suffer compression, it will,in obedi-
ence to the same law, present the same result,

In the commencement of the second part of this
work, when speaking of the arterial tubes, we have
remarked that their construction was not strietly
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conical, but consisted of a series of eylinders whasd
sections were constantly decreasing in a direction
frdm the heart towards the extreme and superﬁeja}
parts of the body. KEach ramification, being cylin-
drical, has its cabacity equal throughout its extent,
but less than that of the branches between it and the
source according to the number of branebes*which
precede it or its distance from the heart which forms
the cenfer of the circulation. Now 'i:t_ is evident,
although but little resistance is given to the motion
ot a fluid through any single cylinder, that, the extent
of each of these cylinders being very limitted, and
the ramifications which immediately succeed more
contracied, each of them will have the effect of oppo-
sing and refarding the free motion of the blood as it
advances ; and that this opposition will be still aug-
- miented and 'consequentl.y the transmission of the
coloured and thicker parts of the blood rendered more
and more difficult, uniil at‘léngth the ultimate eyiin-
ders of the series wili be impervious, except  to the
thinner parts of the blood which are colourless,

From such an arrangement it is ohvious that a resis-
lance ‘to the advance of the blood must take place,
equal if not greater than that which a conoidal struc-
ture would have afforded. This then constitutes one
of the circumstauces necessary to produce comprés=
sion of the blood —Another consists in the propelling
power of the heart and arteries; a power which is
in direef qp‘pbsiti_on to the resisting one to which ‘the
form of the arterial tubes gives rise, butsuperior toit
. in order to insure a regular circulation of the blood -
through the frame, and obviate any remora to its pro-
gres: beyouod that whieh'is requisite to assist in effec-
lig a certuin degree of compression of the blood, on
wh_im: the elimination ‘of heat from it will be*sbewtf -
to depend. This power of propelling the blood, or
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the vis a tergo, commences in the left veniricle of the
heart, whici from its great muscularity and the pecu-
l'ar course observed by the fibres composing it, is ma-
nifestly capable of exerting a prodigious contractile
force over its cuntents, in consequence of which they
are driven with an impetaous motion through the
aorta  the only opening of the ventricle where the
exit of the blood is nnopposed by valves. ' The quan-
lity of blood, thus expelled by each contraction of
tie ventricle, being supplied during its relaxation by
the blood of the pulmonary veins, produces those
reiterated contractions of the heart, which. in the
generality of cold blooded animals, is, with the excep-
tivo of the pulmonary artery, thie sole pawer on which
the circulation depends; but in the warm biooded,
althonzh a primary and essential cause, is yet by no
means the ouly oue, for everyportion of the arterial
system is endowed-with a power'of propelling and
a>'ing on its countents perfectly.independent of and
disduct from the first*impulse communicated to the
bioed by the action of the heart.% . ‘

Now itis evident that when these opposite phwers,
viz  Whe resisting and propelling. aot together in
auy part of the vessels, thatthe blood must. then and
there, be in a state of compression. Rut as the vis a

<’

* If aligature be placad ronnd all the vessels proceeding from the
keart, the motion of the blood will Gontinne for 'some time 1n the
smaller vessels after death.—D .ctor Wilson Phillip-. on the Vital
Funetions and JTaternal Diseases p. 207 —<But we bave s'ill clearer
proofs of the a?yior of the arteries being the result of their own
powers ibdependently of the héart. lst In the local increase of
their action which takes place in topical inflammation without any
correspondggg inerease ql‘ aclion iu the heart or the vessels intermes
diate betyween it and 1he affected pari—Aud 20dly in the converse of. -
this; viz.  The diminished eneigy of ‘ihe cirenlation in paralytic
Jimbs, while the vigour of the heart continues unimpairad, and its
aetion tupaltered: neifher of which cases could, possibly, Lave ex«

ted, if, assome Physiologists bave maintaimed, the circulation de-
pended ‘on the heart solely, and the arteries were merely inerf o5
passive tubes. - : i e Fr ‘ %y
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tergo or propelling power commences at the heart,

and is extended through and inhereat in every part

of the arterial eireulation, and as its antagonist or the .

resisting power is_extended in like manner through

the same system, and only eeases at the extremities of

the capillaries, where the veins commeuce; the entire
of the arterial tree must be distended by a-column of
blood in a constant state of compressioa.. Nor is it
less evident, that when the pulse (which marks the
period of arterial contraction) is superadded to this, a
considerable augmentation of- compression must then
be produced.®* Should this conelusion, - howevers

notwithstanding its being so strongly borne ont by the

anatomy and physiology of the arterial system, be
deemed to rest on evidence of teo theoretic a natare
to be entitled to our full and unqualified assent, we
can no longer withhold it, when we find that the pro<
jection of blood which takes place from a punctured
artery must necessarily be the result of cempression
made by the artery on the blood, since (as alittle
consideration will soon convinee us) compression
will fully and satisfactorily account for that pheno-
menon, while, on no other principle whatever, ean it
be, fairly or atall, explained. For we know that a
fluid may fill any vessel compleatly, yet no escape or
projection of the fluid shall take place, while the ves-
sel remains unaltered in capacity and undisturbed as
to positien: butif the capacity of the vessel (suppo-
sing it composed of yielding materials) be contracted
by an approximation of its parietes, a. displacement

or escape of the fluid corresponding to the degree of

* The blood thus compressed, must snfier condensation and conse~
quently (in eonformity - ith the general Jaw) must give out a portion
of tie ' caloric which i~ contained previons to its being condensed.
This conclusion. it must be admitted, holds good in theory 3 but it is
bot our intention 10 rest satisfied on such visionary evidence as am
Unsuietantiated theory would afford, we shall show, in the lwqﬁel‘
part of this work, that it holds equaily geod in practice,

|+
/3
.




35

compression, that is, feebie or strong, siow or rapid, '
in proportion to the action of whatever agent or
power may have been employed to diminish the ca-
pacity of the vessel, must necessarily le produeed.
if, for instance, we fill a bladder with a fluid, place
it between our hands, make pressure onit, and pune-
ture it, a projection of the fluid (in like manner as
bleod is projected from a wounded artery) will be
immediately produced,

fo this simple experimental illustration, we can
have no doubt, that the projection of the fluid is the
immediate result of the compression affecting it, be-
cause the projection is increased or diminished, as we,
at pleasure, increase or relax in our exertion which
produces the compression, We also find that by imi-
tating aiterial action, that is, by alternate relaxation
and compression, we are enabled to project the fluid
per saltum, as the arteries do Ly their systole and
diastole, or, by an unvarying pressure, to make it flow
in a uniform stream, as blood does from a punctured
vein in whigh the return has been arrested by liga-
ture. ¥ We also further perceive, that if either hand
(one of which may be considered as representing the
active, that is the compressing and propelling force of
the arteries, the other, their guiescent or resig’ing
power) cease its exertion, or be withdrawn, com-
pression‘ cannot &nd projection does vot take place.?
In short, the analogy between the two cases is so
apparent, and the similarity so striking, that we cannot

* A cemmon syringe will serve {0 exemplify all this equally well,

t When an artery bas been wounded, if fainting take place, the
~ projeetion of blood will cease, in consequence of the uncompressed
state of the blood which necesgarily follows the suspension of arterial
action, ‘ @
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for a moment hesitate to recognize the operation of
the same causes, in the production of effects. idendi-
fied in principle and in no way dissimilar, save in the
mecha ical power they depend on, whieh is obviously

unimportant. S Y™

The arterial blood, therefere, of warm animals is
evidently subjected, at all times of animation, to com-
pression; but as the extent, to which it is earried,
cannot in every instance, orat all times be the same,
being subject necessarily tosuch variation as may
occasionally aifect the causes proximate or remote
on which it depends, it natorally follews. that the
temperature of the body, it it.depend (as we alledge
it dees) ou compression of the blood, must be subject
also to vary with the degrees of compression arising
from the more or lvss strennous exertion of the causes
by which it is produced ; whicli we shall now demoa-
strate to be the case invariably %.

To the npataral or healthy condition of the body,
wherein the nerves, that.is to say, the immediate cause
of arterial action.t and remote canse of Animal Heat,

* 1tisevident that the fiorid colonr and high tempera{ure of in-
flamed parts. depend on the degree ‘of compression affecting the blood,
and poton the afllux or presence of a greater quantity of blood sim-
Ply : beeause in phlegmonous inflamnuation. attended with a vigoroug
or healii'’y action. the eolour and femperature of the hlood are
alway s high. but in erysipelas-end other inflammations, where the .
vascular action is weak, the temperatnre is low. the colour dark ;
and siill lower and darker in ecchymoses, &e, &e.' where the blood is
entirely uneompressed. Nor are these differences attributable to the -
blood bring cut of circulation. and not having its florid colour renew-
ed 10 1he Jungs, since the most florid blood. containedin the vessels of "
a pblegooon. is eaually outof the circulation, and therefore equally
unaffected by the puimonary funetion, and different in no respect,
from e dark blod belonging to low inflammations and extravass=
tions excep' in the degree of compression affecting it.

t 1: 1. evident that thie nerves are tlie immediate. cause of the:.
actinof the 1 ear, from tle languor of it. which succeeds tyicg the
eighith pair of nerves, or its quicker motian by irritating them
(Haller) In the same manner, they may be shewn to be the
immeciate cause of arteriul action alse. o "
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are free fiom any prefernatural excitement, the pulse,
orsiroke of the arteries is performed with a certain de*
gree of streng th and length of interval, which experi-
ence sh ws to be a true indication of the presence of
that state ; from such an exertion of vascular abtion,
1119 biood suffersa certain degree of compression which

e find attended by the diffusion of that quantity of
c.xl oric through the frame. which gives rise io the na- .
tural temperature of body called Animal Heat, a
temperature which is never exceeded while that spe-
cies of vaseular action continues. * This, being . the
natmal state of action, is of course, unattended by
any sensation of pain. But when the nerves are
aroused from that calm and natural state, by any’
suflicient stimulus, the increase of nervous influence’
{always marked by sensations more or less trouble:
some, or painful, according to the nature or intensity,
of the stimulus applied to them) producesa propore
tianate increase or acceleration of the pulse, attended
by an-elevation of bndily temperature, not only com-
mensurate with the strength and rapidity of arterial
action, but corresponding with it also'in extent and

duration %

If the nervous excitement be general, the increase
of vascenlar action is found also to be general, the
cousequences of it, general inflammation or {fever
If on the other hand, the nervous excitement be
limited to any particular part, the vascular action of
that part only will be increased, and (the morbid tem-

perature arising from it being equally limited) local

* Richerand, in his Elements of Physiology, eays, It is, doubiless
to the great ac’twity of the assimila'ing powers in infancy, that a
more elevated ten:perature ishabitual. For this, however, we wonld y
account differently. and say, according to the principles of thistheory,
thatsuch a temperature is the.natural consequence of the greater
rapidity of srterial aclion in the infantile than the adalt state. :
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inflammation only will be produced.®

This compressing power of the arferies, being ex-
erted through every portion of that system contain-
ing red blood, (as testified by the pulse)points out
the extent of the seat of Animal Heat; and shows
that it is not, as Bichat gratuitously states, peeuliar or
confined to the capillary system, but diffused through-
out the entire. :

Ftmust, however, be adnitted, that, notwithstanding
its being so perfectly demonstrable, not orly from

® The sense of pain and subsequent inerease of vascular action,
produced by the application of blisters, acrid snbstances or me-
chanical irritation, to any part of the body, strongly corrvborate this
explanation of the proximaie aud remote causes of local mnflammas«
tion, of which, the attendant phenomena appear to take place in the
following order. 1st A sense of pain. 2nd An inereas=d action of
the local vessels. 3rd An elevation of local temperatnie. 4th Tu-
mefaction. 5th Effusion, attended with an increase of local swel-
ling. The two first bavirg been already spoken of as remote ind
proximate causees, it remains only that we sbould say someihing eon-
cerning the two last. First then, with ~espect to tvmefaction, we
conceive the following to be a fair and satisfactory mode of aceonn-
ting for it—The caloric generated by the increased strength and
rapidity of arterial action is immediaiely absorbed by all the flnids
and selids composing the part; by this. their volume (like that of
overy othersubstance in pature) is augmented—next efusion takes
place, from the colunrless part of the blood having been foreed, by
the increased action of the red bleoded arteries, throngh the minute
cylinders, ina quantity more copious than the absorbents are capable
of removing. T'his, of course, adds to the local tumefaction by its
presence ; but it adds doubly, in conseqnence of having its volnme
al:o iucreased by the absorption of a portion of the excess of calorie
generated by the morbid aciion of the vessels,

Todemonstrate this to be the #rue explanation of that tumefaction
of the soft parts which takes place in phlegmonous inflammation
(for in other species of topical inflammation, where the vascular
action and temperature are low, the swelling is always inconsiderable)
and ibat it is not dependant on effusion alone ; it will be orly neces-
sary to direct the reader’s attention to the swelling of the hands and
feet, wiiich foliows any unusual or severe degree of exercise, by
which the local arterial a icn and temperature ure much increased,
or, what will pertiaps exe  .iify the prineiple still 'etier, the cold
and hot stages of a paroxysm of intermittent fever ; in the first of
Which, tlie bulk of all the sofi parts 1 remarkably diminished, but
in the latter, in which. the action of the arteries is violent, a tume-
faction of these parts, equally rewmarkable, is produced, and remorved, -
with a subsidence of the arterial action and morbid temperature
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the extent of arterial pu]satwn, but the phenomens |
ot Animal Heat and general Inflammation. unattend.
ed by topical infammation marked as such, that the
power of generating Animal Heat is not restricts.
ed to apny particular portion of the arterial circulatjon ;
it was not withovt some appearance of reason, that
many were deceived into a belief, similar to that
which Bichat entertained.’ For, seeing that the phe-
nomena of locai inflammation, in which the vessels of
the capiilary system are eminently engaged, assume
a character so much more strongly marked than
those of general inflammation, in which the larger
arteries are prineipally concerned, and finding that
general inflammation frequently followed an inordi-
nate aclion excited in the capillary system. it is not
to be wondered at, that men, who were totally igno-
rant of the causes of Apnimal Heat and Inflammation,
and, of course, incapable of reasoniug systematically
on the sub_]ect should have been led to form errone-
ous opinions from circumstances appa;ent.‘y 80 strong
and consequential. But to the Physiologist who
traces the proximate and remote causes of Animal
Heat to the same source that we bhave, the causes of
the superior temperature, arising frem the actien of
the vessels composing the capillary sysiem, regd;ly
unveil themselves.

When he comesto examine these vessels, anatomi-
eally, he finds that although they possess less of the
elastic property than the larger arteries, their struc-
ture is stronger in proportion as their capacities be-
come less; and consequently, that their puwers of
compressing the blood, which is more firmly opposed
. to arterial action in the small than largersized + essels,
must be, in more than the same proportion, greater—, -
far, as to the proximate cause, the resnit of hjs _

M
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examination proves satisfactory. With respeet {o ity
rémete cause, the same line of examivation shows
them &ls6 10 be furpished with a much greater pro<
potliont of derves than the large arteries, and hence
he gleans such further iuformation as enables him to
cotmpleat his egplauation of the superior energy of
illose vessels when engaged in the infiammatory ac-
tioh, as well us their more vivid susceptibility of that
pction from slight cuuses. Extending his research,
he sees that the cylindricul ramifications, in proportion
to their diameters, either admit or resist the entrance
of the red blood, and that as they become stiil more
minute, the cireulation of the red blood is checked,
and finally put a stop to compleatly. # He fiuds that
these vessels (colourfess in cotisequence of their mi-
huteness) effectually resist, durlug the moderate oi
hedlthy action of the vessels with which they are
colbnecied, the entrance cf red blood ; but that wheu
vute the larger vessels of the part are préternaturally
extited; the strength of the circulation is such, that
‘the natural resistance, opposed by those vessels to the
tnfrance of red bload, in ¢onseqrience of their mis
hule capacilies, is i»verﬂome, they are suddéniy inject‘
ed and distended with florid bloud, which being pre«
veuted from ecirculating farther by the progressive
minuieness of the ulterior cylinders, or from retur-
ing into the larger ones, by the vis a tergo, is detained
in inthinate contact with thelr parities, ebmmutjicating
to their berves an unusval and powerful stimulus,
Which guiekly involves them in the inflammatory mis-

chief, thus, at once, eggravaling and extendiug the
prifhary affection,

* 1 speaking of ilie miotion of the blosd in the smaller arteries,

1. Hunter says; * being there viewed wilh mieroscopes, the red '
globules aré seen toving with diffévent velotilies in different parts,
end takiig retrog-ade or lateral motiohs; acderding as mechanical
bbstruclious, or those arising from vontractious in the vessels, may

E?ppgudsa retard or chauge theis mption, Hunter oa ths Bleod,
sto: P 49,
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That such are the true consequences, resulting
from the minute branches of the arterial system being
foreibly oceupied by red blood, we infer, not from
the bighly stimulating properties of florid blood
merely, but because all the symptoms of inflammation
viz. An acute sense of pain, throbbing, burning
heat, eic. invariably arise with its introduction, conti-
une with its deteuntion, and sobside with its removal
from these vessels, which, in their natural state, that
is while the red blood is excluded from them, have no
palsation, and are no more capable of generating
Animel Heat or Inflammation, than the vessels of
fusects whose bleod is colourless,* '

Taking this view of the matter, the Physiologist is,
atonce, enabled to comprehend the reason, why the
arterial system eunsists of a series of decreasing cy-
linders, iustead of being exactly conical. In thecy-
findrical construction of the yessels, the commence- '
ment of each arterial branch or eylinder is of the
same diameter as its termination ; therefore, whatever
part of the blood enters easily, will pass onward
to the entrance of the next cylinder ‘withoug
vbstruction. By this contrivance, nothing short
of a morbid increase of action will force the red
blood into the minute cylinders where their progress
would be either impeded or arrested. But if their
structure had been strictly conoidal, the eatrance or

* We estimate the value of any remedial application in inflam-
mation, Ophthalmia for instance, by its effects, 1n restoring the mi-
nute vessels to their naturally colourless appearance, and unloading
them of the red blood, which while present, keeps up a seuge of pan
and conscquent inflammation, wuich experience tells us. is not to
be subduned while the red globules remain ; we find aiso that the di-
lation which these vessels have suffered by the red globules baving
been forced into them, favors the recurrence of inflaimmation, or, in
other words, their re-admission into these vessels, this we endeavour
to guard agaimst by astringent applications, which have the effect of
contracting these vessels to their natural capacities, in consequence
of which tbey are again enabled to resist the entrauce of the red
bloed, and so regcned from a permanent state of inflammation,
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commencement of each ramification being (according
to the nature of a cone) more capacious than the
rewalnd.r of the branch, wonld evidently have given
admission to globules, which would necessarily have
become wedged in some part of it,even from anim-
pulse or impetus of the bloud, not exceeding that
communicated {o it by the healthy or ordinary acticn
of the heart and arteries. -

If such then had been the strucfure of {he arteries,
in place of that which the protecting hand of an
unerrihg and bountiful Creator has been pleased to
bestow, it is evident, from our experience of the con-
sequences uniformly resulting from the presence and
deteution of red blood in the minute branches of the
arterial system, that instead of our passing through
life, without perhaps a single visitation of disease,
an ‘hourly, nay a permanent state of inflammation
would have been maintained ip every part of the frame
where the vessels became 100 minute to suffer the red
blood to pass through them ; and consequently, the

most vigorous constitution’ must have fallen the ear.

liest vieiim to a Spoutaneous and irremediable species
of combusfion. '

endeavoured to demonstrate i a clear and con vineing
. manner, that.the result of arterial action, such as takes
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«important exception to that general ryle, by means of
which we shall be enabled to shiew, that from whatso.
ever cause or causes, compression of theblood is either '
diminished or suspended, {rom that moment the eveo.
lution of Animal Heat will be diminished, or will cease
to take place, and consequently, thata eompressed
state of the blopd must be the actual and immediate

source from whence Animal Heat flows.

VWhen engaged in the eonsideration of the circum-
stances on which compression of the arterial bloed
depends, we saw, as a preliminary step to the blood’s
being compressed by arterial contraction, that a resist.
ing and propelling power were essentiallynecessary to
fix and steady the blood. 1f such powers had not ex-
isted, the contractile force of the arteries musi
¢bviously have failed of any compressing eﬂ'ect on
ithe blood ; for no principle in nature can be more
evident and undeniable, than that a fluid body, if j;
be totally unconfined, will yieldto any force applied
to it and of course completely eseape being compres-
sed, let the magnitude of the compressing power be
what it may: or, if it be contined, in proportion as it
is more or less go, in the same proportion must it re-
sist any force, and be compressed or nncompressed.

On this simple and obvious prineiple then, it is plain
that if the quantity of blood, contained in the arterial
system or the vascular system in general, (which
amounts to the same thing siance, venesection and
and arteriotomy equally take from the general mass
of blood ‘in the circulation) be so diminished that
it shall not sufficiently distend the artery, (a circum-
stance whieh we can easily ascertain by the pulse) it
will be less confined and consequently will in propor:

o
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portion escape being compressed % The fact may be
thus proved —take a portion of an artery, orany
other tuhe with yielding parietes, six or eight fnches
in length, distend it with any fluid, securing if, at
either end of the tube, by ligature. Pressure made
on any portion of the tube will now show that the
floid is capable of giving a resistance to ityso effec-
tual, that: if the force applied be suificient, it must bLe
compressed ; ivasmuch as it can neither give way of
elude the compressing power to which it is subjected.
Let one third of the fluid escape, and it will be di-
rectly found that it does not present the same general
resistance that it did, when the quantity was undimi-
nished ; but if, instead of one, two thirds be removed,
partial “pressure, either lateral or circular, will no
longer be resisted ; the fluid will yield wherever force
is applied to it, and cannet . be compressed, unless the
quantity be again augmented, or that which remains
be coliected in a portion of the tube which it is yet
tapable of distending.

This, I believe, will serve to convey a s-uﬂic‘iently'
clear idea of the necessity for quantity as well as
préssure, in order to a fluid’s being compressed. We

shall therefore, relinquishing theory, proceed to de-
moiistrate that the degree of compression which the
bloud undergoes in the arteries, depends on the quan-
tity of bldod in the system, not less than on arterial
action itgelf, and ihat the temperatare of the body
declines in proportion as compression is diminished
by lessening 1le quantity of blood, notwithstanding
the Indisputable fact, that arierial aciion may be, at
thesame time, accelerated instead of retarded,

Qi e Capability of & fhuid to distettd any vessel oy evidently bs
‘Minisbed in two ways, either by increasing the capacity of the

Veusel rexaining the sats, g dy the eapacity of the
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When an artery has received a punctured wound,
the strength of the blood’s projection is such, at first,
that itis scarcely possible to restrain it : but if either
the guvautity of blood in the vessels be lessened,
or arterial action (the effects of which we have
already shewn to be compression on the blood) be
redueed, the strength’of the bleod’s projection will be
a'ike dimivished in either case. [, for instance, the
quantity of blood be considerably lessened by the
uninterupted progress of hemorrhage, the projection
of the bloed, which strietly marks the degree of
compression to which it is subjected, will either be-
come so feeble, as to be readily countroled by the
same meaus which were ineffectaal, while the qoantity
of blood, and, of course, compression on it were
grealer, or it will cease spontaneously ; as it dves, on
the ctber Land, in consequence of asuspension of \
arterial action from fainting, daring which the blood
ubviously remains uncompressed.%

® Hewson, in the course of his experiments, astertained, that in
blreding an Animal to death, the firstcup of blood which is drawny
is later in coagulating than the seconud; the second iban the third,
and 50 on, unless convulsions. supervene ; when, the bloud will be
later in coagnlating than that which was drawn previous to*this oc-
currencet and if fainting should take piace (the effects of which are,
a suspension of arterial action and a decieusion of animal heat) the
blood will coagnlate asitjflows. Now,in cases of hemorrhage, the
equilibiium between arterial action and the resistance to it, necessary
to constitute comp.ession on the blood, fuils as the blood flows 5 and
as the blood flows, the tendency to ceagulation, which marks the foss
of caloric suffered by the blood {since il canuot possibly coagulate or
become solid, until it has parted with its catoric of fluidity) inerecases
in a ratio nearly uniform, and uninfluenced by the accelerated pulse
accompanying it, unless such an inordivate action in the arferies,
proceeding from econvuision, take place, as can leave little doubt that
the eompression on the biood bas experienced a temporary increase 5
during whieh, the disposition of the blood to coagulate is lessened, in
cousequence of a momentary rise iu its temperature,

Now, as the quantity of calorie, generated in the frame, depends
'on the degree of compression the blood- has undergone in the arteries,
blood drawu, svhen inflammatory fever is present, must contain more

“free caloric itham that which is taken from a personin health. Conse=
qneﬁtz;;as it contains more calorie it will- be longer in parting with
it or becoming solid. Which perfectly accounts for the slow coagu=

“lation of inflammatory blood, and at the same iime explains the
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In cases of this nature, the pulse and temperaturs
of the body are mnot the least remarkable phetnomena
which presert; for we find, that, as hemorrhage pro_
ceeds to excess, the pulse becoines more rapid ; while, -
contrary to the general rule, the bodily temperature
uniformly declines as the quanfity of blood, and, by
cousequence, the degree of compression it undergoes,
is diminished.* '

To place thisin a more familiar point of view, we
shall suppose a case of synochi or pure inflammatory
fever; in which the puise amounts to perhaps 120
strokes in the minute, and the temperatvre of tha §
body is g0 high as to preclude sleep or rest, When
we examine the pulse, we find, in additicn to our 0b-
servation as to the mumber of pulsations, that itis
full, hard and unyielding to pressure—'1 his being as.
certained—we immediately determine on removiug a
quantity of blood, by which, provided the quantity ;
removed be sufficient to render the pulse softer and E
more yielding to pressure, we know, from experience
in similar cases, that a reduction of nervous excite-
ment, vascular aetion and bodily temperature wil] be
directly effected.t If on the contrary, the quantity

Frididhy K R

reason why, in loecal inflammations, blood drawn from the system
will not, in general, exhibit the characteristic coagnlation of inflam.
matory blood ; sipee the blood, so drawn, may not have beer sub-
Jeeted to any increased compression,

'

® Much has been said concerning the vitality of thie blood ; pay
its sentient powers have Leen spoken of, but, | believe, it will be a1
found to reselve itself irto this, Blood rendered florid, by the coms
pressing power of the arteries or by the acquisition of caloric from
$Xposure tooxygen, possesses a vitalizing or stimulati

which it loses in Proporiion as it parts with ifs free i
sumes the veuous oharacter, a

" ;F_ =T rvﬁl’-'.- CRATa %va_:ﬁ;-f""i\'“"-‘m“ aty y .

_ the recent application of some stimulus,
such as ardent spirits, fermented liquors, smal} doses of opium, &e,"

#c. &c. nor, from much bodily covering or a medium of too bigh &
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be not sufficient to reduce the pulse in fulness and
hardnpess, neither arterial action, bodily temperature
or nervous excitement will be perceptibly diminished,
Buot shounld the quantity of blood removed, bear a
cousiderable proportion to the entire mass in the eirs
culation, the pulse will no longer exhibit thoge cha-
rarters of distension and resistance: the fever will
either be removed, or its type, of necessity, altered ;
and synochd, that is genuine inflammatory fever, can-
not possibly be re-excited by any means whatever ;¥
because, the degree of resistance, which the blood
must be capable of giving to arterial action for the
purpose of being compressed, cannet now be afford-
ed, by reason of its deficiency in quantity.t

femperature (all of which have the effect of exciting the nervous
gystem or remote cause of Animal Heat) in such a case, ne matter
what the state of the pulse may seem to be, or whether we apply ta
it for information or not, we may set it down as a general rule, that
ihe lancet may be employed not only with safety but advantage ;
because we know that such a degree of heat, as we have just de:cri-
bed. could not be gemerated unless the action of the heart and arteriey
was increased, and unless there existed in the vessels a guantity of
blood, sufficient to afford a full and effectnal resistance to the coms-
pressing power of the arteries,

* Infever, no very high degree of temperature ever attends the
soft pulse, nor would any judicious practitioner think of renderingit
softer by bleeding. Well aware of the precarious and protracted
state of debility that succeeds exiensive losses of blood, he declines
removing more from the system than may be directly indicated by
the peculiar symptoms of the case, or the fuiness, bardness apd cele-
rity of tbhe pulse,

+ Incold climates, the absence of perspiratidn increases the quan-
tity of blood in the ciroulation, and copsequenily reuders the degree
of ils compression greater; which is obviously necessary in order
that an excess of caloric might'be geneiated to meet the loss sustain-
ed in the rapid abstraction of it by the surrounding medium—In
warm climaites, on the eontrary, the quantity of blood is constanily
diministed by perspiratioy. in order 1o obviaie the pernicious conses
quences, which would arise from a high degree of compression on the
blood in a mediam wheie (he temperature istoohigh to permit an
excess of caloric to pass off. 1In such situnations the external heaf
alone would quickly terminate life, were it not for the cooling ef.
feets resulting frorp evaporation thus produced, ;

0
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After ao lmmoderale bleediog of this deserintion:
sheuld fever still continue in consequence of the pres
senceof oiberstimuli,it witlle ofalow nervous speeies,,
characterized by a yieldirg. apnd indistinei pulse;sar
passing, perhaps by countless strokes, tlie pulse of
inflammatoury fever, and yet attended with a tempera-
ture of body, not only inferior to that of iuflammas
tory fever, but considerab!y under the temperatu-re,
which accompanies the slow and placid vaseular ac-
tion of health, exerted on a sufficient quantity ef
blood to 1esist it steadily and effectively.*

In the venous parts of the cireulation, the absence
of those circuomstances, whose joint presence we
have shewn to be essential to the compression of ar-
terial blood, at onee declares. their imability (0 coms
press the blood, and consequently the impus-ibility of
their contributing, in any measure, te the maintenance
of Animal Heat, In thearterial part of tlie circula®
tion, the degree of resistance, (supposing the average
nuantity of blood pre'~ent) which the blood gives to
vascular action, depends un the impetus with which
it is wiged from the trunks towards the branches.
But in the veius, the blood fiows from the brauches
inio the trunks, from which, it is obvious, let the rapis
dity of its motion be what it may, that it caunot meet -
with any resistance, exeept what may arise from exe-
traneous or casual circumstanees, and consequently,
if the veins were even possessed of a pulsating ur cone
tractile pawer, like the arteries, the blood circulating
through them would nevertheless escape compression.

® In hemorrhagic cases. or tases of vascular exhanstion, nnattends
ed by any organi¢ disease, the transfusion®f bloed. performedso as
Yo prévent the acoess of airddring the operation, seems to offer fair
fnd rationial gronhds to rest ottr hopes of success on. The exhausted
Vessels, being replenished with blood, the necessary resistapce would
he Azain dppozed 1o arterial action 3 contpression of the blood would

be again efected, and, of conrse tLe natural rature of the bod
Pegiored, e dal's & y We a_ur tempera ody

i
i
1
}
1
:



Ya order to satisfy ourselves as to this, we have but
o recolleet the necessity for ereating an artificial re-
sistanee (by baudage) to the return of the blood,
when we wish to make it project from a vein, inithe
operation vi phlebotemy. When e msy alsosatisfy
wurselves, that the forece, with which the blaod is
prujecied, depends on the same causes. artificially ex-
erted, by which it is. naturally, projected {rom a
punctured artery, by ohserving the increased projec-
tion, which is nroduced, when we force the blood
with our hand along the vein towards the orifice ; and
the diminished projection which takes place. when
we cease to force the blood towards the resisting pow-
er or bandage—and finally, the complete ces:ation of
the blood’s projection, when the artificial resistance is
removed and the blood suffered to resume its wonted
course. ' &

On the same principles of vascular consiruction it
is, tnat the ungompressed state of blood, in those ani-
mels whose circulations are venous, and whose tem-
perature of hody, in consequence of it, is so much
inferior to ‘Lat of animals possessing a geueral arte-
¥ial cirenlaiion.is to be explained. Some circumstan-
ves however are to be met with in tiese circulations,
which, aithos gh incapable of produeing effects dif-
ferent from those which attend the venous psrt of hot
blooded circulations, yet being deviations. such as, in
some respects, create a resemblance between them
and the arterial circnlation, we think it but right, that
we should notjce them, in order to remove every
doubt which might remain on the mind, with respect

to a matter of so much moment tow ardi the establish-
ment of this theory.

n the circulation of a cold blooded fish,* whichis

® The Whale is an iustance of & warm bl A Gk s o
resembles that of man. ooded fish, its clreulatm,.r :
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one of the best examples we could add.ice of ared,
yet cold Pblooded circulation, we find that the biood
proeeeds from a single heart to the branche or gills,
through the pulmonary artery. (the enly artery to be
found in that circulation) at the extremities of which,

it is received by correspond-ing veins, which enlarge °

as they proceed to form a trunk to supply the body—
Here the circulation strictly resembles the venous
part of warm circulations, und, consequently, the
blood dees mot suffer compression.  But as this vein
or aorta, as it is termed, advanees towards the oppo-
site extremity, it becomes aborescent, like the arterial

circulation. This, however, is but_one, out of the

three eircumstances which we have shewn to be ne-
cessary to the compression of the bloed ; of the other
two, that is the visa tergo and arterial contraction,

the one exists, in a very inferior degree, the uther not
at all, :

Having now demonstrated how absolutely the qHuan-
tity of heat generated in the frame depends on the
immediate operation of the proximate cause, the prin-
cipal difficulty may be considered as overcome : for
in order to establish the dependaace of Animal Heat

and, consequently, Inflammation on the remote cause,

through the agency of the proximate, nothing more is
requisite thantoshow, thatwhen the nerves cease to ex-
ert their influence over any member or partofthebody,
the vessels of that part, of necessity, become so inert,
that a suspension of Animal Heat will there take place,
ascertainly as we have found it to do in those cases,

where their actien had been rendered ineffective by

other means too direct to allow

their immediate agen-
ey to be called in question #

* Mr. Abernathy in hig detail of the kel q
concussion, which he divides j progressive symptoms of

_ \ into three stages, says, * as long as the
stuper remains (that isas long as the rcmoté cgus; continnes inert)

)
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~'Thus, for instance, when a limb becomes paralytig,
or is rendered so, by the application of a ligature ta.
fts' principal nerve, or nerves; or their usual infla-
ence is arrested by the pressure of a Inxated bone,
violence from without, or any other canse whateyer,
the enerzy of arterial action subsides, in the general
abolition of muscular power which marks this disease,
and with it]the natural warmth of the part disappears,
never to retarn, unless the vigour of the ecirculation
be restored, in consequenee of a recovery of the
aervous sensibility, on the influence of which, the

action of the arteries, in common swith that of every

other part of the frame, is directly dependant.

the inflammation of ihe brain seems tobe moderate, but asthe for-
mer abates the latter seldom fails to inerease.”” On this principle
only, ean we account for the beneficial effects resulting from the re-
moval of all nervous stimuli, in cases woere a high degree of inflam-
mation is present—In Ophthalmia, the absence of light is essentially
necessary to the abatement of inflammaticn, In inflamnration of
the brain, the ahsence of light, noise, etc. are not less necessary to
assist our other means of relief: nor are we unacquainted with the
advauntage derived, in most diseases. from inspiring hopes of a speedy
recovery. aud preventing any depressing passion {rom taking posses-
sion of the mind or imagiunation, which we are aware, from experience,
may even generate diseases of the most distressing and intractable
paiure.

* In paralysi, sensus pleramque superest, aliquando deletur. sepe

' obtunditur. Raro quodtamen pessimum est, motus, sensus, pulsus,
calor artnum, qui solvuntur, simul pereant ; scilicet ipse artera pa-

ralytica fiunt.. Gregory’s Conspectus Medicine Theoretice, p. 121,

This deseriptions which must be allowed to be a fair and correet
representation of the usunal effects of paralysis, il considered with &
reference to. the proximate and remote causes of Animal Heal,
adopted iu this theory, so pointedly applies to the canses of the
failure of Animal Heat in Mr. Brodie’s experiments, already spoken
of, as, in’our conception, to’ remove entirely that difficulty with res-
peet'to them. The animals on which he performed artificial respira-
tion werewpithed (that is, the spinal marrow was divided in the neck)
and'the Bead removed. Now althongh, after such a death, the irrita-
bility of the heart will remain for some time. from its possessing that

- property in a greater and more permanent degree than any otber part
of the body, and consequeuntly, the ecirculation may, through ity
_means, be carried on for a cectain time, it is evident that the arteries,
like every other parl of the body, losing their irritability sooner thay

li
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Itis not necessary, we presuuie, to occupy furthey
{ime or space in demounstrating the dependance of
ihe proximate on the remote cause. ‘The connexion
between them, like those dormant sympathies, that
are known te exist befween different portions of the
animal frame, and yet, are scarcely felt until nervous
sensibility becomes augmented by disease, is exhibited
by the effects of para]yéis, in colours so strong, and
charaéters so legible, as to preclude the possibility of
its being overlooked or disavowed. @

Thue far then, with respect to the general circula-
tion, this theory appears to develop itself uninterupted
Ly the ocurrénce of any fact or argument capable of
lessening iis real claims to our assent.* We saw, on
the general principle, that compression of the blood

"hie heatt, the energy of their aetion, depending on that property;
‘nust fail sconer (which in faet we find {o have been the case in thess
‘“xperiments 3 for Mr. Brodie stales, that at the end of an hour the
pulse was impereceptible, although the heart continued to act; which,
again, we know to be the case with dying persons, in whom the pulse
tnd heat first fail at the exiremities aud last of all at the heart)
therefore, as the disengagement of Animal Heat deperds ona vigo-
rous arterial action, it must, in such experiments, soon fail to he
disengaged 3 because the cireulation of the blood, nisintained by ar-
tificial respiration, is im a short time, dependaut on the heart alone,
sitee the arteries soon become passive after tLe destruction of the
rerves, on which their aclion immediately depends.

Such a circulation therefore, must evidently be not only incapabié
of maintaining Animal Heet, but will have the direct effect, should
the Jungs be more [ully inflaied than they are in ordinary respiration.
of hastening its departure from the body, by exposing each portion
of the blogd suecessively to the cooling effects of atmospheric air.

- Alj.l_mugh we freely admit our inability to remove or lighten,
except by conjecture, some of those difficulties which obscure the
first or gencral source of Auimal temperature ; such an admission is
1ot 1o be considered as ah admission of the: imperfectidn of this theory
on that accoulit. Those difficulties ref-r strictly to the doctrine of
respi a!_ron, and tlerefone‘canhot poesibly extend to or be counfounded
Wwiththe couses of Animal Heat and Inflammations which are (as
Alreidy si{c\\l 1) },c‘:rfectf Yy distinet from the function of resjnration,
md totally unarded by ity except in a snbsidiary capacity. that is,
¥4 4 huérns T revestivg the globules of ths blood with a quantity of
“eloric equal to 1hat expended 4n eath .¢ircmit which they maka

totigh the podan
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would be a cause adequate to the extrication of heat
flom it—We saw it demonirated, on irrisistable
grounds, that compression of the blood takes place
in a powerful degree, during the healthy vascular
actlon, and that when that action becomes morbidly
increased, the degree of compression affecting the
blood is such as to give rise to that elevation of bodily
temperature, characteristecally designated by the
term inflammation. While, on the other hand, we
found that when the compression sustained by the
blood was diminished, in consequence of an abate-
ment of arterial action, a corresponding fall of tem-
perature was the result; and ﬁn’&Hy, when natural
construction, that is, a venous circulation, excluded
the operation of that principle, or thatit was render-
ed ineffectivé, in consequence of a deficiency of the
bloed itself, or a suspension of mnervous influence,
Animal Heat was no longer generated or maintained—
But, when we come to consider the circulation of the
inngs, where we find an artery, unaffected by mecha-
nical interposilion, or any disease of the proximate
or remoté cause, uniformly circulating and containing
dark blood, we pause at once on the appearance of a
phenomenon which seems, at the first blush, subver-
sive of that part of our doctrine which teaches, that
the florid ‘colour is a necessary and direct result of
arterial action. Butif we take a more deliberate view
of this part of the circulation, bearing in mind its
connexion with the general venous system, as well as
the precise object of its fanctions (according to
“which the powers of the circulation are ever adapted
and proportioned) resting our inferences, at the same
time, on  that most satisfactory species of evidence,
in matters of this nature, the anatomicul structure of
the parts themselves, we shall soon be convinced, that
that which appeared, at the first glance, to carry with
it a direct eontradiction, is, in reality, a corroboeratien
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of ourexplanalion of the causes vn which the gaid”
colour of arterial blood depends, as well as a medinm

through which we shall be enabled to detect andxe-
move similar difficulties, arising from the ececasional
appearance of am arterial circulation in the inferior
classes of animals, the colour and temperature of
whose blood, scarcely permits them to be.distinguish,
ed from the strictly cold blvvded animal, whose geue-
ral circulation is venous.

. The blood in its transit through the lungs, having
acquired the glowing brightness imparted by calorie,
is immediately subjected to the powerful action of the
left ventricle, by which it is impelled through the ge-
neral arterial system, where asimilar action is main-
tained. But having passed the capillaries, and enter-
ed the veins, where compression ceases to affect the
blood, and, consequently, the tendency of ecaloric to
become latent, in the globules, ceases to he resisted,
itshortly begins to lose its florid colour, and assume 3
deepened hue indicative of a diminished temperature,
In this state of inferiority to arterial blood, with res-
pect to colour and temperature, it 2gain arrives at the
heart But here we will find, on comparing ike
structure of the right ventricle and its appended ves-
sels, to which the blood is now delivered, with that of
the left ventricle and its vessels, as great an in feriority
in point'of muscular strength, as venous blood bears

to the general arterial blood, in colour aud tempera-
ture,

To accomplish this part of the circulation, no
greater powers were requisite to the ventricle and its

vessels, than would be sofficient (o impel the blood ~

through the pulmonary ecapillavies—Such powers
they possess—Greater would unly have augmented
the chances of inflammation and hemorrhage from
slight causes, and therefore have been wisely withbeld.
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Now as the compression of the blood must be, in all
cases, celeris parihus, proportioned to the pewers of
the vessels acting on it; the compression, affecting the
blood contained in the right ventricle and its vessels,
cannoet be equal to that which affects the blood while
circulating in the more powerful vessels belonging
to the general circulation ; nor can it be of that vigo-
rous and energetic description that would be requisite
to re-produce the florid colour, by forcing out caloric
which had become latent in-the globules of the bleod,*
in consequence of its uncompressed state, during its
passage through the general venous circulation ; it
therefore, still bears the charaeteristic appearance of
uncompressed or venous blood.

Since then, amidst the vessels composing the vigo-
rous circulation of Man, we discover some that are
naturally incompetent to ‘exert any effective com-
pression on the bleod, while any and all of them are
liable, from a failure of nervous sensibility, such as
constitutes paralysis, to be so far divested of the power
of compressing the blood, as to be incapable of sup-
porting the natural heat of the body: and since, in
the advanced stages of existence, when every vestige
of physical power, by which the former animal could
be recognized, glides away in quick succession, the
action of the vessels becomes so feeble and tardy, that
the temperature of body, keeping pace with it, is al-
most levelled and assimilated with that of the cold

* If the globnles of the blood did not contain a considerable share
of latent ealoric, they could rot continue giving it eut so lomg, and in
such quantities as we find disengaged by the action of the vessels in
phlegmonons - inflammation, where the blood, remaining unchanged,

ceases to visit the lungs, and consequently, ceases to receive those re-
gular supplies of calorie, which it did previous to ita incarceration in
the local vessels,

1
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blooded animal ;% it i1s easy to conceive, that cold
blooded animals may be found, furnished with a eir-
culation, apparently arterial, but, in reality, no more
capaljle of effecting that degree of compression on
the blood which is reguisite for .the evolution of
Animal Heat, than the inert system of vessels, belong-
ing to the strictly cold blooded circulation. :

1t follows therefore, that the circumstance of alow 4
temperature of body, in conjunction with an arterial '
eirculation, conveying dark or even florid blood,t

weunld not, of itself, be sufficient to constitute a solid
or real objection to this theory. :To establish such,
(that is with respect to the leading principles, on
which it is founded, for it were vain to expect, thata
new and uncanvassed doetrine, like the present, would
be found perfect or free from ebjection, in all its mi-
nor bearings) it would be necessary to exhibit a cold
blooded animal, possessing an arterial system, replete ,_
with red blood ecirculating in a direction from the
trunks towards the branehes, and, of course, not only
similar in strocture, buf, necessarily, endowed also,

* Under such a reverse of the animal economy, pathological expe=
rience tells us, that general inflammation or pure inflammatory fever
is not to be found't and where local inflammation makes iis appear-
anee, its dark colour, low tempsrature and inconsiderable tumefacs

tion, at ouce betray the nature of the vascular action with which it
is connected.
v

o TS .

t Animal Heat. depends, not on the présence of a quantity of ca-
loric, merely sufficient to maiutain the florid colour of the blood,
but, on an éxcéss of calorie, generated by the vigorous action of the
Vessels composing the general arferial system, over and above the
quantity which would be sufficiect to support the - florid colour, as
testified bv the fact, that arterial blood retains its florid colour, note
withstanding the vast expenditire and loss of calorie, whieh it is .
constantly undérgoing in the diffusion uf a quantity so gréat as is res
quisite 10 support the bigh temperature of Animal Heat t roughout
thé frame, and as confirmed. by the éxpsriments of Mr. Brodie, (al- %
ready quoted) in Whith the hlood contained in the femoral artery was %
reen to' be florid, although the vascular action was, at the s;ame time y
luguflicient to preserve the natural temperature of the animal, ‘
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with powers of action equal to those vested in the ar-
teries belonging to the general cireulation in warm
blooded animals.

Such instances however, are not to be found om
record-—Nor is it possible that such a temperature and
vascular system could coexist or be associated in one
and the same individual; since, as the phenomena of
both morbid and natural animal heat clearly evince,
the quantity of heat generated iu the frame is as un-
erring and conclusive a test of arterial strength or
debility (assuming the requisite structure ; course and
and quantity of blood to be present) as even the pro-
jection of blood itself, which, as a criterion, cannot
possibly lead fo a false or deceptive estimate.

FINTS.
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