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A la SOCIETE de MEDICINE de PARIS, & la SoCIE-
TE MEDICALE d' EMULATION, ¢t au LYCEE des
ARTS de PARIS.

JE ne voudrois pas en quelque manier livrer a I'ou-

bli et a Vinutilite entier ce petit ecrit que j’avois
mis en Latin afin qu’il me fervit de Diflertatien inau-
gurale, mais que je ne fis pas imprimer a Leyde, faut
de temps ; ainfi, je vous le prefente, dans une langue
moderne, qui n’eft pas inconnue a plufieurs de vous.
Il me fournira en meme tems le moyens de vous
tran{mettre quelques obfervations qui ent raport au
{entiment plutot qu’a la phyfiologie.

Qu’il eft agreable! qu'il eft confolant! de voir
¢ que la veritable fcience ne connoit point d’en-
 nemis.” —— Ma reception comme membre de
vos Societes dans un temps ou le Gouvernment du
piis on vous tenez vos affembleés, et cclui du piis
qui m’a vu naitre cherchoient a fe detruire mutuelle-
ment, en eft une preuve trop grande et trop gene-
1cufe, pour la pafler fous filence.

Helas qu'il eft trifte de voir les difputes politiques
renvoyeés a un tribunal que la philofophie difavoue,
et que le droit ne fe decide que par la force ! Quand
ceflera ’t on enfin de repandre le fang humain, et de
terminer leur differents autrement que la bete feroce !

Je vous prefente ce coup d’eflai avec cet efpoir qu'il
renferme quelques idées neuves ; il fe peut pourtant
que cet efpoir n’eft fonde que fur mon ignorance
des ouvrages qui ont traite de ce fujet.

Quoiqu’il en foit de fon merite j’efpere que vous
voudrez le recevoir au moins comme un foible te-
moignage de ma reconnoifance.

W,
A Rotterdam, 14 T hermidory an 4.




To THE

ROYAL MEDICAL :SOCIETY

OF EDINBURGH,

‘ R 7 ERE I to omit here the acknowledgment of

your favour in voting the reading of this pa-
per in your meeting, and appointing an extraordinary
meeting for its further difcuflion, the omiflion might
give an appearance of apathy on my part, which does
not belong to me. I felt extremely fenfible of your
generous kindnefs to me at the time ; and, if the re-
membrance of it be like to carry to my heart a foft,
infinuating, flattering, gratification, I know, at the
fame time, that there are better feelings to be excit-
ed by it than thofe narrow ones founded only on felf-
love. - If I look at jnur conduct aright, I may tafte
the pleafures and derive the profit which arife from
the contemplation of the alts of liberal minds.

The firft ideas, on the fubje&t of this paper, arofe,
during a converfation in Holland on commercial af-
fairs, in which, not feeling interefted, 1 was led into a
train of thinking on the motion of the heart and ar-
teries, then moderately quickened by temperate
draughts of wine.

It was written under circumftances which forbade
my informing myfelf of moft of what had been alrea-
dy written on the fubject; and I was fo ignorant, as to
imagine that the idea which cccurred to me on the
moft obvious ufe of alternating cavitics at the heart
was quite new,









I. ON THE MOTIONS OF THE HEART
UNDISTURBED.

IN what way can we account for the tranquillity of the
thorax, while the heart is in health and undifturbed, al-
though the motions of this organ are vigorous and un-
ceasing within it ? _

1. a. While every mulcle, which is exercifed only in obedi-
ence to the will, prefently flags and tires, how wonderful, how
aftonithing, are the eriergies of the heart, which, whether we
fleep or are awake, and even when by apoplexy the animal
powers are [ulpended, unremittingly labours, or rather aéts,
and never becomes fenfible of fatigue through all the chan-
ges of lite !

b. For, however harrafling may be the anxiety produced
by its obftructions, or morbid aétions, it perhaps is not, it-
felf, the feat of the fenfation, at leaft the mufcular part of it,
which is not furnifhed with diltinét nerve, but only with me-
dullary pulp, a diffufion, however fubtile, of nervous fub-
{tance being perhaps always neceffary to irritability through-
out the whole of organifed creation.—But I am wandering from
the queftion.

How comes if, that while fuch vigorous altion is carried
on by this ever moving mufcle, a correfponding appear-
am:ep of motion or agitation is not produced on the tho-
rax !

2. a@. At the moment of my writing this, I touch faintlya
branch of the temporal attery, and feel diftinétly what is go-
1ng on: I throw one leg over the knee of the other as I fit,
and diftinéltly [ee the effe@s of the aftion of the heart and
arteries, in the vibrations of my pendent foot over the floor ;

6. While I find it impoflible whether fitting, ftanding up,

ot lying dowa ; wherever I apply my hand, and with what-

- ever degree of preflure, to feel the leaft fenlation of the mo-
E'ﬁnn of the heart,

‘A. e
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3. a. a. Till running feveral times up and down ftairs, the
pulle rifes to 148 ftrokes in a minute, and I diftinétly feel, and
imagine [ alfo fee on the thorax, the effet of the tumult
raifed within,

. a. Exclufively of that of the anhelation under which I labour from
the experiment.

a. b. The velocity of the pulfe, it may well be conceived, was but ef
momentary duration ; while the exercife which produced it was fuffici-
ently violent to give me a head-ach during the whole day.

5. b. The caufe of the anhelation is not the bufinefs of this paper ; yet
it may be briefly obferved, that the neceflity of quickened refpiration
may appear obvious, from the confideration, that whatever changes the
bleod have to undergo from the infpired air, if by any means it be made
to pafs quicker through the Jungs, the air muft be afforded proportionally
quicker, the blood being in the f{ame ftate as when it’s motions were
flower ;

b.c. And as on fuch occafions the motiens of the heart and arteries
muft become quicker or ftrenger, hereby producing diftenfion of veflels
and increafed action in different parts, or acceleration of the natural func-
tiens, :

b. d. Caunfing fenfible heat, and expanfion of the circulating fluid at
the fame time, : p

b. e. It ferms not difficult to conceive, that this muft need the reno-
vating effects from refpiration proportionally {ooner, as the adtions in the
general (yftem have been accelerated.

Neceffity for an even number of alternating ca-
vities.

It hath been an axiom with Phyficians, that nature ab-
hors a2 vacuum.

That law in creation which gave rife to the axiom
might as well be defined, A difpofition in matter to unite
itfelf clofely, leaving the immenfity of furrounding fpace
to become void, the vacuum being only guarded againft
by motion being inftituted, as far as we can obferve,
throughout the whole univerfe.

4. That law renders an alternation of motion in cavities
neceffary at the heart, which is the organ that gives the im-
petus which principally effects the circulation of the blood.

4 a. The motions of the ventricles of the heart
being {ynchrenous, if this vital organ (I mean here
the heart as compofed of two ventricles) were
without appended contraéting cavities, on the ven- |

tricles contracting and thus {fuddenly diminil’hing}



: g 3.9

its volume, the parts {urrounding it would have as
fuddenly to clofe over it, to prevent a vacuum,

and then to retire in yielding to its enlargement.

Each ventricle of the heart having at its entrance an auricle, which
with the adjoining finus forms one continued cavity---this whole auricu-
lar appendage of the ventricle or finuous termination of the veins has be=n
termed the atrium, It has allo been diftinguifhied by the genmeral term
finus, which latter name is here adopted.

&. The linufes enlarging during the {yflole of the
ventricles, and contracting during their diaftole,
the hurtful agitation is prevented which would
have arifen from a heart conftruc¢ted with ventricles
only : |

Moreover, the heart being furrounded by the lungs, whofe
{fubftance, or rather ftruéture, is the moft yielding of any folid
in the budy, cannot, when its adtions become inordinate, _pro-

duce fo hurtful an agitation in the region which it occupies as

it would have done had it been placed in any other part of
th'ﬂ bﬂd *

5. . ﬁmphlhm and fithes, different from mammalia and birds, are faid
to have only one ventricle and one auricle for the circulation of their
comptratively celd blood ;

b. But the heart of fome of the amphibia {eems to be {o conftruéted as
te act as a fingle heart, when the animal is under water, though in the
air it may be capab.e of effecting the leng circulation.

“ In a water tortoile, (fays Chefelden in his Anatomy of the human bo-
“ dody, book iv. near the end of chap. iii.) which I had an opportunity
* of examining with that moft dexterous and indefatigable anatomift Dr
“ Douglafs, I found the two ventricles of the heart but half divided by a
* feptum, and in the beginuing of the pulmonary artery, feveral ftrong
* mufcular rings, a little diitant from each other, each of which, by
* contracting, would be capable of refilting a part of that blood, which
“ otherwife would have been thrown inte the lungs, when they were un-
“ der water; and this blood fo ebftruéted muft neceffarily be thrown

* ““into the aorta, the two ventricles being in 2 manner one common ca-
“vity; and when they are out of the water, this communication of

. ventricles will (uffer but little confufion of the blood which flows into

- ** the ventricles, becaule each ventricle receiving and difcharging the
“ fame quantity ol blood, at the fame time. they will balance each other,
* and thereby fuch a mixture will be very much prevented.”

¢. Infe&ts and worms, which have not blood, but only
a ferous fluid circulating through their bodies, having on-
ly one ventricle, and no auricle or finus, may feem to
contradict the notion of the neceflity of alternating cavi-

. ties at the heart. |
. But it is eafy to conceive that this enlargement of feri-
E‘fcmus canal, by an undulatmg fucceflion of enlargement
s

and contraftion, or by its periftaltic motion, may be come
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petent to effect the languid circulation neceflary to their
dull life : in which cafe, as we do not fee one diftinét con=
tradtile fack a&ting fimultanecufly throughout its whole
length ; fo, neither does it appear neceflary, that there
fhould be a fecond contradling cavity to confiitute even-
nefs of number between vein and artery, as in warm blood-
ed animals, where the circulation is rapid, and the con-
traCtions of cavity ftrong and diftindt.

6. . Would the agitation, which the ventricles may
tend to produce, be ftill more effectually prevented, if
there were another pair of contractile facks between the
veins and the ventricles ! Perfeétly the reverfe, I believe.
A fecond pair would produce the agitation which one
pair (the finufes) prevents, and would require a third
pair to reftore the equilibrium or tranquillity,

b. Thus then it appears to me, that the whole
number of contracting facks of the heart (ven-
tricles and their appended cavities included here in
the term heart) between vein and artery, as be-
tween the cave and pulmonary artery, and as be-
tween pulmonary veins and aorta ;

¢. Or, at leaft, between cave and aorta, muft
be even, in order that the motions may be per-

formed without too much agitation,

d. Tt 15 almoft unneceflary to obferve, that the cayities here mentioned,
fuppofitious or real, are confidered as each tran{mitting the whole stream
of blood. Analogous cavities on the venous trunks would require to be
as numerous as the trunks. Thups, on the four pulmonary venocus trunks,
four finufes, one on each, would only be equivalent te the finus at the left
ventricle, the one capacious cavity at their termication. As fuch equiva-
lent cavities canoot be termed one cavity, they may be called, collec-
tively, one fet of cavities. ‘Their motious are all iynchronous, and are ali
combined to produce one effedt.

=. a. If on the one hand the large veins near the heart
poflefs mufcular powers (as their ftructure feems to indi-
cate) and perform a sort of contraltions (as the more than
natural venous pulfe, obfervable in the upper cava, if at a-
ny time the blood be impeded in its paflage into the lungs,
feems to prove) while the finufes are dilating, and thus
feem to difprove the neceflity of an even number of con-
tradting facks between vein and artery,—on the other, the
contraciions of the large arteries, alternating with such

l
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snous contrations, may be confidered as {upplying the

place of the third pair already mentioned. (6. a.)
4. Thus then while there i1s an even number of
diltinct contractile sacks (finus and ventricle) be-
tween the largest veinsand arteries, thefe themselves
near the heart participating of the nature, or exer-
cifing in a certain degree, the functions of the con-
tractile facks may be confidered as keeping up
the necessary evenness in number of alternately con-
tracting cavities, or sets of cavities,(6 ¢.d.) betwecn
the more multlphed and extended branches of the
venous and arterial {ystems: (10, b. ¢. d.) and

8. a. While by yielding to dilation, and having confe-
quently fucceeding contractions, they diffufe thmugh—
cut the fyftem, the effelts of the grand impetus at
the heart, (the arteries progreflively and with confiderable
force, the veins retrogreflively, with {fmall and {carcely {en-
fible effect, and only to a {mall diftance. (7

5. Do not the famt contraltions of lurgf‘ H:ms, with the
nearly {ynchronous ones of the ventricles, while all is tran-
quil, make a whole effelt of contraction nearly equal to
that of the finufes (which is much feebler than that of the
ventricles) together with that of the large arteries (which
muft be much ftronger than what takes place on the ve-
nous fide of the finufes) and thus more effectually prevent

agitation. (10. 4. ¢. d.)

.\ EffeCt of alternating cavities on arteries and veins.

. 9. a. Waartever advantage is produced by the
mechani{im of alternating cavities, about the regi-
. on of the heart, must also be felt more or less, near-

ly throughout the whole {yftem ; for, the inftant
. when the large arteries {fwell is alfo the time when
~ the finufes by enlarging begin to diminifh the vo-
" Jume of the large venous trunks, (7. 4.) and thus
E ,;nake room for the {fwell of the a‘rtcrles (10. c.

b The arteries alfo in their {well as propelled
e
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to the remote branches, feem by lateral preflure,

on their accompanying veins, even in parts remote
from the heart, to forward or accelerate their con-

tained fluid, in its progrefs to this organ.

¢. I am {enfible that the flow of the arterial wave is
exatly in a contrary diretion to the venous current ; but
the wisa tergo, and oppofing valves, forbidding a rttmgradc
courfe of this, it muft be forwarded to the heart where a-
lone the veins are difcharged, Befides, when lateral pref-
{ure is made by the pulfation of an artery on its accompa-
nying veins, its contration immediately following its un-
dulatory {well, gives {pace for the venous current.

. If there were not an alternation in the motions of the ca-
vities at the heart in effe@ing the circulation of the blood ;
if the number of the cavities were not even, the agitation moft
ftrongly marked on the thorax, would be felt and even feen
throughout the whole body. (4. 5. 6. 7. 8.)

{4 5. 6.) The chetft, ﬁh:ch now {wells and contraéls in
a manner evident to the view during the moft ealy relpiration,
would then,inftead of exhibiting thole free and gentle motions,
which diftil comfort to the {ympathetic obferver, fo filently
indeed that he fcarcely marks it, but which he finds to have
been prefent, when unealy fenfations are awaked in him; as
by the prefence of a perfon labouring under difficult refpira-
tion, or when contemplating on a dead body, and forgetting
for a moment that it is inanimate, he is aftonifhed that it does
not refpire, and feels a tranfient and evanefcent horror, as if his

own lungs were about to {top—the cheft would be fhaken in all’

its movements, the breaft would quiver under infpiration, and
the breath only efcape in jerks.

f- (4- §5.6.7.8.) Every fyftole of the heart would pro-
duce a turgidity in evety member, and every diaflole a dimi-
nuticn of volume. The exiftence of delicately fenfible ergans
as of the eye and ear, is incompatible with fuch a firuture;
a firmer compages of veflels than that of the human body could

uot long fuftain it.
4, In confidering the compound motions of the heart and iis appenda-

-

ges, is there not a fitnels in affociating the alternations of {ack with fack |
and of tube with tube, rather than thefe of fack with tube or of tube with |

fack ? for although the more {udden dilatation of arterial trunks may feem,
better than that of the finufes, to correflpond with the fyftole of the ven
tricles in point of time, the cale muft be otherwile in point of fpace: for
the immediate effets of the motions of the finuses and ventricles mult be
local, while thofe of the arteries miift be comparatively extended and dif=
f ﬂ.ftd, promoting in their great trunks the alternations of the correfponding
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venous trunks, and aiding, as already obferved, the venous currents
throughout their whole lengths,

Advantage of the prefence of finuses.

10: a. BuT if the motions of the ventricles had been al-
ternate inftead of fynchronous, might not finufes have been
difpenfed with, and would not the ftrutture have been
more fimple, 2 quality of all the moft excellent (in every
organization where nothing is {fuperfluous)—in every ma-
chine ¢

b. As the contrations and dilatations of the finufes are
not quite equal to thofe of the ventricles (thefe being fur-
nifhed with valves, which in preventing the retrogreffion
of the blood, during the contration of the ventricles,
may be faid to prevent alfo its ingrefs from the finuses at the
fame time ; while the finufes, even during contraétion, as

"~ well as at the time of dilatation, remain open at their

mouths for the admiffion of blood from the veins) fo an
advantage arifes from the real firucture of the heart which
it could not have poflefled {rom the more fimple forma-
tion now propofed.

¢. The larger arteries fwell while the ventricles con-
traét, fooner than the large veins contract, notwithftand-
ing the continual opennefs of the finufes, and more fully
alfo becaufe of this difpofition in the finufes.

d. It is therefore convenient that the finufes do not be-
come fo much augmented in bulk as the ventricles are di-

. minifhed by their contraltions, in order that the equilibri-

um may be kept up between the fimultaneous dilatations
and contractions of different cavities. (8. 4.)

e. It may be obferved that the correfponding contrac-
tions and dilatations of the different cavities are not per-
fetly fynchronous or of the fame duration 3 for the contrac-
tions of the ventricles and dilatations of the large arteries
arc earlier and quicker alfo (13 a) than the correfponding
dilatations of the finufes and contraltions of the large

veins :

- J- But, from the circumitance of the ventricles and large
arteries alternating in their motions, as do the large veins
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b. This could not long have continued {0--=
The laft pertion of vein near the heart muft have
dilated, and acquired the contratile power, and
perﬁ}rmﬂd the fun&ions of the finufes, receiving
while they difcharge. (IG. ) ..

¢. By this difpofition in the finufes the neceflity of

larger cavities is {uperceded ;

d. And by this alfa the thock from the impetus of the
heart feems to be guarded againft in the venous fyftem,
which otherwife might have pulfated firongly, even to
fome of the {fmaller branches, though in a retrograde di-
re&iun. |

3.a, The {peedy contrattion too of the ventricles (the {yftole
empluylng about cne-third of the time of the pulfe of the
whole heart, which might feem to agree with the obferva-
tion, that the interval of the contraion of mufcular fibres,
after a relaxation, and before a new one takes place, is great-
er in flrong than in weak {ubjeéts ; but, that the contraétion
15 performed with greater velocity ; for the ventricles are
certainly flronger fubjeés than the finufes ; but then the ve-
nous trunks a&t {ynchronoufly with the ventricles ; while the
arteries {ynchronife with the finufes.)

"The {peedy contraction of the ventricles feems to contri=
bute to prevent retrograde pulfation in the veins, by caufing
a fhorter interruption of the current of the venous ftream.

b. More particularly, if bload paffes during diaftole into
the pulmonary artery, (23. ¢.)

c. While on the left fide (2r. 2.) of the heart, where
this does not happen, the largenefs of the finus, and the
influx of the blood into it in four ftreams, feem adapted
to prevent, at the fame time, the realtion of the blood,

_ from firong contradtions of the left ventricle.

v d. The pulmonary veins are of lefs capacity than thefe of the greater
- fystem,

With this view, perhaps, that the blood may not tarry, whether oxy-
genated, ealorified, or both, to get carbonated and hydrogenated in any
degree, before its entering the left ventricle to be distiibuted through the
Hudg

And alfo that the lungs may not be charged with a weight, which
:mght impede the vital fupctions.

Li.' :



Defence of remote parts, and of the fubflance of
the beart.

13. a. THE ftrong contraltions of the ventricles drives
blood into the arterial {yftem. By expanfion of the ar-
teries, as well as by the progreflive enlargement of their
capacities collectively taken, the force of the impetus is di-
minifhed in remote parts, and the exhalants and fecret-
ing veflels perform their funétions uninterruptedly.

b. Do the arteries take twice the time of the ventricles
to perform their fyftole, and is the current hereby render-
ed continual in remote parts, as in the exhalants and fe-
creting veflels, and without fenfible pulfation as in the

veins.
Ce Synchrunnus with the contraltion of the arteries is

that of the cardiac finufes, which, while they are continu-
ally open on the venous fide, whereby regurgitation into
the veins is fometimes produced, (or at leaft accumulation

happens in them,)

The coronary vein opening into the right finus,
15 furnifbed at its mouth with a valve, with this
defign, perhaps, that it may not in any cafe receive
greater diftenfion, than what can be produced by
the interruption of its own ftream, diftenfion which
might be hurtful to the motions of the heart.

Neceflity for venous finufes in the bead.

14. a. ArL the provifion, of finufes and dila-

table veins at the heart, does not appear to be {uf-

ficient to guard fo delicate a part as the bram
from the effect of reaction, by interruption of the
venous current at the heart. |

b. For this reafon it {feems to be, that venous fi- |
nuies are formed in the head to fuch an extent as
to contain, it is fuppofed, one tenth of the whole
mafs of blood in the body. Into thefe the veins,

li
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arifing from the brain, pour their contents, in ra-
ther a retrograde direction : and this may prove an-
other guard againft the effets of reaction, from in-
terruption of the venous current at the right fide

of the heart.

15. The neceflity for thefe finufes may appear, when
we confider that the preflure on the brain is continually
changing.

A. a. The contents of the cranium fwell gent-
ly under ordinary expiration, and are du:mmfhed
under in{piration.

b. This may be a convenient mode of keeping
up the inteftine motion, neceffary to living parts,
which could not {o well have been effected here,
by ftrong circulation, asin muicular parts of the
body.

¢. But under long and deep expiration, a turgidity thro’
compreflion of the brain, as well as an anxiety in the tho-
rax, takes place, which is only to be relieved by long and
deep infpiration.

d. Are not the compreflion and anxiety on {uch occa-
{ions produced by accumulation in the venous finufes, thro’
obftruction of the paflage of the blood in the pulmonary
artery, r:trﬂgrading to the: head,

e. (While the motions of the heart may in faét be im-
peded) by fuch confirition of the air cellsin the lungs ?

/- And is not the relief afforded on fuch occafions ow-
~ing as much to the fimple mechanical enlargement of vef-
fels and parts, by diftenfion of the refpiratory organs, thro’
infpiration, as to the neceflary fupply of frefh air ?
g. While the diforder, created by too long a retention of
infpired air {eems entirely owing to the want of the ne-
ceflary chemical change of the blood in the lungs.

k. Hereby the vital powers of the heart flag ; and while
its left ventricle, in particular, not receiving, from the now
undecarbonated ftream of blood, its wonted ftimulus, fails
to propel it with its ufual force.

7. The blood in the remote and minute arteries, and in
th: ftill more remote part of the vital ftream throughout
E venous {yftem, having already received the impulfe of
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previous effetive fyftoles and confequently continuing its
courfe to the heart, an accumulation may at length take
place retrograding from the right fide of the heart (per-
haps from the mouth of the left ventricle, as the right ven-
tricle does not require decarbonated blood to ftimulate it
to the neceflary contraltion) by which the venous finufes,
at firft diminifhed by ftrong inspiration, may become
{wollen.

k. And thus, at laft, compreflion of the brain, with
blacknefs of the face, tinnmitus aurinm, &c. not to be re-
lieved but by complete expiration of the now lethal air in
the lungs, and fucceeding refpirations of frefh air.

B. a. The contents of the cranium alfo fwell,
and the pulfe quickens, under watching and ex-
ercife, till at length the refection of fleep is folicit-

ed.

b. If there be congeftion of blood on the right fide
of the heart, the neceflity of deep in{piraticn is yiclded to,
and marked, by a figh or a yawn.

¢. The orgams of the fenfes and mulcles of voluntary
motion relax. 3

d. There is no longer that compreflion on the fangui-
ferous fyftem of veflels on the trunk and in the limbs;

e. The blecd confequently retires from the head,

J- And the brain lofes the comprefiion neceffary to a
ftate of wakefulnefs. J

g. The organs of the vital and natural funtions parti-
cipate in the relaxation and perform their adtions with
diminifhed force,

b. 'Till the organs of the animal powers having acquir-
ed new tone or excitability, thofe of the vital and natural
powers {ympathife with them,

i. A larger quantity of blood is determined to the head,

£. And the whole man awakes into renewed life and a-' |
mation. |

16. Different caufes of motion.

A. a. To the ventricles belongs the duty of propelling
the blood to the different parts of the body, and in a certain
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degree back again ; for other parts befides the ventricles, and
other powersbefidesthe contralile ones may contributethereto,
F

- Vutal powers.

b. Ir the contraltile powers as the moft eminent tefls of
life, or rather, if the irrability of phyfiologifts as diitia-
guifhed from contrallility (can a-diftiné line be drawn be-
tween thefe two different affettions of vital power or effells
of life ?) may be here peculiarly difiinguiflied by the name of
vital, it may be faid that chemical and mechanical caufes con-
tribute with the vital powers to effeét the circulation of the
bloaod, as well as the changes it has to undergo in its courfe.

e. 'Thefe vital, or for diftin¢tion, the mufcular, pow-
ers, eminently prevail through the whole arterial {yftem.
The large arteries are dilated and receive an accumulation
of blood ; upon which they contrat when the {yftole of
the ventricles is completed. Their valves at the heart
prevent the retrogreffion of the blood. It is driven along
by mufcular contratiom of the arteries; the dilatation and
{fucceeding contraction being propelded throughout the ar-
terial fyftems, after every fyftole of the heart.

d. Hence the pulfations in the parts of the body, re-
mote from the heart, are later than in the artenal trunks.
‘To produce fynchronous pulfations (or rather jatations,
for there would be no fenfible pulfe) would require arte-
ries incapable of diftenfion and a contained fluid perfeltly
non-elaftic.

e. The mufcular powers of the wveins appear to be but
{mall, and mufcular fibres feem only difcoverable, in their ex-
tremities more particularly in the great trunks at the heart.
‘What there may be of mufcular fibre in the minute branches,
or rather roots,Jof the veins, as they arife from'the arteries, may
be confidered, asa continuation of the arterial mufcular coat,
which ceales where the progreflive pulfatory arterial im-
pulfe no longer has place.

Venous current aided by lateral mufcular prefure.

B. a. Besipes the lateral preflure on veins from arterial
. pulfation, there is a more forcible mechanical preflure on
Er-“ ome of them, produced by the altion of f{urrounding
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mufcles. Thefe veins have not enly the force of the ef-
tablithed current of the blood, but valves alfo to oppole

its retrogreffion.

b. If the force of the preflure be equally employed in
impeding the coming, as in forwarding the going, blood at
the place of prefiure, the accelerating effeét goes on pro-
greflively to and through the heart, (¢.) while the interrup-
tion though continued at the place of preflure, is only par-
tially felt in the current, which now flows more fully
through the cutaneous veins, preventing retrogreflion like
unto, even more effetually than, the finufes at the head
and heart, :

d. The cutaneous veins anaftomofing, or having fre-
quent communication, with the internal ones, whereby
they alfo become diftended, when the blood is expanded
fimply by heat.

Filtration, lymphaticks, capillary attraction.

C. Besiors the fangujferous veins and fecreting vellels, the
ferous ones alfo arife from the arteries,

a. Their diameters, it is faid, are too fmall to admit the cru-
or: they receive only the thin part of the blood, which is
diffuled throughout the whole body, and moiftens all internal
furfaces.

b. What remains of this (changed in its nature, according-
Iy as it has been diftributed to different parts of the body)
is taken up by the lymphaticks.

e. It is fuppofed that capillary attraltion contributes to
this abforption :

d. That it is by the contraétile power (as diftiné&t from ir-
ritability) of the lymphaticks as well as ot eellular membrane,
which is like a {pungy relervoir every where diffufed,that itis
principally forwarded towards the thoracic dut, where, to.
gether with whatever multifarious fluid is received from the
{furrounding atmofphere, &ec. by the cutancous abferbents, it
mingles with the chyle, itfelf compofed of the nutritive part
of the aliment, of faliva, of gaftric, pancreatic, enteric and bi-
lious fluids, &¢. :

e. It feems difficult to conceive how this can be effeéted
without diftinct irritability, or diftinét alternation of contrac-
tion and dilatation, in the ablorbing veflels, unlefs the force of
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the vis a tergo be fuppofed to be continued from the arteries
into the lymphaticks, which muft appear impoffible when we
confider, that the roots of the abforbents terminate generally
in cellular membrane :

J And this cannet happen to the chyle, which is continual-
ly flowing from the alimentary canal, nor to the fluids ab-
forbed at the external furface of the body ; at leaft at the ex-
tremities of thefe veflels where the abforption firflt begins.

D. a. Te capillary attraltion, has been referred the en-
trance of the blood into minute fanguiferous veflels.

b. But what ean capillary attra&ion alone effet, in one
cafe or the other, when the veflels are continually growing

wider (fingly) from the extremities of their roots ?

Again, if the filling of the exhalants were a mere affair of filtration, what
prevents the red globules, if round and ofa gelatinous {ubftance, from ftop-
ping up the orifices of thefe veilels? or are they only gelatinous when extra-
vafatedand dead? and do they then only become {pherical in yielding to the
common law of aggregative attraction which determines all bodies not un-
der the influence of chryftallifation or vitality into {pherical figures ? If fo
then may we fuppofe, that their containing veficles endued with life give
them a determinate form (as has been imagined fextuple, annular or len-
ticular, &c.) not correfponding with that of the mouths of the ferous vei-
fels, whereby the ferum may enter while the cruroric particles are, if I
may fo exprefs it, jJammed in the round orifices—-and, while all the other
organifed parts of the body are, through their mutual connexions with,
and mutual a&ions upon each other, {every where giving and receiving,
or tranfmitting fluids ) tending every where towards fpherical, cylindric,
and conic forms, through dilatation from their contained fluids, thefe dif-
tinétly organifed boedies, for fuch we muft account every vefieular fub-
ftance, thefe infulated living forms, removed from all fuch influence, and
fwimming ip a yielding fluid, may bear their native figure (o long as they
continue infulated ; and may change it only perhaps when taking to
themf{elves the candidates for life and organifation, the beginning fibres
of the blood, the cecagulable lymph, they, thus aflociated, attach
themfelves to comnected parts; or when attaching themfelves, with-
out fuch aflociation, they themfelves are united to connected parts,
their places being fupplied perhaps by the fibrous part putting
on the cruoric form and nature; or when diffolved, they, by a fur-
ther elaboration, whether in the pervous {yftem, or in whatever other
way, conftantly repair the continually confwming fubstance of all con-
nected parts.

But 1if their {pherical figure exift, only, in living or recently drawn
blood, and if this figure be changed in permeating vellels of very fmall
diameter ; then may it yet more earneftly be alked, what prevents their
ftopping up the ferous veffels?

E. a. Isit becaule the decarbonated blocd cannot obtain charcoal in
thefe veflels ?

b. And is the cruor particularly, oo this arcount; drawn forwards by
chemical attraction, along the venous lyftem ? If this be the cale,

¢. Then, exclufively of the impetus given at the heart (which, not-

withftanding the difference there may be between dead and living vel-
. fels, we muft beleve to be the grand proximate caufe of the circulation,
when we ¢ ini $ 1o
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forbents, not by any mechanifm, may be referabie to certain
appetencies and revulfions in the parts immediately concerned,
which may, for any thing we know, have been originally felt
in the embryo, when it, as it were, vegetated in the womb,
(its roots being without its body,) with a fenfibility perhaps
as obtule as that poffefled by vegetable creatures; and, through
the exercife of enlarged capacities of fenfibility and intellecs
tuality after birth, the perception of thefe moft minute fen-
fations may have Leen lofl ; as we are not now otherwife fen-
fible of them than in their generdl effect; or rather, we are
only cenfcious of their general effeét, while they themfelves,
the caufles of this effect, are undete&table.

d. It has been thougkt, that fimilar appetencies in veins and
revulfions in the heart and arteries may alfo produce, with the
other different changes of the blood, its fimple circulatory mo-

tion through the veins, heart, and arteries.

e, But if we may thus carry into the organs of the vital and natoral
funétions, the idea of will, however latent, muit we not allo fuppﬂﬂ':‘!,
that, like other parts evidently {ubjeét to the will, they muft experi-
;:lm:e the changes, not only of action and reft, but alfo of watchfulnefs and

eep ?

Adopting fuch idea then, all the moving fibres throughout the fyftem,
where vital and ratural functions are going on, are, in their relaxations, fall<
ing afleep, and letting others fali afleep; in their diftenfions they aie
roufed by their neighbouring fibres already awake and at work ; and in
their contrations, they are themfelves at work and waking other fibres,
by throwing upon them the burden of driving fluid zlong, till they take
another nap. '

In this way the fibres of the ventricles may, as working harder, take
longer naps than thofe of the cardiac finufes, or the arteries; and'if the
venous trunks, without working fo hard, feem to take naps as long as the
ventricles, not only may it be apologifed for them, that the poor things are
weak, and not fo well able to hold out ; but, it may alfo be added, that
they do not fleep {o found. For, no fooner have they done their little
work, performed their faint contractions, during the diaftole of the ﬁl'll-l_ftf.
and become compofed to fleep, than bang comes the blood, fent fome time
before, from the arteries, prefently begins to wake them, and rofts not till
they be lufficiently roufed, or ftretched, to renew their contractions.

Thus, as in all juft and well regulated aflociations, the rewards or com-
~ forts afforded to individual parts, are proportioned te their toils for the
good of the whole, and fuited to their capacities for duties and enjoy~
ments.

f. If the idea of alternately fleeping and aéting, ‘do not embrace the
notion of appetency and revulfion, it is only changing the terms a little,
" and, for greater correétnefs, we may then fay, however grofs the language

- may feem, that the veflels and parts of veffels, alternately drink and {pew;
| that in falling afleep they begin to drink, not by diftinét deglutition, but,
- by enlargement of cavity, through a gently relaxing fibre; that the neigh-
bouring parts, already awake, and fpewing into them their drink, cram
* them {o full, that they have, in their turn, to fpew into othet parts, with
fuch force as to produce an irritating diftenfion with nautea, which makes
thefe {pew forwards their contents, in order to flecp and drink again: and

Fat i
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ter than juftly regulated affociations of men, bear comparifon with the ef-
fedting of vital functions. But the difcharge is not a revomition, but a
propulfion. Revulfion, we may fuppofe, does not even take place in the
{yftem, but from morbid influence, or where by feafonable, even retrogra-
ding or repulfing, conftriction, as in well regulated aflcciations of men,
that which would be hurtful is fhut out, or even repelled. In cloyed vo-
luptuaries, revalfion is a healthy effort of the fyftem, to refift the violence
which they offer to it, to throw off the load with which they opprefs 1t.

Origin of the contraclile powers in the arteries and
cardiac finufes.

WHiILE the blood feems to ftimulate the ventricles, not
only chemically, but alfo fometimes mechanically from
diftenfion, to a vital contraction of their fibres, may we not
confider, even without reckoning upon the mechanical
ftimulus, the contraétile power of the arteries as well as of
the finufes, as growing (if we may attempt to find a begin-
ning) out of their connexion with the ventricles.

17. a. To the ventricles belongs the duty of propelling the
blood to the different parts of the body, and in a certain de-
gree back again.

b. It is not a mere circulation of this fluid that is wanted.
It muft undergo changes in its courfe-——it muft lofe parts of it-
{elf—it muft gain acceflions of new matter.

¢. For thefe purpofes, its degrees of velocity muft vary. It
meuft not be hurried aleng all the way by pullations. Where,
and how, is a refling place, or rather a flackening pace, to be
obtained for it ?

d. The ventricles contract with uncontroulable vehemence ;
the arteries receive their contents and are dilated.

e. The dilatation is propelled to the remote and minute
branches with a forceand velocity which diminith as it advan-
ces, becaufe the branches do not diminifh in eapacity, in pro-
portion as they increalé in nmumber, as well as becaufe of
their yielding to diftenfion, from the fyftole of the heart.

S+ If we except the pulmonary vefiels, the venous fyf-
tem is more capacious than the arterial. (12.¢.)

g In it the blood runs without fenfible pulfation.

b. It cannot, however, keep 2 fteady and unremitting |

motion into the ventricles.
i. By the decreafe of capacity in the veins, colleGively,
its rapidity increafes, as it approaches towards the heart ;
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#. And, owing to its interruption at the mouths of the
ventricles, the condu&ing veflels are dilated.

/. They contract, when, by the opening of the valves
of the ventricles, the interruption is taken off.

m. And, to this, may we not afcribe the formation of
the finufes, which would have been equally found at the
commencement of the arterics, if there had not been a free’
pafiage in them, an invitation (through a progreflively re-
laxing {ibre) to the large arteries, to throw their blood u-
pon the finaller branches, thus dividing with them, or dif-
fufing to the remote and minute arteries, the effeét of the
grand impetus of the fyftole of the ventricles ¢

Necefity for the ventricles fynchronifing, from the
Slructure of the beart.

18. a. Ir the heart could have exifted without
finufes, and its ventricles of confequence had been
obliged to alternate in their motions, the contigu-
ous fibres of the two ventricles, which, interiect-
mg each other, contribute mutually to each o-
ther’s aid, in the {yftole of the’ heart, would in
that cafe have oppofed each other’s contrac-
tions, -The firu&ture of this vital organ must have
been changed; or, inftead of one double heart, there

must have been two fingle ones.

b. The large {anguiferous veflels of the pulmonary {yftem
and thofe of the general {ystem might have difturbed each o-
ther's motions; aund if this had happened, the effets muft

have been felt inthe remote branches.
¢. Refpiration might have been disturbed.

Neceflity for [fynchronifing veffels on the birth.

19. Bur, if the ventricles of the heart had alternated in
their motiouas, even furnifhed as they are with auricles and
dilating arteries, what had been the lot of the children of
the firit parents of the human kind ?

a. Nafcentes moriuntur had been literally true, Eachin,
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fant had gafped out its life, on its entrance into the world.

b. All that admirable ceconomy in the ftructure
of the heart which fits the animal, fuccessively, for
its foetal and enlarged ftate of being, conld not
have applied to a heart, whofe ventricles alternat-

ed in their motions.

e Poryifa ﬁmmm ovale had bten open, to have taken
off the {ame quantity of blood, as is diverted in this way
from entering the right ventric!&, the further diverfion
from the yet unfolded lungs, through a canalis arterofus,
to be effected by contration of the right ventricle, could
not have taken place if the ventricles had alternated ; be-
caufe the time of dilatation in the canalts arterigfus would
been the time of contration in the acria,

d. Confequently, the right ventricle failing to bear a
part, in propelling blood to the parent, the faramen muft
have enlarged, the canalis clofed ; the powers and dimen-
fions of the left ventricle muft have increafed, and thofe
of the right ventricle diminifhed.

e. When the creature was born, the left ventricle muft
have thrown the blood with fuch impetuofity through the
greater {yftem, that, arrived at the right ventricle, {triv-
ing with ineffetual powers to unfold the pulmonary {yf-
tem of bloed veflels, it would have overwhelmed it, while
the left ventricle would have been exhaufted, (if the fora«
emen ovale could have clofed);

f. Unlefs indeed, this itfelf had been more fuddenly
and effcctually overwhelmed, by the circulation through
the _p!ﬂffﬂff: and duifus wr:qﬁr,r being ftopped,

. Which is always, perhaps, the proximate
caufe of the immediate death of the feetus, on
the ftoppage of the circulation, through the
umbilical cord, before its breathing --- viz. the
deadly force of the reaction, thrown upon the
heart s |

b. But which in cale of ha y birth, no longer |
deadly, 1s principally emplc}yed by the right ven-
tricle, upon the lungs, to give them their requxred
cnlargement -

7, While, the force of the current in the aoig |
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being thus, for a moment, diminifhed on the one
hand ; and,

k.-On the other, the no longer crumpled-up

animal getting room for the enlargement of all its
vellels and viicera,

1. 'The vital fiream, in greater quantity, makes
its way alfo through the greater {yftem, diftending

its veflels for the reception and tranfmiffion of the
whole vital ftream, and,

m. Leaving thofe veffels that were intended to
be fanguiferous, only during the foetal ftate, to
gradually afflume a ligamentous nature, {uited to
the new mode of being of the animal.

n. After a flight effort to breathe, the homuneule, with
alternating ventricles, would have expired, fuffocated by
the unequal diftribution of its own fluids or from the un-
fit diftribution of power in its vital organs : for

¢ We can hardly {uppofe, if the foramen.ovale had been
kept open, that the feetal life, fometimes atforded to the
infant through the umbilical cord, fora fhort while after
birth, ere it yet breathe, and even after breathing, could
have continued, till it had fo gradually died away, that
by the left ventricle lofing its excefs of power, and by the
right one’s receiving this loft force, the neceffary equilibri-
um, or due diftribution of mufcular energy, had been ef-
fected in this vital organ ;

p. While the veflels of the organs of refpiration were
gradually, inftead of quickly, unfolded, and fitted to per-
form funétions, eflential to the exiftence of the animal,
when feparated from the parent.

The cavity of the thorax is expanded, and the lungs are confequently
inflated with a force and velocity almoft convulfive, by contradtion of the
diaphragm and other mufcles, en the child’s coming into the cold atmol-
phere, as are thole of the adult on bis plunging into cold water. The in-
flation in both cafes is followed by quick expiration, and by [ucceffions of

gradually tranquillifing refpirations, as the parts become inured to, or lefs
fenfible of, the ftimulus of cold.

While the ductus arteriofus continues open af-
ter birth, the power of the right ventricle may be
In part employed together with that of the left
ventricle, in expanding the veflels of the general
. {yftem ; but when thofe of the pulmonary {yfiem
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are fufficiently enlarged, the duétus arteriofus muft
clofe, equally from the vis a tergo of its current
being diverted into the pulmonary {yftem, and
from the veflels of the greater fyftem being filled
by the left ventricle.

Thus while the functions of thefe vital pmjts
are fo materlal]y, fo fuddenly, and fo forcibly
changed, there feems to be an ample provifion
made, to prevent mortal effeéts from too fud-
den violence, in leaving open, at the {fame mo-
ment, the whole range of the two arterial {yftems
(through the medium of a flowly contracting ductus
arteriofus) to the fyftole of the right ventricle,
which might have been too flrong if 1t had been, at
once and totally, thrown upon the lungs.

In proportion as the ductus arterigfus cloles, the
quantity of blood thrown into the left finus is in-
creafed, hence lefs of the blood from the cave is
admitted to pals through the firamen ovale, and
more of it is thrown into the lungs---every drop of
it, {o diverted through the lungs, gives, on its arri-
val in the left fi inus, additional ‘force to the preflure
an the valve of the, Joramen ovale.

The tendency of the blood, from the cave
(cava inferior ?) to pafs through the Joramen ovale
continually diminifhing, by the uniolding of the
lungs, at leaft from the moment of the clofing of
the dultus arteriofus ; and the refiftance made to
its pafling through the foramen ovale continually
increafing trom the yet earlier moment that an in-
creafed quantity of blood arrives in the left finus
from the firft unfolding of the lungs,---the foramen
ovale 1s {oon completely ftopt, and the circulation,
fuited to the being of a breathing animal, is fully
eftablifhed.

But if the ventricles had alternated, the finufes muft al-
fo have alternated ; and the immenfe foramen ovale, hereby
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occafioned, muft always have continued open ; for the right
finus would have always had, on contraction, a yielding
left finus ready to receive blood in the old feetal way ; fo
that, if the left ventricle could have withftood the firft
fhock, from the realtion on the ftoppage of the arterial
currents in the umbilical cord ; and, if the blood from the
cava,by going direétly through the immenfe foramen ovale,
had not overwhelmed the right ventricle, the thort-breath-
ed animal, fo affeted as the offspring of warm-blooded
parents, labouring in vain for a {upply of air, if its life had
been continued, muft have been changed.

In its nature it could bt have ranked among warm-blooded animals.
It might have clafled with the amphibia, and gone down with the tortoife,
into the coral groves of the deep, both being almoft equally fitted to have
the fhort circulation effected ; the quadruped, by the communication be-
tween its ventricles, (5. 4.) the other by that between its cardiac finufes.
There, if it had retained any of its native fuperiority of capacity for doing
mifchief, as well as good, it might have committed depredations in anp-
ther way ; might have contrived other means of enflaving and deftroying
its own {pecies and other creatures ; might ftiil have been a fport/man and
purfued its game in both elements; mighe ftill, as at prefent, and more
extenfively, have drawn fith from their watry beds, and dragged land ani-
mals thither ; it might have (uffocated the tribes of cetaceous fith, in their
ewn element, and contemplated, in the watry deep, their agonies with im-
punity ; but when iz at [uch a death, it could not have celebrated its tri-
umph and barbarous joy, by fhouts and the found of the horn. What a
pity that the ladies who wear pearls, and the merchants who fupply them,
cannot find fome fuch Jufus nature, as a man with alternating finufes at
the heart! Such a fubject fent to the Perfian Gulph, or other pearl fithery,
might reicue divers there, vickims to avarice and vaaoity, (commonly black
flaves,) from having their lives harralsed and worn down, when not more
readily put an end to by f{uffocation, through their unnatural employ !

II. ON 1NOR_DIN&TE MOTIONS OF THE
HEART. '

OW comes it that violent exercile produces a palpita-
. tion in the heart ?
Bl

Caufes of palpitation,

. 20. a. Tur mulcular preflure on the veins quickens the motion of the
wotained Auid, Their valves. which are molt nnmarans smhers thas cam
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mest expofed to mufcular preflure, utterly prevent its retrogreffion, It s
propelled to the heart with augmented force or accelerated velocity.

b. It is difficult to conceive how quickened motion of the
blood can produce palpitation in the heart, if all the motions
of this organ be alike quickened. Maulft there not an irregu-
larity, as well as a rapidity in its motions, have been produced ?

The balance may have been loft, either in point
of time or of force, between the contractions of the

finufes and ventricles.

¢. While the finufes, by their motions alternating with
thofle of the ventricles, prevent the firong contrations and ex-
tenfive dilatations of thefe, from producing 2 hurtful agitation,
they feemto liold an intermediary flat®n between the veins
and the ventricles, not only in refpeét of place, but alfo in
their ule and nature.

d. By their being unfumifhed with valves, they admit the
blood, even during contradtion, to pals threugh them to
the ventricles, and thus prevent, during the contraétion, too
great and too fudden an accumulation in the vein. (10. &.)
(2. 8.4 l1a. 6.

e. They leem, then, peculiarly to afford aid or relief to the
veins, preventing retrograde pulfation.

J+ May it not be from their accommodating themfelves to the
neceflities of the veins, or from their yielding to the increafed
velocity, or accumulation of blood in them, that {o {enfible an
agitation is produced by mulcular exertion, as in the cafe of
running up and down flairs? (3. 4. a.)

Balance loft in point of force.

21, a. From the quickened motion of the blood in the
veins, an inordinate accumulation commences in the venous
trunks at the heart ; the finufes yield ; their contratlions are
not fo complete ; they apprecach more, in their nature, the
paffive condition of the veins, than they did when, undifturb-
ed, their contrallions and dilatations were of fuch an extent,
that they fo balanced with thofe of the ventricles, that the mo-
tions of the heart were not difcernible to the fight, the touch, |
nor to the preflure of the hand on the thorax, (2. 4.) |

4. While the energetic and uncontroulable ventricles (mor# |
efpecially perhaps the left one, if the mouth of the gorsa be
sovered by one of the valves of the ventricle during its dial-
tole !} make full contrattions and dilatations,
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ing general, confufed or indiftin& tumefaction, retrograding
from the mouths of the ventricles into the veins, inftead of
coftraltions of vein, however faint, alternating with thofe
of finus and artery, and fynchronifing with thofe of the ven-
tricles ! hereby the moment when the large arteries fwell
is no longer the time when the large veins may contra&. (g.
a,) Confequently there is not room for the expanfion of the
arteries, or, there is a refiftance to it ; by which, the heart is
thrown forward by the {yftole. _ .

In other words, fack is no longer duly aflociated with fack
in their alternations, nor tube with tube ; but the finufes and
veins being violently dilated and opprefled, and, confequently,
incapable of performing their actions diftinétly, the heart is
continually pufhed forward during the whole pulfe, and par-
ticularly fo when, by the tumid flate of the large veins, the
arteries have not room to become expanded with fufficient ve-
locity for the reception of the blood on the {yftole of the ven-
tricles, and the apex of the heart is confequently driven againit
the ribs. :

£. If there were not, while the finufes fill thus quickly, ac-
cumulation in the large veins, impeding the expanfion of the
large arteries, on the {yftole of the ventricles, this, inflead of
driving the apex of the heart againft the ribs would on the
contrary, draw it from them. (4.)

Defence of pulmonary blesd wveffels from diflenfion.

a. Doks the right ventricle, from its not being clofed at the mouth of
the pulmonary artery, at the time of the diaftole, let the excefs of Lloed

pafs through it, : ]
4. And, thus net {o readily become diftended to excels as the left ven-

tricle ? and is it toexcefs of force in the left that we ought to attribute,
at leaft the commencement of palpitation ? :
¢. This ceconomy (capacity of npcnin% in the mouth of the

pulmonary artery : for, frem the flownels of dilatation of the
ventricles, the fyftole of the pulmonary arterial trunk may
perhaps be completed a moment before that of the ventricles
commences) 1s perhaps eftablifhed fimply to moderate the ar-
terial impulle through the lungs, which have to receive it in |
every ftate of their dilataiton and contraction under refpira- |

tion.
d. While the large finus at the left ventricle, capable of extenfive dile- !

tatien, may hereby more effectually prevent accumulation in the pulme-
nary veims. .
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e, Thus, on one fide the lungs feem to be guarded from excefs of force
in the ventricles, on the other, from excefs of quantity in the veins.

Palpitation from difturbed circulation.

A. a Ir on the right and’weaker fide of the heart, which has only to
forward the blood through the pulmonary {yftem, we have a ventricle
permitiing blood to pafs through it during its diaftole ; (23.)

&. And on the left and ftronger fide, which has to propel it through the
greater (y{tem, a capacious sinus more ftrongly mufcular than that on the
right, and confequently better able to keep up the balance of power, and
of time alfo, (if after all, there be any fitnels in the idea of the balance be-
ing kept up or loft between the alternating cavities of theheart underdiffer-
ent circumftances) againft the energetic left ventricle, then may we expeét
in the healthy heart, thaken only by excefs of exercife, that the right ven-
tricles will contribute as early as I:Eac left to produce the [enfation of pal-

. pitation.

e. Lhe ventricles muft a& fympathetically. In time their
motions muft be {ynchronous; their increale of force propor-
tionate to their ftrength refpe&ively,

B. a. Do not the fame effecls take place, and in the fame way, as by
violent exercife, when the pulfe is quickened to excefs by violent affec-

" tions of the mind, if, as is thought, thefe act upon the arterial fyftem

through the nerves? Or rather by fuch fudden and greater centraction of
arteries, and their conlequently greater and quicker expanfion, the blood
fhould be drawn, or as it were pumped, from the heart, as by mufcular ex-

“ertion it isdriven to it : and in fuch cafe if it were poffible to interrupt

or deftroy the clofe fympathy between the ventricles, (fympathy diffufed
perhaps throughout the two arterial {yftems) we might expeét perhaps
the agitation to begin on the left fide of the heart; as whatever effelt
may by fuch mental affections be fo preduced in the whole greater (yitem,
it muft immediately affect the left ventricle ; while the pulmonary arteries
can only fo affect the right ventricle.

&. However this might be,on the firft commencement of the agitation,the
apex of the heart, muit rather retire from the ribs than ftrike them on the
fy{tole of the heart, affection which becomes reverfed, however, immedi-
ately on the quickened blood getting reund into the venous trunks.

¢. But have we not reafon to think that the commotion produced in
the cir-ulation by mental afficions, is effected through the medium of
the organs of the animal funétiens ? Is there any violent or earnest affec-
tion of the mind which does not fenfibly affect the organs of voluntary
motion ; the 1nvigorating paffions, and even the most debilitating one
(fear)'injits firft effeck, (fright) producing a conftri@ion in their mufcu-
lar fibres fufficient to throw the bleod with foree on the heart) asin the
cale of violent exercifle, and to make, perhaps, if it were poflible, the pal-
pitation begin on the right fide of the heart 2

C. a. Do not the fameeflects take place when the pulfe is quickencd to

_excefs by pain, and by heat, &c_ as when it is hurried by exercife ?

5. And is not the cafe the [ame whenit is quickes=d by ftimulants ta-

ken inwardly, if, as perhaps always is the cafe, the effect be produced (be-
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good of mankind ? A conviction {o ftrong refts upon my
mind that we have no right to leflen their portion, while
living, of the enjoyments of animal life, that I cannot con-
fider hardfhips impofed upon them, in any way, greater
than thofe we are ourfelves willing to undergo, in propor-
tion to our ftrength and powers, lefs alts of injuftice, than
if they had been exercifed upon our own fpecies. We
have no right but that of force.

I believe there are no falts, brought forward in this pa-
per, which may not have been derived from diffedtion of
dead bodies; from obfervations mide by furgeons on their
patients, from feizing the occafions of watching what pai-
fes in dying animals killed by accident or defign in the
moft rapid manner, and from analogical reafoning ; and if
the difcovery of any phyfical truth, however important, can
only be obtained by the infliCtion of an additiornial (invo-
luntarily received) pang upon any fellow partaker of mor-
tality, whether brute or human creature, it is the ardent
deflire of my heart that it may never be fealed upon my
brain, that the world may never know it.,

The reafon offered for thefe remarks will be a fufficient
apology with the candid, for the lifm they contain, and
will make them bear alfo with patience what I am yet go-
ing to obferve farther. )

Deprivation of life.

37- Ir I be queftioned, by what right I make ufe of a-
nimal food ? My an{wer is,—-I do not hereby break the e-
ternal law of juftice which requires us to do as we would
be done by. For were a metemplychofis to exift, and,
could I choofe what fhould be my lot in a future ftate of
exiftence, when my f{pirit fhould animate the bedy of a
brute creature, I thould not have any objection againft fu-
ture men cutting {hort fuch manner of life for any ufe-
ful purpofe: I thould cven bequeath my futare living
body to phyfiologifts, with as little relultance, as 1 fhould
now my prefent one when dead for diflection, provided they
were niot to alarm the fears of the mute animal: Let me
Inew be aflured, in fuch cafe, that they woull Jecoy the
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unfufpecting brute to receive the effeftive mortal fhotk
of an eletrical battery, or to fall undeér the ftroke which
thould inftantly divide, or deftroy, the ftruflure of the
brain or medulla oblongata, or remove the whole head,
upon which they might feize the cccafion of breaking o-
pen the quivering trunk to fee what pafled, and it would
afford a gratification to me to know, that I {hould not have
to bear the infirmities, nor to fuffer the pains incident to old
age. In fhort, fuch is the prefent lot of the fenfitive part
of the creation, that on man, who has the hope of immor-
tality to confole him, and who has alfo, during the totter-
ing fteps of his pilgrimage, the means of affording intellec~
tual gratifications to his friends, of ftirring up the moft
heavenly feelings of the foul, while he is himfelf cherifh-
ed by their {fympathies in declining life, — on man alone
I can contemplate the marks of old age with gratulation.

Refpelt to the focial affeitions.

BuT while man ftands fo eminently diftinguifhed, above
all his fellow creatures, there feems alfo fome attention
due to the affections and focial feelings of the brute. Un-
der the window where 1 write this paper, a horfe thews
evident marks of anxiety on the difappearance of his com-
rade horfe, who has walked off with his load. On the
found of his returning feet, he lifts up his head with plea=
fure, and neighs his welcome, when he comes into view.

Ought I to be difquieted at the yelping of the dog, left
alone aboard a veflel in the haven ¢ He is wretched with«
out company, and, on the return of the people, frifks a-
bout with joy, and lets me continue my paper without in-
terruption,

All thefe emotions, however, and z2ll other affeftions
feem feeble when compared with the folicitudes and rap- -
tures of dams tending their young. | 1

"Who, in confidering thefe things, could unrelutantly
break in upon the felicity of the bird’s neft # Who could
in any wife be willing to feethe the kid in the mother’s
milk ? -

FINIS.




oihe POSTSCRIPT. |

- IN the ptinting of this eflay there has, by an overfight,
been omitted the infertion of a part of it refpeting the pro-
bable intention or ufe of the placental blood, being fent to the
liver, infiead of its being dire@ly propelled to the heart or
to the cava. If my conjeftures on this have been right it
forms a part not unimportant, of ¢ the wonderful provifion
for the tranfition from the foetal to the breathing flate.’—{rom
that ftate in which the homuncule derived its nutriment like a
vegetable through roots without its own body, te that of 1its
feeding by the mouth, when its principal roots, the lacteals,
and we may add alfo the pulmonary veins, are found within
itfelf.

The blood coming from the parent is of the arterial kind,tho’
not pafling through the p/acenta with rapidity it be lefs oxyge-
nated than that which is contained in the arteries of the parent.
In faét there being no detectable paffage of venous blcod
through the p/acenta to the mother, nor of arterial from her
to the foetus, nutriment is diftilled in a way fo gentle as te
prevent the detachment of the child from the parent. Its
circulation goes on uninterruptedly, while that of the mother
is liable to be quickened or to become irregular from various
caufes. The nutriment is {upplied through channels fo minute
and by a fluid {o. ineffably fine, that both the veflels and their
contents elude the refearch of the moft acute obfervers. The
changes then of the bloed in the foetus and the parent, while
the latter continually receiveswarbone from the former, and
at the fame time {upplies it with oxygene, feem to be effeéled
by juxta pofition of the maternal and foetal parts of the pla-
centa.

The blood from the placenta pafles through the umbilical
vein, penetrates the body at the umbilical ring, feeks the li-
ver, and is poured into the finus of the vena portarum, whence
it pailes partly through the branches of the vena portarum
diftributed throughout the liver, and partly through the duélus
venofus by a direct way to the vena cava.

- Thus the veflels of the liver are kept fufficiently dila-
ted, by oxygenated blood, for the reception of carbonated
or hydrogenated blood after birth, in {ufficient quantity
for the necefiary fecretion of bile, when the animal fepa-
rated from the parent, fthall have to digeft food for itfelf.

~ The younger the foetus is, the larger is the liver in propor-
‘tion to the reft of the body. At an early period of its ex-
iftence, it is chiefly placental blood which pafles through it.

As the abdominal vifcera are unfolded, and their wvenous

- blood in greatetr quantity confequently enters the liver, a
_ greater quantity of placental blood is determined through the
- dullus venofus. Bile begins to be fecreted, and pafling into
the inteftines, forms the meconium,
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Thus the digeftive organs of the foetus begin to be ex-
ercifed, and thus it is prepared for that period when it

muft take its nutriment by the mouth.

At that time it i only thc moft deeply carbonated, or hy-
drogenated, blood from the abdominal vifcera that enters
the {yftem of the wena portarum, furnithes to the liver the
clements of bile and thus cffectually ftimulates the nrgantu

the neceflary fecretion.
Does this defcription of blood ever ﬂaw in too large a quantity previ-
ously to birth, er even for a fhort whilg afterit? If fo, it may find a paflage

through the ductus venofus before its ¢ Nofing.
Does this happen, particularly, at the moment of the birth, when the

current in the aortq defrendens, produced by the contraction of both ven-
tricies, no longer fiwling a paffage through the umbilical arteries, is driv.
en with fuddeu and unufual force into the hepatic artery, producing, per-
haps, fuch t:*hrgcm:nt in its ramifications, which are hereafter fﬂily to
fupply nutriment te this immenfe organ, as may caufe the blood to be ex-
prefled from the larger vellels of the venu portarum retrogreflively ; while
that in the {maller ones and in thole which arife from the combinations of
theie, that is, in the large hepatic veins, may by the fame force of preflure
be accelerated to the cava.

Edinburgh, 21. j. 1800.—It has occured to me that the
blood which pafles through the foramen ovale is {ent prin-
cipally from the inferior rather than from the faperior ca-
va, with the intention that the left ventricle may be accufs
tomed to the ftimulus of the blood, in fome degree oxy-
genated, previous to birth ; .« ter which it will have to re-
ceive only that which has been oxygenated irom refpira-
tion ; and, that the right ventricle may, at the fame time,
In a great meafure cfcape the effelt of fuch ftimulus, bes
caufe it will, after birth, have only to receive the blood
which has pafﬁ:d through the greater {yfiem, and Wh!th
has confequently loft its oxygen.

Since my forming thefe conclufiens, I learn that Winflow,
Haller, Sabbatier, and a number of other Phyfiologills,
have concluded that the ufe of the Euftachian valve, in
conducting the bloed in the foerrf from the cova imferior
through the foramen ovale, is to carfy the blood (recently ar-
rived from the placenta) more immediately, through the left
fide of the heart, to the head and upper parts of the body,
before it enter the right ventricle, (which it principally does |
on its return through the fuperior caua) to be propeiled by it
through the duclus . arteriofus to the placenta, and lower parts: |
To this allo the Twberculum Lowers {eems to contribute, in
diverting the blood from the fuperior cava from diredlly meet-
ing that from the inferior cava : and thele provifions for pre- |
venting the diret concuflion of the ftreams from the two cae
va, uteful throughout life, may be particularly fo in the foe-
tus, when, with its head dowawards in the wierwy, 'the iargal
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Previous to birth, the whole mafs of blood has to pafs through the infe-
rior cava,---difpofition which is atterwards, m fome fore, reverfed, when
ehyle and lymph, elements of the blood, pafling continually through the
thoracic dud, are diftilled into the left fubelavian vein, and thus become
mized with that part of the general mals which falls from the fuperior
cava. But previous to birth, the general mals of blood, as regenerated
in the placenta, has continually to pafs through the inferior cava to the

heart. -
Thefz provifions of valvé and ventricle feem both to be

produced by the oppofing currents of the cave which they re-
gulate or guide; as, in the whole cconomy of undifturbed
creation, every prodution feems to arife from the neceflity
there was for its prefence, or rather it arifes coevyally with that
neceflity. ]

In refleéting upon this beautiful theory, I am led to think,
that the placental blood, in fo immediately entering the liver,
nourishes that organ, or, may I fay forms, as well as keeps fuf-
ficiently enlarged, its veflels intended for bilification; and that
the nutriment to the different parts of the foeral fyftem is af-
forded, in a quantity greater or lefs, accordingly as the blood
arrives fooner or later from the placenta, or as it is lefs or
more mixed with that blood which has already in citculation
depofed its nutriment 1n other parts.

If fo, then, we may eafily fee how it happens that the
liver is {o large during the foetal ftate.

The blood from the umbilical vein, in a ftate extremely
nutritive, partly permeates the liver, and nourifhes it; it

. partly pafles through the dufus vensfus, and with much
. greater velocity, to the inferior cava, where the feparated
ftreams again unite into one current.

The blood arriving here from the Hepatic vein, has
been deteriorated in affording nourishment to the liver,
and by the admixture of that blood which is conveyed
| from the abdominal vifcera through the wena portarum :
a [mall quantity of deteriorated blood alfo arrives from the
‘abdominal cava. But owing to the great quantity of pla-
cental blood arriving here, in confequence of the fuperior
| velocity of the current in the duffus wensfus, the whole
| mixed current entering the right auricle from the inferior
'cava is yet highly nutritive, not lefs {o than the firt mix-
ture which had place in the liver, It makes its way princi-
Ppally through the foramen ovale, and left fide of the heart,
I to the brain and the upper parts of the body. Hence a-
friles very great enlargement of the liver, the head and
fthoracic wifcera. 'The blood returns carbonated or de-
fteriorated through the fuperior cava to the right au-

Ficle, in order to pals to the right wven r,ricic, and
ifience to be propelled throush the '







