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BETTH

5 . Of the ViTat and

organs of refpiration, ftomach, guts, &e. 3
which have been alfo diftinguifhed by the
name AUTOMATIC; though perhaps there
is an impropriety in this term, as it may feem
to convey the idea of a mere inanimate ma-
chine, producing fuch motions purely by vir-

 tue of its mechanical conftrution : a notion
of the animal frame too low and abfurd to
be embraced by any but the moft miNnUTE
philofophers !

THouGH we may be at a lofs to explain the
nature of that fubftance in the nerves, by
whofe intervention the mind feems enabled to
act upon the mufcles; and though we may
be unacquainted with the intimate ftructure
of the fibres upon which this fubftance ope-
rates, yet we have no room to doubt that vo-
luntary motion is produced by the immediate
cnerg}f of the mind; manifold experience
convincing us, that thrmgh there be required
certain conditions in the body in order to its
performance, it is neverthelefs owing to the
will. Nor ought we to be furprifed when
we meet with thefe kind of difficulties ; for
they attend moft of our inquiries and re-
fearches : — Thus, though the laws of mo-

tion
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mufcles, as foon as the nerve or nerves be:
longing to them are ftrongly comprefled, cut
through, or otherwife deﬁrayed Of this
many inftances might be given : But we fhall
content ourfelves with mentioning one, which
is too ftrong and unexceptionable to admit
of any evafion. When the recurrent nerve
on one fide of the larynx is cut, the voice
becomes remarkably weaker ; when both are
cut, it is entirely and irrecoverably loft *, 7. e.
the animal lofes all power of moving the
mufcles which ferve to increafe or diminifh
the aperture of the gltis; for T prefume it
will be needlefs now-a-days to go about to
fhew, that the tying of thofe nerves can only
affect the voice, by l'tﬂd:l‘lng thefe mufeles
paralytic. .
Ir the brain, or fome part of it, were not
in a manner. the fountain of fenfation and mo-
tion, and more peculiarly the feat of the mind
than the other bowels or members of the bo-
dy; why fhould a flight inflammation of its
membranes caufe madnefs, or a fmall com-
preflion of it produce a palfy or apoplexy,
Wh.lle a hke mﬁammatmn of the ftomach or
- : liver,

e, Edmburgh Mcdica.l Eﬂ'ays, val. 2. art. 8.
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vranting; Nature may hdve other ways than
we can eafily imagine, of fupplying the nerves,
and of keeping them in fuch order, as that
they may be able in fome fort to pcrfprm theix
functions. _

THE immediate caufe of mufcular contra-
&ion, which, from what has been faid, ap=-
pears evidently to be lodged in the brain and
nerves, I chufe to diftinguifh by the terms of
the power or influence of the nerves; dnd if,
in compliance with cuftom; I fhall at any time
give it the name of aenimal or vital [pirits, 1
defire it may be underftood to be without any
view of afcerta.mmg its particular nature or
manner of ating; it being fufficient for my
purpofe, that the exiftence of fuch a power
is granted in general, though its peculiar na-
ture and properties be unknown.

2. WaILe the nervous power is immedi-
ately neceflary to mufcular motion, the arte-

rial blood feems to act only in a fecondary or
IMore remote manner.

MuscLes are immediately rendered paraly-
tic upon tying or deftroying the nerves diftri-
B buted
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buted to them ¥. But when the arteries be-
ftowed upon any mufcles are tied, the action
of thefe muicles is only gradually weakened,

- and not totally abolithed till after a confider-
able time. 'The ingenious Dr. Langrifh tied
up and cut afunder both the carotid and both
the crural arteries of the fame dog, without
deftroying the motion of one mufcle 4; and
Swencke aflures us, that, after having tied the
crural artery of a dog clofe by the groin, the
animal continued to move his leg and foot for
a whole day; the fame experiment he repeat-
ed in another animal, and did not find that
‘the mufcles of the leg became paralytic till
this member was almoft quite dead . 'Tis
true indeed, that, by a ligature made on the
aorta immediately above its divifion into the
iliacs, the hinder limbs of a dog gradually
loft their motion, and became quite paralytic
after two minutes ||: from which it feems pro-
bable, that, in the experiments of Langrifb
and Swencke, the motion of the mufcles con-
tinued longer, becaufe they had ftill fome

! cemewoaiSim.

* Kaau impet. faciens, No, 288.

+ Cronean leGtures on mufcular motion, §g3.
1 Hematalog, p. 8. See alfo Brunner. de pancreat. p.188.
|| Kaau impet, faciens, No, 291.
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always in'a ftate of tenfion ; and the folitary
mufcles, as the fphinters, and thefe whofe
antagonifts are weakened or deftroyed, are al-
ways contracted, except when this natural con-
traction is overcome by fome fuperior power.

4. TuE patural contraction of the mufcles
[3-]is owing partly to all their veffels being di-
{ftended with fluids, which feparate and ftretch
their fmalleft fibres. ;

As a proof of this; the mufcles of animals
that are in full health, and abound with pro-
per fluids, retract themfelves much more re-
markably towards each extremity when cut a-
crofs, than the mufcles of fuch animals as are
in a languifhing ftate, and exhaufted of their
fluids ; befides that, foon after death, mufcles
become flaccid, and, when cut tranfverfely,
retract themfelves but little.

BuT, 2.the natural contracion of the mu-
fcles is in a great meafure to be afcribed to the
influence of the nerves, which is perpetually
operating upon them, though in a very gen-
tle manner: and that to this is chiefly owing
the conftant contraction of the {phinéers, and
the tenfion of fuch mufcles as are balanced

by
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8. A flimulus, or any thing irritating, applied
to the bare mufcles of live animals, immedi-
ately excites them to contract themfelves.
Turs appears from numberlefs experiments
and obfervations ; and is equally true with re-
fpe to the mufcles of voluntary and invo-
luntary motion.—The mufcles of a live frog,
when laid bare and pricked with a needle, are
ftrongly convulfed.—A folution of white vi-
triol no fooner touches the internal furface of
the ftomach, than this bowel is brought
into convulfive contractions.—Smoke of to-
bacco or acrid clyfters injected by the anus,
bring convulfive motions on the great guts.—
Pricking the inteftines or heart of a living a-
nimal, or applying any acrid fluid to thenn,
remarkably increafes their contraction *.
Many other inftances might here be given
of the effe@s of fimuli on the mufcles of a-
nimals; but thefe may fuffice, as we fhall
: have

e

* Harvey, fpeaking of the punétum faliens, or heart of
the chick in the fhell, fays, ¢ Vidi fzepiffime ab acus, E:hvii,
*¢ aut digiti contatu, imo vero a calore aut frigore vehe-
¢ mentiore admoto, aut cujuflibet rei moleftantis occurfu
“ pun&tum hoc, pulfuum varias permutationes, ictufque
“¢ validiores ac frequentiores edidifle,”  De generatione
animal. exercitat. 17.
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pﬂ‘ﬁ:d to flow alberriﬁely into its fibres, either
on account of valves, which by turns admit-
~ ted and denied them a paffage; or becaufe it
was thought that the fpirits could’ only be
difcharged by drops, and not in an equable
ftream, from the extremities oE fuch fubhle

tubes as the nerves *. 1

Various other b_};paf.&eﬁs were fram&d to
explain the alternate motion of the heart; a
problem not lefs difficult than curious! Thefe
I fhall pafs over in filence, leaving them to
fall by their own abfurdity, or the arguments
of others; and content myfelf with mention-
ing the defets of fome of the latter fyftems,
which, from their plaufibility, or the high
character of their authors, are intitled to the
greateft regard.

THE theory of the heart’s motion, which
has of late years met with the moft favour-
able reception, is that of the celebrated Boer-
baave, who deduces the alternate fyffole and
diaffole of this mufcle, chiefly from the pe-
culiar circumftances of the cardiac nerves;
for as much the greateft part of thefe nerves
pafles between the auricles and large arteries

L : : of
* Borell. de mot, animal, lib, 11. cap. 6. prop. 79-
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‘during the contraftion of the ventricles, the
‘auricles’ -thould become «pale ‘and - “tenfe ;
fince, when the influence of the nerves is
copioufly determined dnto’ any, mwifcle; it be-
comes equally hard, whether it be allowed
to contract; and  its- extremities to’ approach
~each other, or not. But further, as anin-

-flux of {pirits into the fibres of any mufcle,

muft - be mmuﬂ?muly followed by an en-

“'deavour in themto contra@; fo if ‘this be

-prevented, as foon as the {pirits are again in-

“tercepted, their influence to produce any

-contradtiont will.ceafe. - Thisis evidently the

~cafe with fuch mufcles - as: are under the
pdmmtmf the will, 'where any fadden but not

continued effort, if it is not allowed that in-

- ftant to take effect, immediately vanifhes; nor
isit to be doubted, that the fame thing muft
‘happen to the auricles of the heart. But, be

~ this as it will, it is'evident, that the alternate

motions of the auricles cannot be owmg to a-

“ny compreflion of their nerves; fince it is ac-

~“knowledged, by the beft Anatomifts, that'the

~courfe of thefe nervesis fuch, as cannot fub-
jg&ithemtw any alternate preflure *; which
{oag E is

* Lower de corde, p.'18.tab. A. W7 ¥y &
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& mmmmwm mm :
cpidbavisniarids Suaawbar odr madw . ounil k
iz, In‘dying animals, - the right ventricle
i continues to contract after the left one has cea-
fed, and the mm?mmm
~for fome time after its ventricle ";-d.uﬂ.'hefoﬂ— :
mmwﬂy&mw«m@c and au-

41'!1& mﬁmt:mlk ai&un jthmhm; the
- pulmohary artery al{o remains empty.. Fur-
ther, ' the hearts of 'many. animals, after be-
mg'w&mn their bodies, continue for
~{ome time to be alternately contracted and re ':'

* ‘laxed with gréat regularity, when there can
- be no-alternate compreffion to intercept the
- nervous ﬁﬂm at thﬁ—;end of every. Mﬂkf=
oriwe od Wiy

3-. Lastiy, It mﬂj’ wﬁlllbc lnnkeda ;upnn as
Taa daﬁaﬁ;ﬁrﬁl&iheérybﬂ;he heart’s motion,
- that it does not any way affift us in explaining
'r'ﬂ-'l'& {pontaneous a&wn;of other organs in th v

. bﬂdfr

* Harvey de mot. cord, e’crfa.ng cap. 4. '
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body; whofe nerves cannot with:dny colour.
(ﬁ'ﬂseﬁqhaﬁpﬂd‘hhatﬂ& ﬂ)ﬂlﬂialﬁﬁm
comprefiion. «© aninen aloi o ghaaupsieos

a&mwzmhme ‘imagined, 'that, asthe interco-’
ftali nerves:pafs through the fame holes of the.
cranium with the carotid: arteries; | they:muft:
therefore: fuffer fuch’ comprefiion from  the:
diaflole of thefe arteries,’ as fhall:render the
heart paralytic atthe endof every: fyffole.  In
anfwer to which,. it may be fufficient to-afk,’
why the other mufcles and wifcera Whlch re-
ceive nerves from the intercoftals; -do not ex-
aétly correfpond with the heart/in their moti-
ons’;;cor-why the auricles and ventricles of the
heart are  not cqhm&ﬁ aai relaxed at the
mietithe diae Y baPefisos onusmignagio (o
. Tieltarned LBeiﬁm":#,‘: fully aware that the
fuppofed-alternate ‘compreffion of ‘the cardiac
nerves afforded no fatisfadtory account of the
motions of the heart, fuppofes that vital or
involuntary motion is owing to one and the
fame caufe, both in the heart and other organs
of the body: this caufe he imagines to be fuch
aftructure of the involuntary mufcles, that,
when their fibres are dilated by the fpirits,
the fmall nerves which pafs between them are

comprefled ;
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10 lJ..Jm.:lr.di ﬂuhx{ .-n"} .(:rmapl oy }o &ﬂmmm“k .
sdiz iR ﬂmhwmbn ﬁ'mﬁmm '

anfmwmm :ﬂut their. con=
u‘a&ma . £ :

sy asewisd clsq dotdw 2ovion et g
- * Gorter de motu vitali, fe&, 3. 1
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SEITH % v
other quw;ﬂmﬁﬁ M m

m&fﬁ%m{ﬁ&_ ntraction
WM&I :ﬁfﬁ wh '%Ezﬂﬁtﬁa m‘]ﬂﬂl
of his imufcle  neceffarily follow its contra-,
&ion, if its altenate motions depend on, Sﬁh
neral. firuéture, | common to it with the 3
&ﬁﬁﬁﬂfﬁmﬁﬁjz \'1*‘*1: Movnt 1o aﬂpf'fl;.rm .:--"1 ]
93508t & 26 vino 100 10501 3t iam'i*'r..fh

3 IN cafeasmwh Yﬂvn ﬂnﬁ%ﬂs' {Eﬂﬁcﬂh_
arui ’Ffpm“m ?&W ﬁhﬂ”‘r“ﬁ’“ﬂy
that, even in time of fleep, other mufcles
befides, the commen ;infpiratory -ones are.
brought into alternate contractions, in. order.
i, mfﬁ; the ribs, and_enlarge the cavity .of

qﬁ rax; w#’ﬁa%aﬁpnem&a that, mufcles

qf 38 oluntary kind may,  on: eertain occa-

figns, . be; employed jn. the. pesformance. of
the; arﬂal,meﬂonﬁ 5 and that there is nothing
therefore in . the.“fﬁm,@:u;e of thefe mufcles
E%“Lmlﬂ ﬁ}ms l‘-h%m for fuch mt#m

tions. i 3 ..'.';:E :tr* ','*,":

1 J'r | & _I' rJ e ;
-mh EHﬁTﬂxn ‘the, pupil (whoﬁr; motmm
are as inyoluntary, and as little perceived by
us as. thofe of the heart) is not -immediate-
1}‘ tﬂ;na;ed after. ,hav;ng;bwn som&t@d by
the adm:ﬁion of light into the eye, but it

T H remains
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i
BB s i T U B e Ote eﬁgﬁbdi'u A5 - IR S
* Somiingenious Phyfilogifts have ima-

Mﬁwmw of the heart to be ow-
' *&ﬁ&%&am&wﬁm ﬂ!ﬁblir :
er“&&‘e’n"ﬁééﬂéﬂ‘by the return-
irg venous blood dilating ‘the auricles &n&:}
r vEnu“:Eiﬁé"’*?éﬁ?H, like a'bent bow, ‘mﬂm ;
fiderable force.. But the force with
a fpring réi’bﬂs . W'ﬁo]ﬁﬁi‘ﬂbhaﬂ"%ﬂﬂfp i
ot iy Bt ‘T WoHEreRH) firice the
fides of the heart contra@® with a midch

eater power than that with which 4
e forced afunder, ‘the fiffole of  this ifi 1
fele cannot “arife merely from the  elafticity
of its fibres, but muft be- mng to fome ad-
ditional imipetus at mwﬁme mmwﬁmeﬁ 8

tothtm.--J sely. o haedtil

' THus
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. Tuus much being premifed, in order to
-thew the weaknefs and infufficiency of fome
~of the :m:{ﬁ -plaufible, theories, - that have
hitherto. appeared. cpnmnmg the heart’s mo-
-tion 3 we fhall endeavour, . in, the following
 Se@tion, , to give fuch an account of its fi/fole,
as it is hoped will .appear no, lefs. fupported
by, reafon and. analﬂgy, than founded  in ex-
_._pf:rlmmt ax}d n]gfcmtwn,r as well as ﬂ:mng—
1y confirmed .ﬁ'om its fqll}r a.n{wermg all the

,_pﬁmammxz oy
d 133 :ij '-'-u .
S “E e T ,
“ﬂf fbefg;%!eef the. ﬁearf.

EFDRE we mquu'e mto the caufes of

the alternate motions of the heart, it

~will be proper briefly to mention and -de-
+Aeribe the three different ftates of that mu-
“fcle, vz, its contraction, relaxation, and di-
(2 latation ;. of whu:h the firft and hl.ﬂ: may be
~ faid to be violent, and the fecond only natu-

. ral to the heart. . During its fiffole, the heart

is
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‘ﬁ:’Bﬁah\:EJMleﬂ remarkably_ hard':
0 jmch%aymﬁiﬁe third "¢
-ia miu%aﬂw a gewﬂurc&ﬁhm of thg‘
ﬂ‘?:wﬁich this ‘mufcle becomes foftand
Jﬂa is rendered fomewhat loniger. Ba-
mmm the Wéﬂof the heart 4.
1t continues ‘a much fhorter time than ' the
fiftole, the ventricles being mfcmﬂy“ =
their relaxation, filled with the returning
venous blood, and diftended much beyond
their natural capacity, or that which they
are obferved to have in animals newly dead ;
when the fibres of the heart are neither con-
tracted nor dilated by any adventitious force,
but left entirely to thcmir'e_lves. The dr‘gﬁvfe'- ]
Yo T Gl St “Hcf"_

% T ﬂas&duwmy dirlﬁuted whether the hem‘t is

. ﬂiﬂmnedbrt&ungtedandeMe‘nfks fiftole. " But, after

_ % ngthc hearts of frogs and m]s, both in

‘ﬂie-bu yﬁft ‘when pumteﬂ‘ﬁmn 1t T can’t help (not-

the ‘authority.of Winflew on the other e)

agmmngw:t Dr. .H-Ta and othu;i-s, who affirm, that the

heart is dimi ength, as well as in breadth, when it

-vb@idmnuﬁ&. Vid. hiftoire acad.des feiences 1731,
edit. 8vo. p. 33. &

t+ Anatom. p. 37. 377. 378.
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by the heart’s continuing to repeat its contra-
Gtions, not only after the coronary arteries,
and pulmonary veins are tied, but after it is
feparated from the body.——The blood then
with which the coronary veflels of the heart
are filled during its diagflole, being as infuffi-
cient as is the fuppofed comprefiion of the
cardiac nerves, to account for its fucceeding
[fiftole; it remains, that we next inquire, what -
influence the returning venous blood, with
which the ventricles of the heart are diftended
during its diaflole, may have in producing its
fubfequent fyflole. ~ And is it not reafonable
to fuppofe, that this fluid returning by the ca-
v and pulmonary veins, and rufhing into the
cavities of the heart, with a confiderable force,
muit by diftracting its fibres, as well as by its
motion and attrition upon the fcabrous furface
and flethy pillars of  the ventricles, {o ftimu-
late and affect the fenfible nerves and fibres of
the heart, ast6 bring it immediately into con-
traction *,

Tnoucm fome authors have lang ﬁnce a-
{cribed the alternate motion of the heart, to
the irritation of the hleod received by turns

mto
# Sc&, 1. N° 8. g, &.
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‘newing the heart’s motion after itis feparated
from the body, are circum{tances which thew,
that the contrattion'of the heart is not folely
ngm its fibres being diftracted by the mo-
‘ment of the blood, but partly to the irritation
~ communicated to its internal furface by the
particles of this fluid. - And the remarkable
diminution of the periftaltic motion of the
guts, when the cyftic byle is hindered from -
flowing into them, makes it evident that the
Atretching of the fibres of the inteftines, by
the contained air and aliment, is not the fole
‘caufe of their fucceeding contraction. On the
‘other hand, the increafe of the heart’s moti-
on from exercife, or from ‘any other caufe,
swhence the blood is returned in greater quan-
tity, and with more force, its diminution
by blood-letting, the phenomena of the moti-
on of the ftomach, and of the expulfion of the
~urine and fieces #; all thefe particulars, I fay,
‘prove, that even the diftenfion of hollow mu-
{cles has, a remarkable influence towards ex-
~ citing them into action {.—And that the blood
is extremely well fitted, to actupon the heart
asa ﬁ;mwﬁzs, in both thefe ways, will appzar

* See fedt. 5. below.
t See fe&.1. N° 8. above.
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SEITH
46 - Of the ViTAL and
if we confider its compofition, hf:nt,lnte-
ftine motion, what qualities it may probably
receive from the air, and the force with
which it rufhes into the cavities of the

- B SRS P

1. As to its compofition. Theblood con-
fifts of the fame principles with our aliments,
" and confequently abounds with falts and
oils. The falts of the blood are partly of
the fixed neutral kind, and partly rendered as
it were femivolatile by the heat and motion
to which they are fubje¢ted; both are ex-
tremely apt to irritate very fenfible nervous
parts ; for we know that any kind of falt
applied to the eye gives remarkable uneafi-
nefs.—The oils in the blood are either thofe
of animal fubftances, the exprefled oil of
vegetables, their attenuated oil by fermenta,
tion, commonly called alchol, or laftly the
acrid oil of aromaticks. The two firft are
no way acrid or fit to act as a flimulus, un-
lefs they have been highly attenuated by long
expofure to heat, or by attrition ; the two
latter, viz. ardent fpirits and the oil of aro-

matics are very apt to irritate the tender
- fibres
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fibres of live animals. Hence it is that fpm.x
situous liquors largely drunk and hot fpices,
too freely ufed, qumklp;rufe the 'goulﬁ:,H and
make the heart as it were redouble its contra-
&ions. Hence eating animal food or drm];-
ing ftrong liquors, which abound with.
faline and acrid particles, remarkably quick-
ens the circulation, and increafes the heat of
the body, while a dinner of milk, mild
herbs, or cooling fruits, makes little altera-
tion in the pulfe. The blood therefore as it
is impregnated with falts and attenuated acrid
| oils, muit be very well fitted to give a gentle
Simulus to thofe fenfible nerves and mem-
branes which line the aurlclea and ventricles
ofthe.hcart o
 Ir it be objected, that thc blood difcovers
no acrimony to the tongue, nor fenfibly irri-
tates the eye; it may be fufficient to anfwer,
that, though this fluid be remarkably falt to
the tafte, yet I don’t aferibe the whole ftimu-
lating power of the blood to its acrid par-
ticles alone, but to thefe in conjun&ion with
{everal other qualities and circumiftances juft
now to be confidered. But further, al-
though the blood did not difcover the leaft
' degree

L
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more ftrongly ; fo the ordinary and lefs vio-
lent motion of the heart; is owing to the gen-
fler flimulus of the fiuids in 2 found Qate.
 FurTHER, that the alternate contractions
of the heart are excited in the manner above
explained, a vanety of other a.rguments con-
cur to thew. ¥
1. THE quicknefs and ﬁrength of the heart’s
motion are, ¢@teris paribus, always proporu-
onal to the force with which the venous blood
returns to its ventrlcles by the vene cave and
pulmonary veins: hence exercife of any kind
acceler-a.tes the motion of the heart, and increa-
fes the force with which it contra@s: a fit of
laugiitcr will qmck,cn the pulfc above twenty
beats in a minute *: upon an intermiffion of
refpiration, the pulfe becomes fmaller, but
recovers its former firength immediately after

repeating it again .

2. It appears from Dr. Hales's experiments,
that the blood returns to the heart by the two
vene cave with nearly ;- of the force with

H - which

* anﬁx on the animal céconomy, - prop, 21,
1 Ibid, prop. 24.
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whlch-it was pufhed into the asrfay andag
the left ventricle of the heart is at leaft three
tlmci ‘ftronger than the right, the returning
venous Blood will cn&ewéuf to dilate the right
ventricle with a force nearly equal to L of the
power with which it uﬂiaﬂ‘y-contra&g‘ in the
time of its fjflole; and this even without taking

~ into the computation the additional 7mpetus
communicated to the bicod by the contraction
of the right auricle: but, by violent ﬂrmmng,
the force of the blood in the veins is often
rendered above four times greater than ordi-
nary ¥, and confequently fupenor to that with
which the right ventricle contracts when the
body is at reft : wherefore, if we do not al-
low the ftrength with which the vcntnclcs of .
the heart contrad, to depend in a great mea-
fure upon the ation of the venous blood upon
them, it will be difficult to conceive how the
right ventricle fhould be able to overcome the
force with which the blood rufhes into it, up-
on any 'ﬂrainhg or violent exercife, and in
horfes running at full fpeed. Moreover, it
is evident, from the ftate of the pulfe in pe-
ripneumonies, both before and after blooding,

* Hales's ftatical effays, vol. 2, p. 14. & 161.
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What may be the reafon of this phanomenon
we fhall not now inquire, but referit to be
afterwards difcufled in a more proper place * ;
it being fufficient for our prefent purpofe that
the thing is allowed to betrue. Only we
‘may obferve with refpect to the heart, that
as the ftimulating “caufe (viz. the blood) is,
during the fyflole, expelled out of its cavities,
it is reafonable to think that the-fibres of
_this: mufcle which were in a violent ftate,
will of ' themfelves  endeavour to- ;n:turn to
"their . moft natural condition +, ;
 TaEe ventricles. of the. hcart,~+1n ccrni'e-
quence of . ,.thsxralaxa!:.lg:t, which happens to
their fibres after their fjfole is finithed, give
no wﬁﬂ:ancﬂ to any ;;aufe ;hat bcgms to dilate
; arndlod gon them,
*, Se&.m he}ow

Dr Lawgrzﬂ! is of opinion, ﬂ'mt when the I'.lcart isin
ﬁ{;& fome of its fibres are always ftretched out beyond
natural tone ; {o that b}r their elaftic. rqﬂ'.lj:uuve pro-
_ they aét i in 3 oermnde%u as antagonifls to the
mntra@d fibres, and fo contribute to unbend them at
the end, of every fyffole. . Cronean feﬂuﬂ.r, 5%1 But
whatever n ‘may be in t]'na, it does not a e heart
is, by any thing in its make, better mmlax:ﬂélf
than the other mufcles ;, fince thefe, or even a few of their
fibres, when feparated from the body, and fo deprived of
their antagonifts, are obferved to bl: altcmatel}r contracted
and relaxed like the heart. Vﬂ. Seét. xiii. below.

2o SRS s
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qmim#of the force with which it was pufh-
ed by the left ventricle into the ﬂﬂrm s f.ecina
‘man of an ordinary fize, it aéts in dilating the
right ventricle with a force equal to the pref-—
fure of a column of blood whofe height is
between 8 and g inches, and whofe bafe is
‘equal to the internal furface of this ventricle,
i.e. with a force equal to the preffure of a-
bout five pounds * —The force with which
the blood returns by the pulmonary veins to
the left ventricle of the heart, is not fo eafily
determined ;  but that it mnft be very confi-
~derable, is evident, from the preflure of the
air upon the veflels of the lungs in refpira-
tion ; the precife force of which as it is diffi-
cult to inveftigate, {o it is not to be wondered,
that feveral learned men who have attempted
it, have fallen into miftakes. It feems, how-
ever, demonftrable, from an experiment of
Febn Bernouilli, that when one endeavours
to expire with all his might, the whole fur-
face of all the veficles of the lungs may fuf-
tain a preflure equal to 420 lib. weight +-
But as this can only happen upon the moft

violent
3= Haifs’a ftatical effays, vol. 2. p. 40.
+ Michellst. de feparatione fluidor. p. 181,
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_ and ﬂﬁm&k@émﬁm{‘maw upon.

Wﬁﬂvﬁm of the. lungs muft app

; in ordinary refpiration, if we ¢

hdmfaﬁy@ ‘and with what eafe Mm

_ carried on, yet the ' preffure upon the whol
internal furface of all ‘their veficles. ﬂt@

meic.ﬂ”ﬁ’hm,:aﬁﬂm force of the

:&'L mﬂ:ﬁxg:uiw at &zer aperture of the ght

internal furface of the lungs of the fame
 menfion with the aperture of the glottis, i
every § of a fquare inch of their ﬂ.itf“m:
the aperture of the glattis does not ex
this) ﬂfﬁﬂ:ﬁﬁmmﬁ; ﬂiatfmm»mﬂ'um from. .
the air equal to 2 grains ; wherefore, fuppo

fing thc fum of the furface of all the veficles ".

Wi e ,u sl ab b LY A, J 0 .'.
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the fibres of the heart, ' g*‘is Iﬁtge
veflels, mﬁkaes it repeat its vibrations more
frequently, 'and continue them fof 4 much
longer time, thmﬂiw*geiﬁwﬁmﬁ m
mrmﬁgﬁlab& """" ISEE 5 )
- At whit ﬁm{heﬂﬁaﬁm af ti-rhﬁw&cbé-.
1 giﬂ&iﬁ nafcent animals; - and what is the caufe
~ which firft:fets it a-going, are queftions not
ufually inquired into;  nor indeed eafily an=
fwered ; although the fecond feems to admit
of - a much eafier foltition thdn the firft.

- Ir all the parts and organs pre-exift in- m’i-
niature in the animalcle in fmm, it will fcarce
be difputed, that while it {wims in this liquor,
the fluids are prc’gpcllcd through its ireﬂ'i;]s by
the ation of its heart; and circulate in the
fame manner as in the fatus in utero. If the
heart does not pre-exift in the animalcle, but
is formed after conception, then the begin-
ning of its motion muift be later. But, be
this as it will, we know that in w&%@d
eggs, the animalcle lies in ‘a death:like ftate,
refembling that of  many infects and fome lar-
ger animals in winter; and that its heart re-
mains at reft; " till by the hieat of incubation it

L

1s
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in one particular degree of light ; every 'thing
remarkably brighter ‘than this, would have |
dazzled it, while a fainter light would not i
have affected it fufficiently. Further, as the
rays of light coming from very near objects,
are much more divergent than thofe from re-
mote ones, had the pupil been incapable of
variation as to its extent, the eye would have
been ill fitted for feeing diftiné&ly at different
diftances; fince fuch objeés alone are feen
diftinétly, whofe images are accurately painted
- upon the middle and m-ai’c fenfible parts- c:f the
reting. !
To prevent thefe i mconvemenc::cs, and that
the eye might be capable of propcrly re-
ceiving the impreffions of objeéts in a great
variety of lights and diftances, that mem-
prane called by Anatomifts the zwea or i#is,
which encompafles the pupil, is furnithed
with a double fet of mufcular fibres, by &
whofe contraction or relaxation, the diamgter '
of this paflage can be greatly augmented or
diminifhed. Qne plane of thefe fibres is
circular, and immediately furrounds the cir-
cumfcrence of the pupil: it may very pro-
perly be called the fphinéler pupille, fince, by
IS ¢
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m ebntrafbnn, the pupil is leflfened. The
other is compofed of a number of radiated
- fibres, which take their rife from the great
circumference of the wvea, where it is attach-
ed to the eirculus albus, or union of the cor-
nea and filerotica, and are inferted into the
orbicular mufcle above mentioned, all round
the circle of the pupil, as the fpokes of a
wheel are into its nave.  This plane of mu-
fcular fibres acts as antagonift to the orbicular
one, and may be called the laxator or dilatator
: ?ap:lfaz
Tue circular plane of ﬁbres 18 fo thm and
delicate, that fome authors feem flill to doubt
of its exiftence s ‘but in admitting it, we are
not only juftified by the authority of the beft
Anatomifts ¥, but by reafon and analegy;
fince the equable and regular contraétion of
the pupil cannot well be conceived, without
fuppofing fome fuch mechanifin; and fince
‘we find the other paffages in the body which
are endued with a power of conftricting
themfelves, furnithed with fphinéter mufcles.
- Tue figure of the pupil, aswell as its de-
f grees

* Wiiflsto anatom. fe&. 10. No220. Ruyfih. thefaur,
anatom, 2. tab, 1. fig. 5. lit.c.
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&{\d*dﬁm'ﬂﬂ: are shfm
i - In man the pupil
%-at all times wfeﬁfy round ; in horfes, .';
cows; &e. it is oblong and tranfverfe; and
in dp.g in the,,dagntlme, (it forms a narrow
chink perpendicular to the horizon, but in
the dark acquires nearly a circular figure, and
becomes almoft as Jarge as the cornea.. If in
cats the pupil had been perfectly circular as
4 iﬂ man, it could mt“wﬁu h‘ﬂ?ﬁ afdiniﬁ-edt ﬂf fq |
great degrees of dilatation and Qon{tn&;on i
. which yet are neceflary to an animal whic
~ muft feek its prey in the night-feafon ; at 1 B
when moft contratted, its edges muft hav:gf
been remarkably furled, and their thmk:ncfg;
greatly increafed, by being folded t{}gct,hﬁg
in fo fmall a fpace. Moreover, ’tis obfervable,
that all thofe animals which have the pupil
of an ﬂblang or oval fhape, are capable gﬁ
{eeing in a much fainter light than man.
- Galen, who did not allow any motion Enth;e
pupil, except when one of the eyes is fhut,
aferibed the dilatation of the pupil of the open
eye, to its having the {pirits which ufed to be “
beftowed on both eyes, now determined into it
alone.  Achillinus, who flourithed in the be-

ginning ]
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WaAT this caufe is, could be no difficult.
matter to difcover : for, as in a fjucope, apo-.
Pl;xy, or at the moment of death, when the
eye is quite infenfible to external ab;c&s, the
pupil is always greatly dilated ; as in the ihadc e
it is remarkably large, and alw&ys the more
fo, the greater the darknefs ; whilein a brlghl:,t_ £
light it is contracted almoft to a point; it
clearly follows; that the coar@ation of this
paflage is owing to the action of hght on the
eye as a fenfible organ, and its dilatation to
the fuperior contracile power of the longltu-t.
dinal fibres of the #ves, when the eye is left.
to itfelf, and not affw:&ed by any external
caufe,

Tue pupil is contra&ted more or lefs i mj
proportion to the quantity of light admitted
into the eye, not on account of any imme«
diate adtion of this fubtile fluid on the ﬁbﬁea
of the #ris, as fome have imagined *, but i in
confequence of its affecting the tcnder reting, |
with an uneafy fenfation. Hence whatever,
intercepts the rays of light fo as to prevent
their affecting the 7etina, or renders this mem=

brane

A _.-‘
. T

e

* Hiftoire acad. des fciences 1 edit, 8vo, p. ¥8.
& Memoires, p. 360, Sty il 4

An essay on the vital and other involuntary motions of animals - page 120 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=120

F other 1nvorLuNT ARY MOTIoNs. 113
brane infenfible to their adtion, caufes 4 pres
ternatural dilatation of the pupil.  Thus in
a cataract, where the cryfalline hutmiour being

 confiderably opaque, intercepts a great part

of the luminous fays in their way to the bot
tom of the eye, the pupil lofes a good deal
of its contradtility. In a confirmed gurta fo-
rena, or perfe& infenfibility of the retina, the
orbicular mufcle of the pupil lofes its power

- of contraction altogether, infomuch that this

paflage remains equally wide in the brighteft
furithine, as in the obfeureft thade. If the
aftion of light on the circuldr fibres of the
- #ris were the caufe of their contration, this
ought niot to happen; fince the nerves of this
membrane; as they have no connexion with
the optic nerve; ought to remain equally fit
for ahiating its orbicular mufcle, and equal-
ly fenfible of the ﬁmufm of light, when the
retina is thus difeafed, asin a found eye. But
if it fhall be alledged, thatin a gutta ferena,
the nerves of the uatea become fome how pa-
ralytic, and that the immobility of the pupil
is owing to this, and not to the infenfibility
of the difeafed retina; Ianfwer, that a plain
experiment fhews the contrary: thus when
P - one
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‘ating on 2. m,fmau%- fpase,. i,
wmwm
"Mz, Mery indeed has given a dﬁmm
lution of this phanomenin; but fach a one.
will pot give a philofophical reader any
exalted idea of his knowledge either in p
ology or in optics. ‘His account of the r
ter is this. Under water, the animal i is
dered from breathing, but the motion of
fpirits, to which he afmbcs the conftri
of the pupil, d?p&ﬂé% on the circulation
“the blood, and this again on refpiratic
therefore, =nothth£tandmg the ufual action ¢
light on the iris, “the pupil in'an anin
under water, muft be relaxed merely on |
count of the interruption of rgfp;rangn L
It is moft certain, that ina fyneope, when
vital motions ceafe, the pupil is d&lﬂtﬁd in
as well as in water, becaufe the retina lo
its fenfibility ; but a cat plmqu into v
does not hecamn immediately mfenﬁbk,
does the motion of its heart Feaﬁ: w&th :
of refpiration; and if a man can ref
‘breathing near a minute, without lofing an
his feni'ea, this animal, wlu;:h bears the

¥ Memoires acad. des fciences 1704. edit, 8vo. p. 3_5_3.
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pump fo long, muft continue fenfible and
lively under water for a much longer time :
add to this, that the cat’s pupil is obferved to
be greatly dilated immediately after immer-
fion ; whereas, according to Mr. Mery’s prin-
ciples, it thould become gradually wider, as
!ha animal languifhes more and more.

‘Since the optic nerve and thofe of the
uvea arife from different parts of the brain,
and have no communication with each other
in their courfe to the eye, it feems evident,
that light affecting the refina, cannot excite
the fphinéter of the pupil into contraction, by
any umnqdmtq mechanical change which it
produces, either in the mufcle itfelf, or in the
nerves which a&uate it; but the uneafy fen-
{ation n;:;:aﬁaned in the retina by the admif-
fion of too much light into the eye, may fo
affet the fentient principle, which is prefent
and ready to at, where-ever the nerves have
their origin, as to excite it to determine the
{pirits more copioufly into the grbicular mu-
{cle of the uvea, in order to leflen the pupil,
and exclude the offending caufe. While the
eye remains in the fame degree of light, and
directed towards the fame objeét, the pupil

remains

otber INnvoLuNTARY MoTi0NS. 117
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But if we allow the contraction of the

pupil to be owing toa fentient active prin~

ciple, which, in pi‘opoim as it is more or
lefs affected, by the uneafy fenfation ariﬁngf
from the action sf hght on the retina, con-
ftri@s the pupil in a gre&tcf or lefs degrees
then, when one eye is fhut, its reting being

no more expofed to the light, and confe-
q‘_ucntly the fentient principle being no longer
excited to contract the orbicular mufele of
the zvea; its pupil muft be widéned by the
natural contraction of the ftrai-rger longitudi=
nal fibres of this membrane: but as the mind '
has, from the time of birth, been always ac~
cuftomed to contract the pupils of both eyes
at the fame time, the one pupil cin 1o more
be relaxed without the other being partly fo,
than one eye can be dire&ted to the nofe;
while the other is turned from it: for how
much foever the motions of certain mufcles
are owing to the immediate energy of the
mind, yet it is undeniable, that, by conftant
habit, we foon lofe the power of moving
them, except in a particular way ; and as this
is true of the eyes, whofe motions are quite-
of the voluntary kind, and may be performed
: or
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ter him, have thought *, but chiefly to an ef-

fort of the will in order to diftinét vifion :

~ in like manner, when we look at remote ob-

- je€ts, the pupil not only becomes wider, be-
caufe the rays arc thinner, and confequently

their light fainter, but chiefly becaufe the con-

traction of its [phinéfer mufcle is no longer ne-

ceflary to leflen the diffipation of the rays:

In viewing diftant objeéts, the pupil is not

widened by any effort of the mind, but its

fize 1s entirely determined by the quantity of

light applied to the eye, which, as it is, cefe-

7is paribus, fainter in diftant than in near ob-

jects, muft occafion a fmall degree of dilata-

tion in the pupll when we contemplate the

former: but in looking at any thing nearer

the eye, than that diftance at which we fee

diftinctly, and with the greateft eafe, the con-

traction of the pup:l is principally owing to a

voluntary exertion of the mind’s power in

order to render vifion more diftin&; and but

in a very fmall degree, to the ftronger and

more vivid light, which the obje&, on ac-

count of its vicinity, refleCts upon the eye.

Hence

* Plemp. opthamogr. lib. 3. cap. 8. and Haller. com-
ment. in inftitut, Bnerhaw fect, 536.
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d@ ‘not find cqnﬁrmcd by. experience.
Further, Afince the nnagc of any. object is
~ formed by the union of the pencils of rays
tha.t ﬂp'w ﬁ'ﬁn} each pomt of the Db}eﬂ',* in cor-
refpondent points of the refina, it is cmdf:nt,
that its magnitude depends on no other cir-
cumftances, but the real magnitude of the
object, - and its real diftance from the eye *.
The different fize of the pupil may, agrecably
to what has been obferved above, affe¢t the
luftre and accuracy of the feveral points of the
image, but cannot alter their diftance, - ‘be-
caufe the axis of the feveral pencils, and their
angles of inclination, eontinue the famc, what-
ever is’ the bulk of the pupil.——Any one
~may fatlsfy himfelf at once, by an. cafy e‘xpélt
riment, that the contraction and dilatation of
the pupil cannot alter the bulk of the image
of any object formed on the bottom of the eye;
| for the piGture which is made by a common
denson a fheet of paper, will not be found to

tinosS . fhrink

* Tt is not aﬁrmed that the apparent magnitude of ob-
Jects depend on the czltcumﬂnnces here mentioned alone ;
for we are well aware, that experience, the known diftance
of, objeéts, and other t.hu]gs, have grcat influence in this
matter.
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ﬁmrink or fw‘ﬂ’l when greater or lefler «:::fm.. o
centric ﬁortibns of the lens are covered.
‘As'we have already feen, that the pfupﬂl' gq
cannﬁtbe fo much contracted by the action of ]
, hght alone on the eye, as when, along vﬁﬂa |
 this, ‘there is an effort of the will to’ fee''d
near obje@ more dlfhnétly ; fo the pupil can-
not, by any effort, in order to diftinét #1&&:!1;
be as much leflened ‘in a faint light as in a
bright one. Thus, if one with his back to
the windows of a‘room, brings a fmall print-
ed book fo near his eyes, that he cannot, with-
out ftraining, diftinguith the letters; upon
turning his face quickly to the ﬁglit',*hé"ﬁﬁ 28
be able to.read with little difficulty ; becaufe,
by the ation of the ftronger light on the re-
tina, the pupil is immediately leflened, and
therefore its power, to prevent the dﬂ:ﬁpatib& 38
of the rays, and confequently indiftinét vifion,
is increafed.  Hence neither the fingle effort
of the mind to avoid indiftin& vifion, nor a
wvivid light alone, can contraé the pupil to its
Jeaft fize, that is, not fo much as when both
thefe caufes of its contra®ion are united. 1
In infants, but more efpecmllym fuch as
‘are newly born, the pupil is obferved to be
conﬁdcrably
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confiderably wider than in grown people,
when the eyes of both are expofed to the fame
degree of light; 1. becaufe in farufes and
ucw-bum chlldrr:n, the cornea being thicker,
lefs tranfparent, flatter, and not fufficiently
ftretched, on account of the fmall quantity of
aqueous humour *, vifion is very indiftinc,
and the retina is lefs affected by the rays of
Tight, which are neither freely tran{mitted to,
nor properly colleCted upon it; and, 2. be-
«caufe they want in a great meafure the faculty
of contracting the pupil, in order to the more
diftinét vifion of near objeéls, which feems
to be partly acquired by habit. 'The canfes,
therefore, to which the contradtion of - the
pupil are owing, being weaker in infants than
in adults, "tis no wonder that this paffage ap-
pears more dilated in the former than in the
latter.  Dr. Furin has given a different ac-
count of this phenomenon; but fuch as we
can by no means think fatisfactory -{-
In old people the pupil becomes lefs move-
able, becaufe the retina grows lefs {fenfible of
the

* Memoires acad. des fciences 1727. edit. 8vo. p. 34.9
349 & 350.

t Effay on diftin@ and indiftin&t vifion, p. 147.
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plainly voluntnry, and can be reftrained if
we pleafe, though they are often ritrbattende:i
Wiﬂl confcioufnefs of volition. - .-

Iy lookmg ‘at near ‘objects, the pupil is lei'
fened, at the fame time that the cryftalline
humour is brought forward towards the cor=
nea, by the contraétion of the ciliary procef-
fes ; but when we contemplate diftant ones,
the contraction of the ciliary proceffes and or=
bicular mufcle of ‘the wvea ceafing, the cry-
ftalline returns to its natural fituation, and the

~ pupil to that fize to which it is fixed by the
quantity of light applied to the eye.  Thefe
motions though both voluntary, yet come to
be fo conneéted by habit, that we cannot per-
form them feparately ; nay, as often as we
diret our eyes to any near obje&, the motion
of the cryftalline and contracion of the pupil
? naturally go along, and are performed in fuch
a degree, as is moft proper to procure diftinét
vifion at that particular diftance: nor can we
feparate thefe three motions ; although as they
| are all voluntary, they may be reftrained or
performed at pleafure.
Tue pupil differs from the anus, neck of
the bladder, and other paflfages guarded by
' Jpbinéters,
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Mﬂ&m. in being always d;lated whm; &
nothing adventitious a&s on the eye, while
the latter, left to themfelves, are conftantly 4
contra@ted 3 the reafon of which is, that the
natural and equable contradtion of the longi-
tudinal fibres of the zwvez, which ferve to. divfs 4o
late the pupil, is ftrongeft, while the mntrary, ,
holds true of the other paffages now menti=
oned, whofe [phinfer mufcles have either no
proper antagonifts, or fuch as are much
weaker than themfelves,  Further,  after
death, when thefe fphiniters ace relaxed, ‘and.
confequently their paffages rendered more pa-
tent, the pupil becomes fenfibly lefs, becaufe
the longitudinal fibres of the iris, to whofe
contradtion its dilatation was owing, lofe
their contractile power, grow flabby, and are
elongated.  Hence we fee, that at death the
eye-lids remain partly open, for the fame reas
' fon that the pupil is leflfened after it, Lo
Ir from any caufe the longitudinal fibres of
the wvez are rendered quite paralytic, while
its circular muftle retains its ufual power, the
pupil will, by the natural contraction of the
latter, be at all times very much confh’i&&dj
fo that in a bright light it will become little
lefs
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lefs than in the fhade. If the circular, as

- well as longitudinal fibres of the iris, are en-
tirely paralytic, the pupil will be altogcﬁler
deftitute of motion, and much in the ‘fame
ftate that it is fome time after death, 7. e. it
will be generally as much contraéted as the
pupil of a found eye is in a moderate degree
of hght‘.f If the mufcular fibres of the iris
are not wholly deprived .of their contraétile
pﬁwc.r, but greatly weakened, the pupil in a
dark place will have its edges a little retrated
by the action of the longitudinal ﬁbrcs, and
in a bright light will be fomewhat leflened by
the contraétion of the circular ones ; but thefe
motions will be much more mmnﬁdcrabhc
than in a found eye.

In all the cafes now mennoned the difeafe
called by Hippocrates, and others among the
antients, susparoma, will happen, i.e. the
patient will fee in the day-time, but in the
twilight and night-feafon, he will not be able
to diftinguifh objetts. = An inftance of this I
had lately occafion to fee in a young man of
about 27 years of age, who had ferved for
fome time in the navy, where he had been
expofed to much fatigue and cold : his eyes

aids appeared
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appeared found; nor:- could I obferve that
* they differed from the eyes of other people,
excepting that the pupil had very little mo~
tion : it remained always pretty narrow; and
was neither remarkably contracted by light,
nor dilated in the dark. This perfon 'fay; ¥
well enough' in the day-time, efpecially 1ftl}q :
weather was ferene ; but in the twilight, or
in an obfcure place, ‘was fo far from diftin-
guithing objects, that he could fcarcely ﬁn.d f
his way - ‘as his pupil had fome motion;. ag it
:Prnbablﬁ, that the fibres of the 7ris were, nqp
quite paralytic, though greatly debilitated : his
feeing in the day-time (hewed, that the reting
was eitherwholly, or ina great meafure, founds
and that his blindnefs in a faint light, was ow»
dng to the pupil’s not being dilated fo as toad=
‘mit a fufficient quantity of rays into the eye. .
Ir, after an inflammation of the 7rss, ari-
gidity is left on its circular or longitudinal :
fibres, ' the pupil will be deprived, -either
wholly, or in a great meafure, of its ufual |
motions ; and maybe either too much con~
tracted, or greatly dilated: if the former,
the patient will only fee well by day; . if the
latter, the eye will not be able to bear a bright
; hght,

e
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jt is more than probable, that the éruption of
the lungs through the wounds, 'ﬂ-::uxpirac-:’
tion, was owing to the air being retained in
them while the thorax collapfed. Laftly, Van
Swieten obferved, that during infpiration the
orifices of the wounds became lefs patent, by
the ribs being drawn neater one another, fo
that a lefs quantity of air would enter by them,
and a greater proportion by the glotfis: hence
the lungs did not collapfe ; as always happen-
ed in Highmore's experiments, when very
large openings were made at the fame time in
both fides of the #horax ; but when a hollow
tube, whofe aperture greatly exceeded that
of the glettis, was introduced into the wound
of each fide, the lungs inftantly fubfided,
refpiration ceafed, the voice failed, aﬁd the
dog feemed to die *, 7

Wirn regard to the pheromena, in expe<
timent 3d above mentioned, it ought to be
obferved, that the lungs ifi a natural ftate, e- -
qually fill the cavity of the sborax in infpira-
tion and expiration ; if therefore we fuppofe
the lungs to have been in a middle ftate of
diftenfion, when Mr. Bremond made his liga- -

X ' tures
* Commentar. in aphorifm. Boerbagv. tom. 1. p.271.
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'~ tures on the trackes, their bulk muft have
been confiderably lefs than the cavity of the
thorax when moft enlarged, but at the fame
time g;eater than this caviry‘ when the cheft 'm
violently conftri¢ted : {o that we ought not
to be furprifed, if, upon the elevation of the
ribs and deprefiion of the diaphragm in infpi-
ration, the lungs appeared to fubfide, and no.
longer filled the thorax, or if, upon the con-
{triCtion ‘of the breafl in expiration, they feem-
ed to fwell, and part of them was pufhed :mt
at the wound.

BuT though we fuppofe the frachea to ha‘m
been tied during infpiration, yet fince Bre=
mond found, notwithftanding the ligatures,
that after the dog’s death, a {mall quantity

- of air blown forcibly through the #rachea paf~
fed into the lungs, it is not improbable that
the diaphragm and tibs ftrongly fqueezing the
lungs in expiration, had forced out part of
the air contained in them through the wind-
pipe, fo as to have reduced them to a mode-
rate ftate of expanfion. il

LasTyry, if we fhould fuppofe the ligatures
to have been made even about the end of ex-
piration, yet the air remaining in the lungs;l

being
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being rarified by their heat, would foon in-
§ creafe their bulk to fuch a degree, as that,
| when the #horax was greatly conftriGted; part
| of them muft neceflarily be pufhed out at the
i wound.  Perhaps alfo, during the mhrgc
ment of' the. ‘thorax, a fmall quantity of air
ﬂught, nntwmhﬁandmg the ligatures, be re-
ceived by the srachea into the lung of the found
fide, which, upon expiration, would be
ChlEﬂ}' pufhed into the lung of the wounded
fide, fince its egrefs by the ghrtis would be
very difficult, on account of the conftriction
of the frachea.

THuAT the apparent rnotmns of thc lungs
in the above experiments of Bremond, were
in fa& chiefly owing to the motions of the
thorax, particularly to the alternate deprefiion
and afcent of the diaphragm, an experiment
related by this writer himfelf muft convince
us; for we are informed by him, that the 24-
domen of a living dog being laid open, and
2 hole made in the flefhy part of the dia-
phragm on the left fide, the lung of this fide
inftantly collapfed, and remained without a-

- ny motion, although the thorax continued to

be alternately dilated and contracted for a con-
fiderable
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- Bremond always obferved, that when.the
ribs were elevated, the lungs appeared red,

~ but became paler when the cavityof the breaft
was diminithed *. The lungs being no long-
er prefled while the thorax was enlarged, ad-
mitted the blood from the right ventricle of
the heart more fcadily into all their veflels;
‘but being ftrongly comprefled by the afcent
of the diaphragm, and depreffion of the ribs,
this blood muft in part be expelled; when
of courfe they become paler.

WaaT has been faid above, may ferve alfo
to thew how far Mr. Heriffant is miftaken,
when, from fome experiments of a like na-
ture with thofe of Bremond, he concludes,
that the apparent alternate dilatation and con-
traction of the lungs in animal&'ﬁhofe thorax
is laid open, is owing folely to the blood
pufhed into the pulmonary artery by the
right ventricle of the heart, wlﬁgh, by dila-
ting and unfolding all its branches and ra~
mifications, muft make the whole fubftance
of the lungs fwell, and caufe the air to
ruth into their veficles by the glitis 4. —

* Memoires acad. fciences 1739, edit. 8vo. p. 483 I'f
+ Hiftoire acad, des fciences 1743, edit. 8vo. p. 103.
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If this account of the matter was juft, the
alternate fwelling and falling of the lungs
would be very inconfiderable, and ought to
correfpond with the contraction and dilatation
of the heart; which however is not the cafe.
‘Befides, it ought not to be obferved at all,
when the paflage of the air into the veficles
of the lungs is obftructed by ligatures made on
the frachea, contrary to what happened in
- Bremond’s experiments, - i

Tuus much being premifed, to fhew that
the lungs have nat properly any inherent
power by which they can alternately contraét
-and dilate themfelves, but that, in ordinary .
and healthful refpiration, they always follow
the motions of the zhorax, we proceed next
to inquire, by what power or mechanifm ins
{piration and expiration alternately fucceed

- each other, or why the intercoftal mufcles
and diaphragm are contraéted and relaxed h'y .
turns, {o long as life remains,

THE learned Boerbaave, in orde:- to accmmt_- |
for the alternate motions of the thorax in re=
fpiration, fuppofes, that, at the end of infpi= *
ration, the blood is tranfmitted in fmaller
quantity to the left ventricle of the heart,

fince
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fince the pulmonary veflels muft be confider-
' 'ably comprefled by the lungs, which at that
time are diftended greatly with air: hence
he conceives, that not only lefs blood will be
diftributed to the intercoftal mufcles and dia-
phragm, but alfo that the influence of their
nerves muft be weakened ; as the fecretion of
the {pirits in the cerebellum muft be diminith-
ed, when a fmaller quantity of blood is puth-
ed into its veflels by the heart: the caufes,
therefore, which are fuppofed to contract the
infpiratory mufcles ‘being weakened at the
end of infpiration, thefe mufcles will be o-
vercome by the natural refilition of the elaftic
cartilages of the ribs, together with the re-
action of the abdominal mufcles, &e¢. 7.e!
expiration 'muft neceflarily follow; but no
fooner does the blood, by the motion of the
lungs in expiration, flow in a more plentiful
fiream to the left ventricle of the heart, than
the caufes actuating the infpiratory mufcles
begin to be increafed ; whence thefe mufcles
are contracted anew, 7.e. infpiration is pro=
duced, to which, for the reafons above men-

tioned, expiration muft neceﬁ'aﬁly fucceed ;
and in this way the altcrnatc motions of the
cheft
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cheft in refpiration are carried on ﬂimﬂgh,-
the whole of life *,  This theory it muft be
owned is very ingenious, and has an air ‘of
fimplicity which cannot fail to recommend it ;
but if ftri€tly inquired into, it will be found
altogether infufficient to account for the alter~
nate motions of the #horax, or to anfwer the
pheenomena of refpiration. For, |
1. Ir at the end of infpiration the interco-
ftal mufcles and diaphragm were relaxed, on
account of the fmaller quantity of blood and
fpirits then diftributed to them, why thould
not the heart, which alfo receives its nerves
from the cerebellum, be affected in the. fame
way ? If the fecretion of vital {pirits were di-
minithed, on account of lefs blood’s flowing
from the lungs to the left ventricle of the
heart at the end of infpiration, how could the
pulfe be then equally ftrong as at the end of
expiration ? which however is the cafe, fo far
as our fenfe of feeling can determine. But, i
2. ArTHoveH we fhould grant, that at the
end of infpiration the blood flows in a fmaller
ftream to the left ventricle of the heart, yeb. N
it will by no means follow, that the cerchelem
: will
* Boerbaave inflitut. med. § 619. & 620.
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diately they contra; and caufe a new infpi-
ration 5 which however could not pﬁm
 happen if Buerbaave's theory was true, fince
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\ g Lastry, The different phenomena’ of
refpiration, in the air-pump, difeafes of the
head, aftbma, and in melancholy people; are

not to be accounted for from Boerbaave’s theo-

ry, and are alone fuﬁmbm ow:rturmﬁ but

eft}ﬂame a&crwards ut b

- Tuelate ingenious Dr. Mm:rm aware nf '
'the difficulties attending Boerbaave’s account

of 'refpiration, has propofed  the alternate

compreflion of the phrenic nerves at the end
of iinfpiration, as the 'caufe which, at that

time, renders the diaphragm paralytic, and
confequently produces expiration : ‘he feems
indeed to doubt, whether the alternate pref-

fure of the inflated lungs on the pofterior

part of the pleura, can, at the end of infpira-
tion, intercept the influence of the nerves be-
longing to' the intercoftal mufcles which ly
behind it: but as the phrenic nerves run be-
tweenthe lungs and pericardium, and are only
covered by the thin mediaflinum, he thinks,
that, at -the end of infpiration, when the

lungs are much diftended with rarified air, -
thefe nerves muft undoubtedly fuffer fuch a

remarkable compreffion, as to render the
muf-slc to which they are diftributed paraly-
tic.
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the left ventricle of the heart, the fimulus
or uneafly fenfation ceafes: hence thefe mu-
fcles are relaxed ; and canfequeﬁtly by the
reaction of the cartilages of the ribs, and the
firetched abdominal mufcles, &¢. the cavity
of the thorax is leflened, 7. e. expiration is per-
formed; which, on account of the difagree-
able fenfation which begins to be felt in the
lungs, is foon fucceeded by a new infpiration.
Although; in ordinary breathing, we are but
little fenfible of this uneafinefs, arifing from
the difficult paflage of the blood through the
lungs after expiration is finithed; yet if one
attends to it, and reftrains infpiration for fome
time, it becomes very perceptible : and as in
afthmatic patients, the laborious contrations
of the mfpmatary mufcles are beyond all que-
ftion owing to an anxiety and fenfe of fuffo-
caﬁon in'the breaft; fo it is highly reafonable

to think, that in healthful people, the gentler
Jimulus of the warm blood accumulated in the
pulmonary vefiels, is the ordinary caufe of in-
{piration.

FurTHER, a variety of pbenomena concur
to perfuade us, that the blood ating as a ff7-
mulus on the veflels of the lungs, after expi-

ration,
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fpirits into fuch nerves as have their origin
from a different part? If external objects act
- on the nerves only, by putting a ftop to the
equable progreffion of their fluid, or:b‘y exci-
ting fome vibratory motions in them, how
. can any of thefe occafion, not only a more co-
pious derivation of fpirits through the nerves
thus affected, but alfo through a variety of
other nerves with which they have no con-
nexion, and whofe rife is from a different
part of the brain? The fympathy, therefore,
or confent obferved between the nerves of va-
rious parts of the body, is not to be explained

mechanically, but ought to be afcribed to the .
energy of that fentient BEING, which feems
in a peculiar manner to refide in the brain,
and, by means of the nerves, moves, actuates,

and enlivens the whole machine, _

But further, if the fympathy obfervable
between different parts of the body, be wholly
owing to the connexion or communication of
their nerves, how comes the pupil to be con-
tracted by the ation of light on the refing,
when the nerves of the #vea have not only no
communication with the optic nerve, but a-
rife from a pretty diftant part of the brain ?
or,
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the difficult paffage of the blood throtgh their
veflels' foon after expiration is finifhed, the
infpiratory mufcles are- contracted; we ‘are
not to afcribe this to ‘any unknown {ympathy
acting ‘mechanically upon thefe mufcles or
their nerves ; ‘but to the MinNp or fentient
principle,  which ' being affected by the un-
cafy: perctption in the lungs, is. thereby ex~
cited to-determine the influence of the nerves
- more: copioufly into the intercoftal mufcles
and diaphragm; by which the cavity of the
thorax being enlarged, and the lungs inflated
with frefh air, the difagreeable fenfation in
them is removed ;  and confequently: the ex=
traordinary derivation of the nervous influence
into the infpiratory mufcles ceafes :.rhence;
by the rénitency of the elaftic cartilages of the
ribs, abdomiiial mufcles, &e. the cavity of the
thorax is leflened 5 7. ¢. infpiration is naturally
followed by expiration ; which again muft
foon be fucceeded by a new infpiration, on
account of the particular fenfation which be-
gins to arife in the lungs.

3. It does not appear, that any effort of

the mind or fentient principle is neceffary to
A a . expira-
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 expiration ; for this naturally takes place ag
foon as the mufcles of infpiration ceafe to a&.
The renitency of the cartilages of the ribs
and ftretched pericardium and peritonzum, are
wholly owing to the elafticity of the parts,
and not to any mufeular eontraction or addi~
tional ':ﬁrrdc'mmmmﬁcmd to them at this
time; - nay, the realtion of the abdominal
mufcles in expiration, feems to be pretty
much of the fame kind ;  although-it is not
improbable; . that the - extenfion  of their
fibres, by the depreffion of the diaphragm in
ml'pimtmn,-myr as a very gentle fimulus, lex-
cite i’ them a true mufcular contraction #;
However, this isritation prompting the abdo~
minal ' mufcles to contract at the end of infpi~
ration, muft be very inconfiderable, and in no
way like the convulfive motions induced on
‘other mufcles by a fimulus 5 fince, when they
are greatly firetched by a very full infpiration,
we don’t find any difficulty in preventing theif
contraction; or in mpde;aﬂng it as we pleafe;
. " while,
#* The fame tI'un%' may be faid of the fternocoftal mufcles,
which are generally thought to pull the fernum and carti-
lages of the ribs downwards and backwards in expiration,

but which feem fcarcely, if at all, to aé in ordinary and
gentle expiration.
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‘while, on the contrary, in vomiting their mo-
tions are altogether convulfive and involunta-
ry. Further, the #borax of dead animals be-
ing in a full ftate of expiration, fhews that
this is brought about, after all mufcular action

ceafes, by the mere elaftic force of the
Nor is it any objection here, that when air is
blown into the thorax of a dead bedy, expi-
ration is performed more flowly than in a li-
ving one; becaufe, by the cold and total
ftagnation of the fluids, the parts not only
become more rigid, and the articulations of
the ribs lefs moveable, but the inftruments of
expiration lofe, ina good meafure, their ela-
Atic power. ; ; z
Lastiy, the pbenomena obfervable in co-
anatous patients, and which we fhall hereafter
take notice of, fhew, that whereas in{piration
is owing to the energy of the fentient prin-
ciple, and is here, therefore, in 2 manner in-
terrupted, expiration is performed as ufual ;
‘which could not happen, if, like infpiration,
it proceeded from the mind, or from any
particular fenfation direéting it to put certain
mulcles in action ; for in that cafe there ought
to be a paufe at the end of infpiration, as well
as
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as at the end of expiration. Upon the who}m
then, we may conclude, that expiration natu~
rally enfues as foon as ever the infpiratory mu-.
{cles ceafe to act, chiefly by virtue of the ela-
fticity of the diftracted  parts, and fecarcely at
all by the power of any mufcular conttafh. :
on: ¥, aacy 1

" HerRe we may ohferve a rsmarkabie ana-
logy betwixt the motions of the pupil, and
of the thorax in refpiration. ~ The coarctation
of the pupil, when light is admitted into the
eye, is owing to the mufcular contraction of
the circular fibres of the wwes, in which,
¢cherefore, . it feems to correfpond with infpi_af_
ration ; but its relaxation when the fimulus
of light ceafes, is'produced merely by the
natural contraéion of the longitudinal fibres

nf this membrane, and confcquently in thu
it refembles expuatmn _ 4B

4. IFit be demanded, why, after the lunéég-
by an effort of the will, have been kept for =
; y fome

* What is faid here, is only meant of ordinary and
- gentle expiration, which is performed without tﬂl’lgl

nefs, or the affiftance of any of thnﬁ;-, mufcles which aét in
violent’ explmtwn
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fotne time in a ftate of full infpiration, the
infpiratory mufcles are immediately relaxed,

when this effort ceafes, and not rather conti-

nued in a ftate of contration, feeing there

is an uneafy fenfation in the lungs, equal to
what happens after expiration ; the anfwer is,

that the difagreeable fenfation is of a different

kind, and which, the keeping the lungs in
a ftate of infpiration, would tend rather to in-
creafe than remove : for fuch is the conftitu-
tion of our frame, and the law of that won-
derful union conneing the foul and body,
‘that the former, upon any uneafy percepti-
on, produces fuch motions and changes in the
latter, as naturally and moft effectualy tend
to leflen it, or expel the irritating caufe. —
Thus the uneafy fenfation arifing from the
adtion of light upon the tender refina, isnot
followed by a contraction of the longitudinal
fibres of the #vea, becaufe this would not

have the effe@ of diminifhing, butof adding
ito the difagreeable perception. For the fame
-reafon, the mind, in confequence of a Srimu-
lus or uneafy feeling in the lungs, determines

‘the influence of the nerves into the interco-
Atal mufcles and diaphragm, and not into the
: ' mufcles
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mufcles of the abdomen, back, or loins. But
further, the continuing the infpiratory mu-
feles for any time in a ftate of full contraction,
never failsto give fome degree of uneafinefs;
{o that it is no wonder, if they be relaxed as
ﬁmm&ceﬂ'aﬂ of thrw:ll ceafes; o il

5 Snnntn furpnze, or any thing that w"ﬂ
!mt for a few moments ftrongly fix the atten-
tion of the mind, prevents the hiccup, if it
be from a weaker caufe.—Sneezing is ftiffled
in the beginning, whenever an attempt to
perform it raifes an acute pain in any parl:tf
the body; as frequently happens in rheuma-
tifms affe@ing the mufcles of the back or
thorax. In thefe cafes, the mind, being more
ftrongly affected by fomething elfe, becomes
in a great meafure infenfible of the irritation %
‘wherefore no violent or convulfive motion éﬂ-
fues.—In the fame manner, if there be
a gentle irritation in the fraches, any
that renders the mind lefs fenfible of this, will
prevent coughing. Hence in time of eaﬁﬁ’g

‘a
- * How a ftronger fenfation fhould de.,{troy, or render the
mmd infenfible of a weaker one, is a queftion attens :

with fome difficulty ; concerning which feec below Sedt, iy
anfwer to objeétion 2.
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4 tickling cough generally ceafes, or is lefs
frequent; for not only the chewing and fwal~

~ lowing of the food engage the attention of
the mind at that time, but the motions of the
larynze in deglutition have almoft the fame
effect in leflening the fenfe of irritation in the
trachea, -as fri€tion has in diminithing a {fmall
degree of pain, oritching, inany part of the
body. ' As therefore the convulfive motions
of coughing, fneezing and the hiccup, are un-
doubtedly owing toran uneafy fenfation affe@=
ing the .mind, may we not: juftly conclude,
that the gentler [imulus of the blood, in the
veflels of the lings, becomes, through the
intervention of the mind or fentient principle;
the caufe of the. MmMmmmof the
infpiratory mufcles? -

6. Tuis however will fill furgher appear,
from confidering the pb@rnomena of refpirati-
on in fome morbid cafes, and in animals pla-
. ced in a receiver partly exhaufted of air.

- & IN acute difeafes, where the head is much
affeCted; a remarkable alteration often hap-
pens in the breathing: expiration indeed fuc-
ceeds mfp;lratlor;. in the ufual way; but fome-

times,
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affected by the fimulus or flighter uneafinefs
which begins to be felt in the lungs, after ex-
piration is ended, ufually perform refpirati-
on more flowly, and after longer intervals,
than thofe who are in perfec health; by which
means, the blood paffing lefs freely through
the pulmonary vefiels, and being partly accu-
mulated in them, a fenfe of weight and fuf-
focation arifes, which more powerfully affects
the mind, obliging them often to draw ina
more than ordinary quantity of air, and occa-
fioning what is ufually called a deep figh.

¢ By what mechanifm . can it be, that in
the half-exhaufted receiver of an air-pump,
animals breathe quicker and higher? Certain-
1y, upon Bserbaave’s principles, the motions
of refpiration ought nat to be redoubled in
this cafe, fince the blood flows with greater
difficulty through the lungs. And if, accor-
ding to Swammerdam and Pifcairn, the alter
nate motions of the thorax were owing to the
infpiratory mufcles having no antagom:&s, how
could this be altered by the air’s being render-
ed lighter, or in what poffible way could this
or the ftagnation of the blood in the lungs,
make thefe mufcles repeat their contraétions

more
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more ftrongly and frequently ? But it is evi-
- dent, that,'upon the fcheme we haveadvanced,
in proportion as the air in the receiver is ex-
haufted, and refpiration becomes more diffi-
cult, the mind muft redouble its efforts, in
order to dilate the lungs more fully, and to
get rid, if pofiible, of that anxiety, or fenfe
of fuffocation, which ever accompanies the
ftagnation of the blood in the pulmonary vef-
~ fels, or its difficult paffage through them.
. ¢ LasTry, upon what bypothefis, founded
wholly in the received properties of bodies
_ and the laws of motion, can it be thewn, that
the frequency and fulnefs, flownefs and {mal-
nefs of refpiration fhould, in healthy people,
conftantly -be in proportion to the heat and
cold, rarity and denfity of the air?

other INVOLUNTARY MoTIoNs. 199

7. RespiraTioN differs from moft of the
other fpontaneous motions, in that the will
has an abfolute power over it: thus we can
at pleafure accelerate, retard, or put an entire
ftop, for a confiderable time, to the motions
of the intercoftal mufcles and diaphragm: nos
is this power of the will over thefe mufcles
owing (as Boerbaave thinks *) to the mind’s

PrE.‘-
® Inftitut. med, N° 624,
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~ a diftant part, and not to the organs moved;
and while Jwﬁhm is gentle, and
part affected by it not very fenfible, as is
ly the cafe of the lungs, th@mamﬁhm
muﬁqsfthm@zwmmmum g
be preveated by the interpofition of m will;
but if the flimulus and unealy fenfation.

 greatly increafed, the ufual motions enfue,
fMﬂf }m}ﬂmmmﬁm of the will t
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ly be unable to evacuate the urine and feces,
but muft have been deprived of the happinefs

and advantage of communicating our thoughts

* to one another in the way of {peech.

£ Ir it thall be objeted againft the mind
or fentient principle’s being the caufe of refpi-
ration, that it obtains at all times, and is kept
up when we are afleep, and not confcious of it ;
it may be a fufficient anfwer, to obferve, thata
variety of actions are performed by the influ-
ence of the mind, without our adverting to
them in the leaft. To give but one inftance :
The eye-lids never ceafe, after fhort intervals,
to move, whether we be fenfible of this or

not, nay frequently, aswhen anything threat-
ens the eye or touches the cornea, they move
whether we will or no; and yet thefe their
motions are undoubtedly owing to the mind.
‘Why, therefore, may not refpiration be carried
on much in the fame manner, without our at-
tending to it ; efpecial-ly fince we have thewn
that there is a material caufe in the lungs, in-

fluencing the mind to continue this action ?
In time of fleep, don’t we often fwallow
‘the {pittle, talk, move our limbs, and entire- '

1}' change the pofture of our bodies? Nay,
fome
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whmh. n&v&i‘them%, muﬁaeeeﬁhrﬂy bea
bed to the action of the mind.—Further, i
 cafes where breathing is difficult, when
patients are no way confcious of it
in time of fleep, refpiration feems to be pe
formed, partly by the affiftance of other n
fcles befides the proper mﬁm‘atofy ones,
mufcles which commonly are not cm
.except in voluntary motion, and whofe'a
therefore, in fuch extraordinary cafes,
be attributed to the mind alone, On
pretence of reafon then can it be urgad '_
the motions of ﬂle d:apﬁmgm and in
mufcles, fince they continue to be perforr
while we are afleep, are in no way owing
the mind ?—Let a child, when afleep
‘breathing foftly, have a thrt:k cloth laid
. its face; immediately it will begin to b
deepcr and quicker, and will go on to
" in this manner, till, the cloth being re
- the cool air is adnuttcc'l into the lungs.
"nndoubt@c_ily muft arife from the un_e': 1
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avhich the mind feels from the difficult paf-
fage of the blood through the lungs, and the
want of proper air; in order to get rid of which -
inconveniencies, it moves the thorax with un-
common force and frequency, whence a great-
er quantity of air isinfpired, and the lungs are
more widely dilated.—In an afffma, does not
the fenfe of fuffocation excite the mind to re-
double the motions of the infpiratory mufcles,
and are we not fenfible of this when awake ?
In fleep, when we are lefs confcious of this
uneafinefs, does not the mind perfevere in ex-
erting its influence in the fame manner up-
on thefe mufcles? A ftrong argument this,
“that the mind, as a fentient principle, is often
affected by what paffes in the body, and is, in
confequence of this, excited into aétion, when,

in the mean time, we don’t advert to any fuch
thing,

SECT.
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Out bodies, framed, as they are, with the
moft exquifite {kill, would foon perifh if de-
prived of the benefits of food and air. ‘'The
former of thefe, muft be fupplied at fthort
intervals, but the latter can hardly be want-
‘ed for a moment. The fatus, while in the
womb,' flands not in need either of the one
or the other ; the mother’s juices, tranfmitted
 to it through the veflels of the placenta, fup-
plying the want of aliment; and the pecu-
liar circumitances of its heart making the al-
ternate motion of re’fpi_ratiqn, which is requi-
Afite for carrying on the circulation of the
blood in animals after birth, unneceffary here;
while the mother’s fluids, having fuftained the
. ation of the air in her lungs, are duely fit-
ted for all the purpofes of the farus, with-
~out any refpiration ofits own. The necefli-
ty, therefore, of air and aliment commences
with our birth; and as we are excited to take
in meat and drink by the uneafy fenfations of
hunger and thirft, which, as faithful moni-
tors, never fail to warn us when thefe are

wanted, but immediately ceafe upon the ap- -
pﬁtite’s being fatisfied; fo, to prevent our
being in dangcr of perithing through the want
of
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bf ﬁ‘éﬁ ah'}_-» mu&w ‘unlefs the Gm
mﬁnmﬁyrewd. andne
pﬁa&af*ﬁ%‘ﬁn‘ thus brought into .- ]
am@%mm, which may not i 1
 be termed the APPETITE of br
2 E&iﬁaﬂm appetite for frefh air be as
to animals after birth, as a defire of alime;
and if no one ever yet thought of accoun
 cither for the fenfations of hunger and
or for the taking of food confequent upon
‘them, merely from the mechanical conftru
‘&ion of the ftomach, gulletand fauces, with-
‘out having recourfe to a fentient pnneilhl
it not highly unreafonable and unphilo:
cal to attempt to explain the aétion of
“ration from principles purely mechanical,
to deny the perception and aperatlon of
 tient active principle to be the caufe wh
firfk begins, and ever after continues it?
‘analogy is too ftrong. not to i’cﬂke mi'g,i
preﬁa&medmm'd! ks e, (il
~ Burt it may be here aﬂwﬂ, in the way of
- objection, why, if the Sfeetus, durmg its
finement in the womb, has an inclinatio
breathe, is not the liquor amnit, llkd h
after birth, received into its lungs, and
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led alternately *: The anfwer to which is,

1. Tuat had the fwfm in utero ever fo

{trong a defire to perform the action of refpl-
ration, it could not admit the f;gwr amniz in-
to its lungs; partly on account of water be-
ing a fluid altogether improper for the purpo-
fes of refpiration, but more efpecially becaufe,
whenever it fo much as touches the top of
the larynx, the glottis is fo conftricted, by
the com"ulﬁve contra&ion of its mufcles, that
fearcely can even oné drop pafs into the lungs.
This appears evidently from the obfervation,
that thofe animals, which have been immerfed
and kept under water, don’t admit any of
this fluid at all into their lungs, much lefs fuch
‘a portion of it as might pmperl}rbe efteemed
the caufe of their deaths 4. If, therefore,
a fmall quantity of water has at any time
been found in the lungs of drowned ani-
’ Dd mals,

* Dr. Martine has propofed it as a problem, why the
feetus in time of ge.ﬂ:atmn never dilates its thorax, nor
. at any time before birth performs, however flowly, the
motions of infpiration and expiration fucceffively. = Me-
dical Effays, vol. 1. art. xii.

t+ Hiftoire academie des fciences 1719, edit, 8vo. p. 32.
& 1725, p.16.
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y d ""fmea‘“ﬁiﬁ the ﬁﬁ
~artery, from whofe beginning 'thiﬂm@
Bﬁﬁ@ the himdrﬁe ‘thus 1f3§’1ﬂ1e§~
fireams into the veflels of the hﬁxgb at,
- even fomewhat earlier than the time
‘muft there not hence enfue a- greater
of heat, and fulnefs, a more active
and uﬁw in thefe veflels; or, &
words, muft not the appetite of breath
hence neceffarilyincreafed? After birth,
 the farus remains for fome time inclofed
fecundines before it is allowed to breath
increafed motion of its blood may well be
pofed to be much abated ; however t
which it is now much more expofed
formerly, by conftringing the placen
cutaneous veflels, muit accelerate the
of their blood to the right ventricle
heart, and, by this means, increafe the
of the circulation in. th.e interior. paﬁs 0
bedy. ik '
& ITisnot mxprnbabh;, that the air,
m adting as a cool elaftic fluid upon the bl
cont
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the lungs, before birth, fill the cavity of the
thorax; there can be no wvacuum into which
the air may rufth: for, if there were, the
figuor . amnii muft have been forced into it,
while thé fefus was in the womb; and in
dead-born farufes, the air ought to rufh into
the lungs and expand them; both which
circumftances are contradicted by experience.
The Do&or adds, Irrumpit; inquam; aer i ela~
teris et gravitatis, noh autem dilatati prius pe-
éoris; compulfus *3 whence it'is evident he was
quite undcquaitited with the true manner in
which infpiration is perfortned : for it is owing,
as has been fhewn above, to the enlargement
of the cavity of the breaft, made by the con-
traction of the intercoftal mufcles and dia-
phragm. Befides, fince the thorax isin a ftate
of full expiration in all dead animals, it evi-
dently appears that the air cannot, by its gra-
vity, &e. dilate the lungs; but that, in order
 to the fir{t infpiration, the diaphragm and in-
tercoftal mufcles, by their contradtion, muft
enlarge the cavity of the cheft.
Tue great Boerbaave, after Thruflon and

Ee Borelli,

. D:H‘ert de cauf, qua fang. fluit per pulmon. Se. 15.
IR
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natural way. But, asthe action of the
fcles iswelmod in a more regular mﬂ
‘ble manner as foon  as the caufe of
eaaﬁea, it fecms more reafonable to
that the firft infpiration is owing to the
caufe as the fecond, third, and every fu
ing one, namely, to a particular fenf:
‘the lungs affeting all new-born
while the pain, whmh‘mﬁens ©
nmrdy accidental, and feems not to g

ﬁ.gnm by ﬁ':&ion, agmuon, or by bla
‘into their guts or lungs; all which expedier
as theymmumcm motion to the hlae*!;

8
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gnating inthe great veins adjoining to the heart,
tend to renew the contractions of this organ
- and confequently the circulation of the blood
through the vefiels of the lungs, to which a-
lone the recommencement of breathing is ow-
Jing, and not to any attempt to cry or howl,
which, in thefe cafes, is {feldom obferved.
- FurTHER, in batts, hedge-hogs and other
animals which ly in a death-like ftate during
the winter’s cold, and without apy alternate
motion of their thorax, can the recommence-
ment of breathing, in the fpring feafon, be
afcribed to any painful fenfation exciting them
to ery? No, furely. But the returning heat
~of the fun agitating their fluids, and commu-
nicating a new motiou to their heart, the
blood is pufhed, as is ufual in living animals,
into the pulmonary veffels, where, chiefly on
account of its difficult paflage, it excites a pe-
culiar fenfation, which roufes the foul or fen-
tient principle, as it were, from its ftate of
indolence and inadtivity, to contract the in- .
fpiratory mufcles, and thus perform the action
of refpiration. 3
Uron the whole, I think it evident that the
beginning of refpiration in new-born animals,

b 4
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' thing'in the air which fapports the vital flame.
~ Butalthough it is not improbable that the air,
i g ; il © 1 -befides :

icked the outer coat of the lungs with a penknife, pre-
| fervedthim alive, by keeping hisungs fully diftended with
| ich he m

- acontinued blaft of air whi - made to pafs through them
% “means of a pair of double bellows *, 'But as the

flows much more freely through the pulmonary vef-
s when the lungs are inflated, than whefthe ':gm]-_
epfed, it is by no means furprifing, that in 'this dog,
which had loft a grear deal of bleod during a former ex-
periment, the inflated fhould afford an eafy enough
‘paffage to the fmall quantity of 'this ‘Auid that would be
thrown into their s by the contraétion of the right
ventricle of the heart ; efpecially if we confider, that the
ﬁaﬁr& ﬁ;ﬁ; bif"airia;?ﬁ?nuc&aﬁlg, Eehi}e -i‘fl ‘was paf-
ng thr the lungs, efcaping mall wounds
made inﬁ%héi'r external furface, 'havg communicated a
confiderable ofcillatory motion to all their veficles and vef-
fels, whence the motion of the blood through them would
be greatly promoted. . And that a very fmall agitation of
‘the lungs may be fufficient to keep up the circulation
ugh their veflels, and preferve life, plainly appears
from the faintings which hyfterical people are fometimes
fubject to.  In thefe faintings, which I have feen laft from
to pear 15 minutes, the Pu]_fe, perhaps, beats a ve_ri;_little
ower than before, but with its ufual regularity ; while in
‘the mean time there is no motion of the thorax obler-
vableto the eye, notwithftanding that, by holding a lighted
candle m!ﬂrtfle mouth, one can eafily difcover that they
breathe, though it be very m:f}y and 'ﬂowi_r. Further,
-in Dr. Hook’s experiment, the paffage of the blood through
- pulmonary veffels muft have been much’ freer than
B8 W it Waimaln b duin ke Jdne dn o flain
of full infpiration, becaufe they are, while in this ftate,
‘confiderably prefled upon by the rarified air endeavouring
‘%0 inflate them more and more on the one hand, and the
fides of the zhorax refifting this inflation on the other:
¥ Philofoph. Tranfaét. abridged, p. 66.
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befides its action on the lungs, asa cob]',-i_clﬁ'
ftick fluid, may contribute in fome other
towards fupporting life; yet fince a_fatus W
live a confiderable time without refpiration,
when feparated from its mother and involved
in its fecundines, its dying fponer for want |
of air, after it hasonce breathed, cannotbe
owing folely to the defet of any thing whml;
this fluid might communicate to the blood
in the lungs, but muft be deduced from thi
change made in the pulmonary veflels by re-
fpiration, as has been above explamed M
this reafoning is confirmed from the obﬁ::iﬂﬁ
tton, that animals, through whofe lqus 4
{mall fhare only of the blood circulates, @,
fuftain the want of air much longer than man
- and the other more perfect animals, in which
~ the whole mafs of blood paffes through the
pulmonary veffels: as likewife that new- -
born animals, which have breathed oniy fora .
fhort time, don’t die fo foon in the air pugﬂ’ 5
as others do * g
. Having thus, at large, fhewn the 'aﬁl
and other involuntary motions of animals
be all owing to a fimulus of one kind or othet,
acting either munedmtely upon the organ.
‘moved,

# Phﬂufophlcal Tranfadt, abndged vol. 2. p- 217. &z:E;
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moved, or on fome -neighbourihg- part with
which it feems to have a peculiar fympathy ;
it remains that we next inquire, whence this
power of a ffimulus over the mufcles of animals
‘muft be derived?

8- ECTh X

Bf the reafin why the mufiles of animal
 excited into contraltion by the application of a
ftimulus.

i HE mufcular fibres of animals are fo

4 framed, as to contract whenever a caufe
proper to excite their action is applied to
them, or, in defe@ of this, always to remain
at reft. ‘This caufe is either an effort of the
will %, or a_ffimulus of fome kind or other -+
to the former are owing the voluntary mo-
tions; and to the latter all fuch as we call
vital and fpontaneous. -

How or in what manner the will aéts up-
on the voluntary mufcles, fo as to bring them
into contraction, is a queftion wholly beyond
the reach of our faculties ; and indeed, were
it otherwife, the anfwer would be of no great

_ importance
* Se. 1. Ne° 4, above,
+ Ibid. Ne 8.
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de thanmeraihahg&ys of whatever
kind it may be fuppofed, is no more than a
 piece of dead inaétive matter, ~without any
- power of generating motion 3. -and that tho’
it ever recoils with a force proportional - to
- that which bent or wound it up, yet it does
: m; Dﬂl;‘jfﬁiﬂ itmﬁqucncﬁ:bﬁitsa hﬁhigf'!m
upon, and not from any proper agency of -its
~own.——That the fharpeft needle: does not
‘produce ftronger vibrations: in' the fpring of
‘awatch, than a blunt one acing upen it with
‘equal force ; ‘and that fpirit' of wine, or oil ‘of
wvitriol, “dropt upon’ the moft-highly elaftic
body, " difturb not [ its ftate'of  reft; any more
than the. mildeft milk, “or oil ‘6falmonds :
- whereas ‘the contrary of all thid is true with
‘refpec’ to the action either of ftimulating fo-
1id bodies wimiﬂunimupm the mufcular
fibres of 'animals;’ whence it follows, that
- the'motions' they produce are not to be ex-
iplained by any elaftic powers, 'which, it may
%:magmedmhcfaﬁﬁm& mrmﬁﬁe&” mﬁlﬁl!
o ol S RTRa TS e o TE g n
‘{ZnﬂTHEk!, ‘giving {cope to a- hvaly imia-
‘gination, have farcied the animal fpirits lod-
ged in the C‘a."lﬂtlEE of the. muf‘;ular fibres, to
cen{iﬂ:
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, to be owing folely to their mechani-
cal ftradture; or to the peculiar atrangement

- and difpofition of their Fpasiat
- '

.5 -SoME may; perhaps, be of upmmn,
zha: the all-wife AuTHOR of nature hath en-
dued the mufeular ﬁbrcs of animals with
certain active powers, far fuperior to thofe

- of common matter, and that the motions of
irritated mufcles are owing to thefe.  And
indeed we cannot but readily acknowledge,
that he has animated all the mufcles and fibres
of animals, with an active fentient PRINCIPLE
united to their bodies; and that, to the energy
of this PRINCIPLE, arc owing, the con-
tractions of ftimulated mufcles. But if it
be imagined that he has given to animal fibres
a power of fenfation, and of generating mo-
tion, without fuperadding or uniting to them
an active PRINCIPLE, as the suBJECT and
causE of thefe, we prefume to fay, that a
fuppofition of this kind ought by ne means
to be admitted ; fince, to affirm that matter
can, of itfelf, by any modification of its
_parts, be rendered capable of fenfation, or
of generating motion, is equally as abfurd,

g H h as
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. & TIr the motion of our mufcles from a /-
 mulus were owing to elaftic vibrations of

 kind whatever ; how could the fphiniter pu-

_ pille and the mufcles of the internal ear, con-

- tinue uniformly and equably contracted for a

P dpﬁﬁdemblc time, which they never fail to

be, when the fimuli affe@ing them act with

unvaried force? And why ought they not ra-

ther to be agitated by a number of quickly
‘repeated contractions? Nay the continued,

- uniform and equable contraltion of the vo-

luntary mufcles would be impofiible, if their
motion was owing to any elaftic ofcillations.

y Ir mufcular motion from a fimulus were

the effect either of the vibrations of the ner-

vous fluid, or of the folid elaftic fibres of the

mufcles themfelves, the alternate contrations

‘of an irritated mufcle, like the vibrations of
elaftic bodies, ought to follow one another

at equal intervals, nor would they be more

flowly repeated as they become weaker, and
“were about to ceafe; which however is the

cafe. A mufical chord, a bell, or any

- other elaftic body, performs its vibrations in

equal times, whether it be acted upon by a

- ftronger or a weaker force; and its ofcillati-

: ens
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guence of the mechani¢al action of the fis
mulus upon the mufcular fibres: but as we
find the mufcles of animals brought into acti-
on without any irritation of their fibres,
whenever a flimulus is applied to the coats
or membranes covering them, or to fome
- neighbouring or even diftant part, it feems
abfurd to imagine fuch motion owing to the
mechanical action of the fimulus upon the
fibres of the mufcle, and not to the impref-
- fion it makes on the fentient principle. Thus
the contraltion of the [phinéler pupille arifing
from the action of light on the refina, with
which it has no communication of nerves,
cannot poffibly be explained mechanically,
but muft be owing to fome fentient principle
in the brain, which, excited by the uneafy
fenfation, determines the influence of the
nerves more copioufly into that mufcle.  The
fame thing 15 alfo true of the various motions
of the mufcles of the malleus and flapes from
different founds ftriking upon the auditory
nerve ; and of the motions of the eye-lids as
often as any thing irritates the sornea, be it ever
fo gently.—The contration-of the diaphragm
and intercoftal mufcles, in confequence of an
Ii uneafy
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Maﬁxhﬁfﬂ ! qnae:j h}'&e. diffic
fage of the blood through the pul
fels. 'The violent action of the ¢
and abdominal mufcles in a zengfius ¢
gury is to be explained in the fame wa

' Hw;‘prha&mn‘ﬁe fire, or a drop of
~water, falls upon one’s foot, thelegis
*@r&mnﬁhmmtﬂsﬂm body; butas
fcles employed in this action are thofe
‘run along the thigh, and are inferted a
‘head of the tibia, it is manifeft that
mulus cannot excite the mufcles into
&ion 'in - confequence of any mech:
~@&iéon upon them : and if fympathy of n
or continuation of membranes, fha
'ied as the caufe of this moﬁcm,': .
ydemanded, why the mufcles whic
-mﬁgmwﬁg and are inférted into ¢t

- are not more remarkably moved than
.rt!mﬁﬁugﬁ fince t!ief’fﬁavefa nearer conn
with the part to which the /limulus is
ﬁh?&b‘m:tsoﬁhe legare not

iCBL

.*
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ﬁmﬂy into a&ion with its flexors. It re-
~mains therefore that the motion of the leg, in
this caﬁ:, be attributed to the pain or uneafy
fenfation excited by the fire or boiling water,
for avoiding of which ‘the fentient principle
is inftantly determined to put the flexors of
the leg in motion, and fo to remove the mem-
ber from the offending caufe. Nay, where
the flimulus is applied to the membranes or te-
guments covering the mufcles, it feems high-
ly probable, that the fubfequent contractions
are not owing to any change firft made on
their fibres: thus the convulfive motions of
the intercoftal and other mufcles of the trunk
of the body, which are excited by tickling
the fides, muft undoubtedly be aferibed to the
mind, which, in order to avoid thedifagreeable
ut,tl]:gtlon, puts thefe mufcles in action, and
not to any immediate influence the tickling
can have on their fibres; otherwife why fhould
the fame mechanical aGion of our own, and
of another perfon’s fingers, affet us fo dif-
ferently >— TinCure of ipecacuan applied to
the internal furface of the ftomach, does not
feem to produce the convulfive contractions
of that bowel in vomiting, h}' Lmrnedmtely
aﬁ'eéhng
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fon; and the feeing of a lemon cut, produ-
~ ges the fame effe@ in many people.—The
fight of a medicine that has often provoked
vomiting, nay the very mention of its name,
will in many delicate perfons raife a naufea
and they are affected much in the fame man-
ner when they behold any one under the vio-
lent operation of an emetic,—The apprehen-
fion or fear of having one’s fides tickled,
caufes almoft the fame motions in the trunk
of the body, while another perfon threatens
or attempts it, as tickling n:felf would do,

though in a lefs degree.
FurTrER, That many very re.markable
changes and involuntary motions are fud-
~ denly produced in the body by the various
affections of the mind, is undeniably evinced
from a number of fals. Thus fear often
caufes a fudden and uncommon flow of pale
vrine. Looking much at one troubled with
{ore eyes, has fometimes affected the {pe&ator
with the fame difeafe. Certain founds
caufe a thivering over the whole body.—The
noife of a bagpipe has raifed in fome perfons
an inclination to make urine.—The fudden
appearance of any frightful obje&, will, in
delicate
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~.ges motions and changes in dlffcrent pal'ta of
& he body.

Ir then external caufes affe&.mg the bnun,
&Qr by the intervention of the mind or fen-
Wt principle, produce remarkable changes

_ ~ in the mufcles of fpontaneous as well as of
- yoluntary motion ; and if the idea of a fimulus
- has in many cafes almoft the fame effect as
‘the thing itfelf ; is it not highly reafonable

- to think, that ftimulating things applied to .
the mufcles of animals excite them to con-
tract, not by any immediate mechanical action
upon their fibres, not by caufing an unintel-
ligible explofion or effervefcence, or exciting
ftrong vibrations in any ethereal or elettrical
~matter fuppofed to be lodged in thefe fibres
or their nerves; but by difagreeably affeCting
the fentient PRINCIPLE, in confequence of
which it determinies the influence of the
nerves more copioufly into the fibres of the
mufcle ftimulated. And there is the lefs
reafon to hefitate in admitting this doirine,
fince the various phenomena jult now recited

feem undoubtedly to prove the prefence, a-

gency and very extenfive influence of some-

“THING in'the bodies of animals, of a nature

+ different
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the mind or fentient principle is; by this, exs
cited to determine the influence of the nervqgsl :
niore copioudly into its fibres: |

Tais doctrine of the alternate contra.éhoﬁ,
of the heart being owing to the power of thg, ,
mind, excited into action by the fimulus of
the returning venous blood admitted into its
cavities, is greatly ftrengthened by the ac-
count we have given of the alternate motions
of refpiration, of the contractions of the mu-
fcles of the internal ear and of the pupj.l
Thefe we have clearly fhewri to proceed from
the mind, as affected by a flimulus, and to b#. L
altogether inexplicable upon principles mcraﬁ :
1y mechanical. The firft of thefe muupfu '
(wz refpiration) agrees with that of the hear& :
in being performed whether we attend to it
or no, and whether we fleep or are awakm
though it differs from the heart’s motion, i
being partly under the dominion of the will.
The motions of the 774 from 11ght and 6f ;
the mufcles of the ear from various i'nun&l)
differ from thofe of the heart, both as thé}
are not vital, nor continually and alternately
excited by caufes within the body, but owing

to external caufes aing at particular times
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on the organs of fight and hearing:. thefe
- mufcles; ‘howefer, exaltly agree with the
heart in this, thatstheir motions are altoge-
" ther involuntary, and cannot be controuled
‘by any immediate effort of the will. Since
then, in the mufcles of refpiration, we have
an inftance of a vital, though not altogether
involuntary motion, proceeding from the
mind ; and, in the mufcles of the #veg and
ear, examples of motions, which, though
not vital, are yet wholly involuntary, owing
to the fame caufe; - may we not, if it be in
the' leaft allowable to argue from analogy,
fafely conclude, that the contraétion of the
heart, which is both vital and involuntary, is
ultimately to be referred to the f{entient prin-
ciple excited to put this mufcle jh motion by
the irritation of a material caufe acting upon
it alternately? What.has been faid of the
motion of the heart, as proceeding from the
mind, is equally applicable to the periftaltic
motion of the ftomach and inteftines, and ta,
the reft of the vital or involuntary motions.
ArTtHoucH what has been already offer~
ed, might be fufficient to fthew, that all the

& M m motions
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motions of animals, involuntary as well ag
voluntary, are fome way owing to the mind;
yet as this do@&rine may appear to fomg, who
have always been ufed to think in a different
way, as befet with many difficulties; and
as there may not be wanting thofe, who are
unhappily more tenacious of received opi-
nions than willing to embrace fuch as are
true ; we fhall briefly obviate fome of the
ftrongeft objeétions, which, at firft fight,
feem to lie againft it; and this we fhall do
the more willingly, as an opportunity will
hence be afforded usof illuftrating, ftill fur-
ther, the nature and caufe of the involuntary
motions of animals. _
Objection 1. It may be faid, that, while
we afcribe the vital and other involuntary mo-
tions of animals to the mind, we, in fad,
attribute them to a power, whofe nature and
manner of ating we are ignorantof ¥.
Anfwer.. Tuat there is united to the bo-
dies of men and animals an active, living
fentient principle, which is the caufe of vo-
luntary motion, it may be hoped there are
few Philofophers, now a-days, fo MINUTE

as
* Senac Traité du coeur, vol. 1. p.tH.I. & 445.
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asto deny : and, if it be thought no abfurdi-
ty to afcribe voluntary motion to the energy
of the mind, though we do not underftand
 its nature or manner of operation, why fhould
it be reckoned fuch, to derive the vital and o-

ther involuntarymotions from the fame fource; -
efpecially, when a variety of phenomena and
the ftrongeft analogy concur in fupporting
this opinion ? 'That there is fuch a thing as
gravity, or attraction betwixt the parts of
“matter, is a thing not to be doubted of, be-
caule we fee its effects, though its caufe be
unknown : and, if Philofophers make ufe of
this power everyday, with the greateft juftice,
in order to explain the phenomena of nature,
why fhould it not be thought equally reafon-
able to have recourfe, in accounting for the
motions and actions of an animated body, to
the power and energy of the mind, which
we are fure is always prefent with it, and in
numberlefs inftances operates upon it? In an
attempt to account for the furprifing operati-
ons and effe@s of an inanimate machine, it
would be thought highly ridiculous to have
recourfe to the agency of an immaterial living

Principle: and muft it not be equally fo, to +
banifh
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banifh the confideration of mind in Iam
the phenomena of an animated fyftem; m
endeavour to deduce its moft remarkable mo-
tions from the mere material part ? ;-3..
Tuere is no need of underftanding the
nature of the foul, or the way in which i
acts upon the body, in order to know that the
vital motions are owing to it: it is fufﬁi:ieﬁi;l
if we know from experience, that it feels, i
endued with fenfation, and has a power of
moving the body *. : .
Every attempt hitherto made towards de-
ducing the vital motions of animals from
powers wholly material, has been un{'atuﬂw
&ory; and, I may venture to fay, will be for
ever vain : fince it has not only been proved,
that they are above the force of mechaniﬂﬁf
but alfo that the fuppoﬁtlon of any mere ma-
terial
o

- ¥ The rcader Wlﬂ eafily perceive, that the obje&mﬂﬂ

gainft deriving the vital motions from the mind, hec

we are not fully apprifed of 'its nature and manner -

ing, may be retorted with double ftrength upon thofe, ﬂﬁ
afcribe the contraétion of the heart to fome latent i
init, or'to the éfillations of an unknown fluid fuppofed
to be lodged in its fibres a.ndncgfes gt 11O

o ¥ Sewacpité dw epeur, vol. 1, pqy .En[.sa 'T
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gerial power’s being their caufe, is by no means
fuitable to the phenomena we obferve. Nor
can I conceive the reafon why Phyficians have
laboured {o long in accounting for the action
of the heart and other vital motions of ani-
mals, from the powers and properties of body
independent of mind : if it be not, that in
fome, the leaven of Cartefianifm ftillwconti- .
nues to work ; in others, a too great fondnefs
for mechanical reafloning in Phyfiological mat-
ters; and in both, a contempt of.the extra-
vagant flights of Stab/ and his followers, with
regard to the manner in which the mind re-

: gulates; all the actions of the body*, = -

Many

~ * T have not met with an];‘authcr, who has emhbraced
the STAHLIAN dolirine with lefs referve, or carried it
‘to a more furprifing height, than Dr. Nicholls, in his ele-
%ant Prele&tion de Anima medica.  According to him, the
oul at firlt forms the body, and governs it ever after, car-
rying on and repulating all its vital and natural motions ;
diftributing the Huids with greater or lefs force to its feveral
‘parts, and exciting in them, from time to time, fuch com-
motions and changes, as fhe fees moft proper for removing
their various diforders.——He afecribes it to the prudence of
the foul, that the femen is not perfefted in males, till the
body hath acquired ftrength and vigour fufficient for the
work of generation: and he finds a wonderful inftance of
her fagacity, in the flow and gradual eruption of the fmall-
pox ; as the force of the difeafe is hence divided, and its

danger greatly leflened. -When the body is difordered,
of
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Many Philofophers have fuppofed two difs i
tin& principles in man; one of which has
" been called the anima, or foul ; the other, the
animus, or mind : by the former, they under-

Jﬁaaé ;

or exhaufted with fatigue, the foul frequently hides her-
felf in fleep, and retires from external things, in m-&eil
that fhesmay be more at leifure to recruit the body, or to
rectify what has happened amifs in it; and hence the
inclination to fleep after child-bearing :  hence, alfo, the
frequent fleeping of infants; whofé anima, it feems, is fo
taken up with dire@ing and governing the vital moti-
ons, that it has little time to attend to any thing elfe.—
T'he foul, however, feems to neglect, in a great meafure,
this province, as often as fhe is too much diftracted with ex-
ternal thines; and hence it is, that health is fo much im-
paired by fear, forrow, love, and other more violent
fions: nor is the without her wilful and froward fits; as
appears from her fending the milk back into the blood from
the breafls of pregnant women, whofe fefufes fhe had
only fancied were fuddenly dead, and from her net deri-
ving into them again thofe nourifhing ftreams, when living
children are rf:allg born ; as if, for her part, the had rather
they were ﬂ-arvecf: than that fhe herfelf thould feem to have |
been under miftakes.——In fevers, the fudden failing of the
firength and pulfe ought, we are told, to be regardedby
us as figns of the defpairing foul’s difcontinuing her care
of the body, and being foon about to relinquifh it: nags
fometimes, like 2 mean and filly coward, fhe finks ev
under fuch difeafes, as, in their own nature, are not at all
deadly ; and, through falfe alarms, fhe is either thrownin=
to a great hurry and trepidation, which urges her to make
wild work of it, and to do much mifchief; or elfe fhe be-
comes very backward and remifs in her endeavours to pré=
ferve the body, and, as if it were a FIELD not worth keep-
ing, foolifhly deferts it: though, were fhe but always wi
cnougils
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ftood the principle of life and fenfe influen-

cing the vital motions ; and by the latter, the
feat of reafon or intelligence. According to
them, we have the anima, or vital and fen-

" tient

enough, and, neglecting things of lefs moment, were folely
intent on‘the prefervation of Efe body, the could, if we may
believe the Doctor, not only prevent difeafes, as far, at leaft,
as they proceed from internal caufes, but protract alfo the
life of man, it may be, to a thoufand years: a TERM
greatly beyond what the AnErrs promifed themfelves
from their qurum potabile, or UNIVERSAL REMEDY !

But, as this account of the agency of the foul, and of
its power over the body, fcarcely feems to demand a feri-
ous anfwer, I fhall only obferve, that to imagine the foul
fhould, with the wileft views and in the moft {kilful man-
ner, at firft form the body, (a work far above the utmoft
efforts of human art and contrivance ! ), and afterwards,
when it is difordered, fhould, with the fame fkill and wil~
dom, often remedy the evil, and reftore it to a found ftate;
but finding it in the end, or fometimes fufpecting it only,
to be no longer tenable or comfortable, fhould, inftead of
repairing, either whimfically or wifely defert it: to con-
ceive, I fay, of the foul as performing all this, without, in
the mean time, being confcious of fuch intentions, or of
the exertions of its power in purfuance of them, is at lealk
as great a flretch of fancy, as to fuppofe, that an able ar-
chiteft might raife a ﬁate{}r-cdiﬁce, in which nothing thould
be wanting that could contribute either to its ufefulnefs or
ornament; that he might frequently make good fuch da-
mages as it fuftains from the weather, or from the decay
of any of its materials ; and at laft, apprehending it to bg
in danger of falling, might abandon it; without be'mlﬁ at
all aware of ever having once exercifed, either his fkill in
contriving, erecting, and repairing it, or his prudence in

quitting it, when, as he thought, it was ready to bury hiom,
n its ruins.
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the anima to be no other than a more {ul
kind of matter lodged, chiefly, in %
and nerves, and circulating with the g
fluids. But fuch {pirits, or fubtile matter, ¢
no more be acknowledged the vital prin
or fource of animal life, than the blood
which they are derived 5 and ftill wi
reafon can this material anima be fuppof
dued with fenfe, fince matter, of itfelf; a
unactuated by any higher principle, is eq
ly as mcapablc of fenfe or perception,
fure or pain, as it is of felf-motion. Ind
a few authors have run even fuch lengths,
to fuppofe. the VEry animus, or rationa
~ itfelf, material : but furely the powers
faculties of the mind are not to be fot
matter, or in any of thofe principles,
ml:nts, whcreof mther ‘the antients or

*———Indulfit communis conditor illis
Tantum animas, nobis animum guogue.

JuvENaL. Sat. 1s. lin. 143’.&1'_.
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derns have imagined it to confift: fire itfelf,
the moft fubtile and aétive among thefe, be-
ing as incapable of thought and reflexion, as
water or earth, the moft {luggith *: and in
what manner felf-motion, {enfe or reafon can
poffibly refult from the figure, conrexion, fi«
thation or arrangement of the various parts
of the body, (without fuppofing a mind) is
a point which the abettors of Materialifm, to
their confufion, willneverbe able to clearup+-.
'AsTcannot therefore agree with thofe, who,
in afcribing all our powers to mere matter,
feem willing to deprive us wholly of mind;
fo neither; at the fime time, do I fee anyrea-
{fon for multiplying principles of this kind in
man: and, therefore, I am inclined to think the
i o - anima
- # ¢ Animoium nulla in terris origo inveniri' poteft.
¢ Nihil enim eft in animis mixtum atque concretumy aut
£ guod ex terra natum atque fictum effe videatur: nihil
¢ ne aut humidum quidem, aut flabile aut igneum.  His
¢ enim in paiuris nihil ineft,  quod vim memorie, men-
& tis, cogitationis habeat, quod et preterita teneat, et
¢ futura provideat; et complefli poffit prefentia™. = Ci-
eerg in ‘Tufculan. difput. lib. 1, .

See alfo, in proof of the immateriality of the foul,
Dr. Sam. Clarie’s defences of his letter to Mr. Dodwell,
where Perfpicuity, Metaphyfics, and found Philofophy,
are happily united.

Bl Nzamhrurum verd fitus et figura corporis, vacans

¢ animo, quam poffit harmoniam efficere non video”,
Ciceron. Tufculan. difput. lib. 1.

An essay on the vital and other involuntary motions of animals - page 289 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=289

EBIUM ©
282 . Of the Vyrar and |
anima and animus, as they have been termed,
or the fentient and rational foul, to be only
one and the fame principle a&ing in differ
capacities. ~Nay, Eprcurus himfelf, .-aecoi:dimg
to Lucretius, did not lock upon thefe two asfe=
parate beifigs, but regarded the mind asakind
of mouvement produced by the anima or: foul ¥,

TuarT the involuntary motions in man are
not owing to a principle diftin¢t from the ra-
tional mind, feems evident, from the ml:tfelh
and organs, whofe aion has been gﬂnﬁﬂly'
afcribed to the anima, being, in nmﬂym
fubject to the power of theé animus or rational
pnnmple as well as, on the other hand, ﬁc&
the ‘motions of the voluntary mufcles often
becoming involuntary, or independent ‘upoft
the will. Thus the diaphragm, whofe mo-
tions in the hiccup are altogether involuntary,

~ and in ordinary re{'Prratlun go on without our
confcioulnefs of them, is neverthelefs ﬁjbgﬂ
to the immediate influence and direQtion of
the mind ; fince its motions in brea.thing'_.c'ﬁﬂ,g
by an effort of the will, either be augmented
' i e

% Nunc animum afgue animam dico conjunéia teneri
Inter fe; atque unam naturam conficere ex fe.
LucreT, lib. 3, verf, rg:! & Sir

5
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or leflened, retarded or accelerated.——The
evacuation of the inteflinum reftum and uri-
nary bladder, which, when the [imaulus is
gentle, is in part voluntary, becomes alto-
gether involuntary and convulfive, when the
irritation is greater.—The eye-lids, which the
mind feems to have a full power over, move,
commonly, not only without our attention
but, in fome cafes, even againft every effort
of the will to the contrary.—The a&ion of
‘the acceleratores urinee is voluntary in expel-
ling the laft drops of urine; but in expelling
the femen, it is involuntary.—The contraction
of the pupil, which, in order to diftinét vifi-
.on, is voluntary, becomes altogether involun-
tary when ‘owing to the light. In fhort,
there is not a veluntary mufcle in the body,
whofe motion does not become involuntary, as
often as it is either directly, or from its con-
fent with fome neighbouring part, affeted
by any confiderable flimulus: if the irritation
be very gentle, we ftill retain a greater or
lefs power over the mufcle; but when it be-

comes ftronger, we lofe all this power.
FurTHER, in man the fentient and rational
principle muft be acknowledged to be one;
' fincg
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fince we are all confcious that what feels,
reafons, and exerts itfelf in moving the |
is one and the fame, and not diftinét beings,
1t is the mind, therefore, that feels; thml;sg%-
members and reafons ; which, though,,__"'
principle, is neverthelefs poffefled of thefe dif- .
ferent powers, and aéls in thefe dlﬁe{ﬂ[ﬁ%l
pacities : nay, fince memory is as w1delgn§i$
ferent from the prefent perception of 1d¢q¢@
the exertion of the will in order to action, as
_fen{'q is from reafon, it might with m
propriety be maintained, that. we ‘are enduec
with four fouls, namely, with a rational, a
reminifcent, anaftive, and a fentmntmﬁ'it-
that we have two. In brutes of the. lmeﬁ
kind there is evidentlyafentient principle ;M :
it feems to be wholly devoid of reafon or intel-
ligence : in thofe, however, of a hlgherﬁhfﬁ ’
we can perceive faint traces of fomething
like what we call reafon and reflexion in man.
Why, therefore, may nat the human mma@ i
which enjays all the powers belonging to 1@# :
fouls of the inferior creatures, and hﬂ&*’ﬁ‘-’
reafon fuperadded to thofe powers, be allow-
' fd fometimes to act as a fentient, and at other
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times as a rational being, 7. e.in different ca-

pacities ? ' iy . 10 1
Bu, if any one yet contends, that the fen-
tient principle, governing the vital motiens,,
is different from the rational, I fhall not think
it much worth while to difpute the matter
with him: fince whatever is advanced, in
the prefent Essay, upon the fubjed of the
involuntary motions of animals, will hold
equally true, whether the fentient and ra-
tional foul be fuppofed diftin&, or otherwife.
However, although we conceive it to be
the moft probable opinion, that the fentient
and rational principle in man are one and the
fame; yet we think it a very clear point, that
the mind does not, as Dr. Stgh/ and others
would perfuade us, prefide over, regulate,
and continue the vital motions, or, upon ex-
traordinary occafions, exert its power in re-
doubling them, from any rational views, or
from a confcioufnefs that the body’s welfare
demands her care in thefe particulars: for
infants, ideots, and brutes of the loweft kind,
(which laft are certainly deftitute of reafon),
perform thefe motions in-as perfet a manner
as the wifeft Philofopher; and the mind,
when
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when life is endangered by the too ‘Flo].cnl: Cirw
culation of the blood, neither does, nor can
moderate the heart’s motion. If the contra&ion
of the heart were owing to any previous de-
duétion of reafon, or conviction of ‘its being
neceflary to the continuance of health or life,
‘the mind ought to have a power of reftrain-
ing the uniform motions of - its auricles an&
ventricles, or of repeating them at thorter or
longer intervals, notwithftanding their ha-
ving become, like thofe of the eyes, in a man-
ner neceflary through long habit : for though
we cannot, indeed, move our eyes in every
different direftion, yet we can reftrain or
vary their uniform motions as we pleafe.
FurTuER, if there were any exercife of
reafon neceffary to the continuance of the vi-
tal motions, ‘the mind certainly ought to be
confcious of this; fince, in every ratiocination
refpecting action, there muft firft be a com-
parifen of things, and then, in confequence
of this comparifon, a preference or electiont
but, Ibelieve, few Philofophers will be found
hardy enough to maintain, that the mind can
compare two, or more ideas, and thence form
certain conclufions and determinations, with=
out
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out being fo much as confcious, in any degree,
of what it has been all the while employed
about: for though, when we are folicitoufly
engaged in any action, deeply involved in any
thought, or firongly hurried away by any paf-
fion, we may often be unconfcious of the im-
preffions made by material caufes on the or-
gans of fenfe ¥; yet we cannot but be fenfible
of the ideas formed within us by the internal
operation of our minds, becaufe their very ex-
iftence depends upon our being confcicus of
them, and is at an end, as foon as either we
attend not to, or forget them: to fay there-
fore that fuch ideas may be formed and exift
in the mind without confcioufnefs, is, in ef-
tect, to fay that they may, and may not exift at
the fame time; than which nothing can be .
more abfurd. :

———

FurTHER,

|
|
‘ * To avoid all metaphff ical difputes about different de-
: grees of confcioufnefs; Idefire it maybe underftood, that
ercand in other parts of this Eﬂhy, when I fay we are
not confcious of certain impreffions made on the mind by .
“the allion of material caufes on the organs of the body,
1 mean no more, than that we have no fuch conlcioufnefs
or perception of them, as either convinces us of their ex-
Jiftence when prefent, or enables us; by th:helpoi.me—-
mory, to recall them whm patt. ..

i
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- FuiTHER, the motions excited by anypafﬁ;

or irritation, are fo inftantaneous, that theih'r
can be no time for the exercife of reafon, d‘g b
a comparifon of ideas in order to their p@.&' Pt
formance; but they feem to follow as a necefs
{ary and immediate confequence of the d:f:{.l
greeable perception. And as the DEITYE&;@? -
tohaveimplantedin our minds a kind of sensg
refpecting - Morals, whence we approve of
{fome actions, and difapprove of others, am

. “inftantly, and without any previous reaft !
about their fitnefs or unfitnefs; a FACUL"!E;?'
-of fingular ‘ufe, if not abfolutcly nece.ﬁ'&f;c_
for fecuring the interefls of virtue among fmﬂ ]
creatures as men ! fo, methinks, the analo+
gy will appear very eafy and natural, if 'wé
fuppofe our minds fo formed and cnnne’&%l |
with our bodies, as that, in confequence ofa
Simulus affe&ting any organ, or of an uneafy
perception in it, they fhall immediately excite
{uch motions in this or that organ, or p;mb g
the body, as may be moft proper to t :
the irritating caufe; and this, without any pm*-'.
vious rational conviction of fuch motmns*%:
ing neceflary or conducive to this end. Hencé,.
men do not eat, drink, or propagate their

kind:- :
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kind, from deliberate’ views of preferving
‘themfelves or their fpecies, but merely in con-
[eque:nca of | the uncafy?fenfanons uf hunger,
T - m1nd therefm"e, in prcsclucmg thEVI-l
ml and other involuntary motions, does not
act ‘as‘a rational; but as a fentient principle;
which, ' without. reafoning upon the matter,
is as.neceffarily determined by an ungrateful
fenfation or Himulus affecting the organs, to
exert its power, in bringing about thefe moti-
ons, asis a balance, while, from mechani-
~ cal laws, it preponderates to that fide whcrc

the greateft weight prevails.
TrE general and wife i intention of all the
involuntary motmns, is the removal of every
~ thing that irritates, difturbs, or hurts the bo-
dy hence, thofeviolent motions of the heart,
in the beginning of fevers, {mall-pox, mea-
fles, &¢c. when frequently the blood, from
its being ‘affe¢ted by the mixture of fome pe-
culiar miafina, acts as a ftronger ffimulus than
ufual upon this organ. = Neverthelefs; as, in
many inftances, -the very beft things may, by
excefs, become hurtful; {o this endeavour to
free the body, or any of its parts, from what
O o is
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is noxious, isunhappily, fometimes, fo
and vehement, as to threaten the entire dq&ma
¢tion of the animal fabric. But, in the main,
this FAcuLTY muft be confefled highly ufe.
ful and beneficial ; fince, without it, we thould
conftantly have cherifhed in our bodies the
lurking principles of difeafes, {lowly indeed
and by imperceptible degrees, but not lefs fure-
ly, ruining our health and conftitutions.:
Ueronthe whole, there feems to beinman
one fentient and intelligent PR1NCIPLE; which
is equally the fource of life, fenfe and moti-
on, asof reafon; and which, from the law
of its union with the body, exerts more or
. lefs of its power and influence, as thediffer-
ent circumftances of the feveral organs actu-
ated by it-may require. ‘That this principle -
operates upon the body, by the intervention of
fomething in the brain or nerves, is, I think,
hikewife probable ; though, as to its. partﬂ?-l*-
lar nature, 1 prefume not to allow myfelf in
any uncertain conjeGtures ; but, perhaps, by
means of this conne&ing medium, the various
impreflions, made on the feveral parts of the
body either by external or internal caufes,
are tranfmitted to, and perceived bythe mind;
in
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in confequence of which it may determine
the nervous influence varioufly into different
organs, ‘and-fo become the caufe of all the
vital and involuntary motions, as well as of
the animal and voluntary. It {eems to act ne-
ceffarily, and as a fentient principle only, when
its power is exerted in caufing the former ;
but, in producing the latter, it acts freely, and
both as a fentient and rational agent.

THEe bodies of brute animals are adtuated
by a principle ‘of alike kind with what is
placed in man, but greatly inferior with re-
gard to the degrees of reafon and intelligence
which it poffeffes : in the more perfec brutes,
this principle is plainly intelligent as well as
fentient ; and their a&ions fo evidently thew
them to be endued, not only with a ftrong me-
mory, but with reflexion and fome degrees of
reafon, that it is really wonderful to find De/-
cartes and his difciples fo far impofing upon
themfelves, as ferioufly to believe thefe werc
machines formed entirely of matter, and, as
it were, fo many curious pieces of clock-work
wound up and feta-going. Nor is it lefs fur-
prifing that the generality of Theological wri-
ters fhould, till of late, have been fo far

miftaken
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flightly affect us, and foon give place to fuc-
ceeding ones, are quickly forgot ;- nay, that
impreffions, which' are very faint in them-
felves, or loft amidft far ftronger ones, are
frequently neither attended with confcioufs
nefs when prefent, nor remembered when
paft.  In walking the fireets, how many per-
fons of one’s acquaintance are every minute-
prefented to the mind, as their pictures are
painted on the refina ; yet if we be alone,
having our thoughts ftrongly turned upon a
particular fubjec, or elfe be deeply enga-
ged in converfation with a friend, we are often
not conlcious of the prefence of thefe people -
whcn before our eyes, nor rcme:mber their ha-
ving been fo, when thf:yr have left us.—If we
turn our eyes towards the azure fky at noon-
day, we cannot, by theutmoft attention, ob-
ferve any of the ftars ; and yet it is certain, that,
at that time, there are images of every ftar in-
the vifible hemifphere formed upon the bot-
tom of our eyes: for the flellar light muft
fun through the fame torrent of fun-beams

to reach us in the mght as in the day, allow-
ance
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ance being only made for the inconfiderable,
depth of the earth’s atmofphere *. i
Tue fenfation arifing from the impetuous
courfe of the blood through the pulmonary
veflels, is, vfnally, fo very flight, asnet to
‘be
* TIn this particular cafe, we muft either fuppofe, thatg
impreflions, made by the ftars on the retina, are fuffocate
ang loft in thofe ftronger ones made by the illuminated
atmofphere, fo as never to reach the ﬁnérium in order to
excite any fdea in the mind, or that if they do reach the
fenfory, and create correfpondent ideas, yet they are fo
drowned, as it were, in the ftronger idea, as to efcape our
attention and memory., 1am not infenfible, that thereisa
real difficulty in this matter, and even fome appearance of
contradiction in the laft fuppofition; for it may well be
afked, what is an idea drowned in anather, but 2 perception
unperceived ? ' Without pretending to decide, therefore, in
this fo very fubtile a queftion, I fhall only take notice 0
afaft, which, if duly weighed, would perhaps go asfar
towards clearing it up as any other confideration whatever,
It is well known Sir Jfaac Newton has proved, by a beauti-
ful variety of experiments, that, from the union ﬁf'ﬁnﬁ"
coloured rays, are formed compound-coloured ones 3 forexs
ample, that a red and yellow ray mingled make an prange,
blue and yellow a green one, and fo of the reft; and that
all the fimple-coloured rays combined form a white one.
But this difcovery is by no means confined to coloursas
they exift out of the mind, either in the rays of hgh&ﬁf
furfaces of bodies; but is equally true of the i Eﬂ’"‘}f
colours in the mind itfelf: = for it appears, by experi-
ments, that the sdea of red and the idea of :_}'E]IGW’:_ gofls
founded in the mind by co-exiftence or rapid fucceffion,
make the idea of orange ; the ideas of blue and yellow, that

of green. & and thofe of the feven fimple colours that of
white.
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be felt or attended to. But this is far from
.~ being the cafe in afthmatic diforders, or af-
. ter refpiration has been fupprefied for fome
time; for, then, itis very remarkable, being
accompanied with the moft painful anxiety.—
The action of the air, aliments and bile, up-
on the inteftines, which is the caufe of their
periftaltic motion, is commonly altogether
unperceived by us;  but let this fimulus be
increafed by purgative medicines, or by tharp
‘humours lodged in the prime vie, and it will
be felt very fenfibly—The flimulus of light
upon the retina, which makes the pupil con-
tract itfelf, is feldom perceived or regarded,
unlefs it be, when the degree of light is' much
fironger than what the eye, immediately be-
fore, had been expofed to.—The action of the
returning blood upon the heart, though it be
ufually quite imperceptible, feems, in fome
cafes, plainly to be felt: for people, efpeci-
ally fuch as have weak nerves, after a fudden
fright, which makes the blood return more
haftily, and in greater quantity, than ufual
to the heart, are fenfible of a particular feel-
ing, not eafy to be defcribed in words, from
the heart’s being more than ordinarily affected
. bg
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 thefe motions begin, . or while they ¢
and yet; -as they frequently happen ¢
in good health, Mho{cahmamg;
ftem are found, it rgmwthmpmbe
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~ which diftra&ts the fibres of the fighit ler:
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ua;ierwved, by us, nat‘m.];y on accoun
gentlenefs, but alfo becaufe we have
cuftomed to it from the earlieft peric
lives. The force of cuftom is prodigi
 unaccountable; whﬁnw;hAV6 been.
to, we become fearcely “fenﬁblﬂ,lq.f,;;'
things which are new, though much .
_tnﬂmg, and of ‘weaker.impreilion, affect
marka

An essay on the vital and other involuntary motions of animals - page 304 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=304

other InvoLuNTARY MoTions, 20%

arkably. Thus he who is wont to fpend the
~greateft part of his time in the filent retire-
ments of the country, is furprifingly affected,
upon his firft coming into a populous city,
with the noife and buftle which prevail there :
of ‘this, however; he daily becomes lefs and
lefs fenfible, till, at length; he regards it no
more than they who have been ufed to it all
their life-time.

‘THE {amé feems to be the cafe alfo with re=
gard to what pafies within our bodies. Few
perfons in health feel the beating of their
heart, though it frikes againft the ribs, and

“that too with a confiderable forcé every fecond
or oftener ; whereas the motion of a fly up-
on one’s face or hands, occafions a very fen-
fible and uneafy titillation.—The pulfation
of the great aorta itfelf is wholly unobferved
by us; yet the unufual beating even of a
{mall artery in any of the fingers, from an
obftruétion of its veflels, becomes very re-
markable.—Although the blood rufhes into
the ventricles of the heart with a confider-
able velocity, and is thence expelled into the
arteries with a much greater force ; yet we
are not conicious of fo much as one drop of

Pp this
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this ﬂuidlpaiﬁng that way ; otherwife the cige
culation of the blood could not have remained
fo long a fecret to mankind. And if we are
not fenfible of the fimulus of the air, aliment
and bile upon the inteftines, which, however,
all allow to be the caufe of their vermicular
motion; nor are immediately confcious of
the action of gpium upon the nerves of the
ftomach, which yet produces furprifing ef-
fects over the whole body ; why fhould itbe
thought ftrange that we don’t feel the /fHimulus
of the blood upon the internal furface of the
ventricles of the heart, which is much mere
gentle than the laft, and which, as well asthe
firft, cuffom, that fecond nature, prevailing
from the very beginning of our lives, has
rendered quite familiar and unheeded.
Uron the whole, from what has been faid,
it may fully appear, that there is no good rea-
fon for denying the vital motions to proceed
from a flimulus affe@ting the mind, becaufe
we are not confcious of this; or for imagi-
ning that the blood does not gently irritate
the heart, becaufe we don’t feel a particular
{enfation in this mufcle immediately preceﬂv
_ ing every contraction of it. %

.
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04 111, IT may be faid, that although we
~are infenfible of the fimuli affe@ing the or-
gans of  vital motion, either from their flight-
nefs or: from cuftom; ' yet we ocught to be
confcious of the exertion of the mind’s power
in caufing thefe motions.,

Anfwer. « THAT a man may in general,
and with propriety, be called confcious of any
adtion, it is not only neceflary he fhould per-
ceive it during the time in which it is per-
formed, but alfo that he be able to recollec
it after it is paft : for though one be fenfible,
while a vifible object is before him, that he
fees it 5 yet if he retains not the leaft me-
mory of it after it is removed out of his fight,
he can neither fatisfy himfelf nor others that
-ever he faw it. In like manner, we cannot
be called confcious of an a&ion or volition that
is not adverted to when performed, or, as foon
as it is over, is entirely forgotten by us : foras
there are fome fenfations, either fo flight in
themfelves, or fo much weakened by the di-
verfion of our attention, that they leave no
traces in the memory ; fo there may be actions
and volitions, that are either fo faint, fo ha-

bitual,
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more important exertions of the
they may not only be entirely and fo
forgotten, but never fo much as taken
dﬂqwupon. ticiTisRe ot to'al
¢ BeTTING afide, however, all metapl

cal confiderations, we may find argu ™
~ pofferseri fufficient to prove that the min
perform actions, which yet are un t
with confcioufnefs. ~ Thus we are nc
ihmls of any effort af' the mind in ¢
thofe motions of the body, which t
the fides or the foles of  the feet excites
it appears they in fact do proceed from
mind, from the like mouangqumg*p odu
though in a lef§ degree, by the fear only
prehenfion of being tickled.—Duft, as
flies and feveral other infects pafing befc
cyes, make us thut the palpebre ; and ye
motions,  which certainly prqccpd frai
~mind, are not often attended to, and.
rcm@mbqed by‘ us.—The cantraa&lm
pupil from light, and: of the mufcles 6
nternal ear from found, has been fh
arife from an exertion of the mind’s |
of whmh however, we arem, no degree
fible
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fible.—As the ereion of the penis often pro-
ceeds from lafcivious thoughts, it muft be a-
feribed, in thefe cafes at leaft, to the mind,
" notwithftanding our being equally unconfci-"
ous'of her influence exerted here, 'as in pro-
ducing the contraétion of the heart.——The"
fight, or lively idea of ~grateful food,  is ac-
companied with a-fudden and copious excre-
- tion of fpittle into the: -fnautli-pf ‘a hungry-
perfon: certain ideas excited in the mind are:
the occafion of an uncommon flow of tears,
from the lachrymal veflels: and a nurfe’s breaft
pours out its milk when a child is brought on-
ly near it. The extraordinary motions of the
veflels of thefe parts cannot in any other way
be accounted for, 'than by aferibing them to
the mind; of whofe a&ion, however, we
are no way confcious. - 1393 '
- FurRTHER, fince, in confequence of certain’
ideas being excited in the mind, the ftomach
is immediately affe¢ted with a neuféa and vo-
miting, it cannot be denied that this is owing
to an unufual determination of the nervous
influence, bymeans of the mind, into the mu-
feular fibres of this bowel ; yet we are not at’
all more fenfible of an exertion of the mind’s

power
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power in this cafe, than we are when vomit.
ing is excited by fwallowing a doze of ipeca-
cuan or emetic tartar, The want of confcia
oufnefs, therefore, canbe no fufficient argu~
ment again{t the motion of the ftomach, whe-
ther natural or perverted, being owing to the
active power or energy of the {entient prin-
ciple, which is varioufly affected by the differ-
ent flimuli applied to the delicate nerves of
* this bowel; ~and if the idea only of a difa-
greeable fenfation in' the ftomach, can bring
- about, through the influence of the mind,
fuch irregular motions in it; ‘why fhould not
the real feeling of fuch a fenfation in' thiser-
gan, more remarkably affect the mind, mir
{o excite it to produce fimilar motions. = =
‘WhaaAT has been faid with regard to themmif
tions of the ftomach, may readily be applied
to thofe of the heart: for no fooner are cer-
tain ideas prefented to the mind, than the mo-
tion of the heart is increafed and accelerated;
which muft, therefore, undoubtedly be the
effect of an extraordinary determination of thﬂ‘
_mervous power into its fibres confequent upon
the emotion raifed in the foul : yet of this ef~
fort of the mind we are not in any degree con=
{cious.
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fcious. 1If, therefore, the mind can thus in-
fluence the heart’s motion, and we, at the
fame time, not be fenfible of its power being
directed to that end, it can by no means ap-
pear unreafonable to fuppofe, that the fimu-
lus of the returning blood may excite the fen-
tient principle to bring this mufcle into con-
trattion, although we are not in the leaft con-
fcious of any fuch exertion of its power.
BuT, the objection againft the mind’s be-
ing concerned in effeGting the vital and other
involuntary motions, drawn from our not be-
ing confcious of its interpofing for this end,
is quite overturned, by confidering that great
variety even of voluntary motions are many
times performed, when we are infenfible of
the power of the will exerted in their produ-
¢tion. ‘Thus, while in walking we either
meditate by ourfelves, or converfe with others,
we move the mufcles of our legs and thighs,
without attending to, or knowing any thing
of the matter.—~We are not fenfible of the
eye-lids being kept open by the immediate a-
¢tion of the mind ; but yet, when drouzineft
and fleep fteal upon us, we find it requires 2
confiderable effort to prevent the falling down
: of
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-of the fuperior palpebree. 'The fame thmx-,@
_true of the action of the mufcles which faps

‘port the head. ' The true account of our ig.
norance in thefe things, which, as they are
tranfaéted within the fphere of our own bo-
dies, it might be expected we fhould be well
acquainted withal, feems to be this, viz. that
we not only acquire, through cuftom and ha=
- bit, a faculty of performing certain motions
with greater eafe than we were wont to do
them, but alfo, in proportion as this facility is
increafed, we become lefs fenfible of any fhare
or concern the mind has in them. Thusa
young dancer, or player upon the harpficord,
is very thoughtful and folicitous about every
motion of his fingers, and every ftep he takesj
while the PROFICIENTS or MASTERS in thefe
arts perform the very fame motions, not:only
with greater agility, and more dexteroufly, but
almoft without any reflexion or attention t®
what they are about. kit
Some indeed have gone fo far, as to deny:
that even the voluntary motions are owingto
the mind, as their proper caufe, and have
thought the direGion of the feveral voluntary

mufcles, in order to perform the various mo=
; tions
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tions of the body, to be an office which its
faculties are by no means equal to *. But if
thefe motions be not owing to the miind; from
what caufe, I pray, external or internal; do
they proceed ! = They cannot be owing to the
powers of the body alone; and it is in vain
to attribute them to any L Aw which it may be
prétended the DE1TY has eftablithed 4 fince
a law can produce no effect of itfelf, and,
without fome agent to execute it, is only a
mere name or empty found : they muft, there=«
fore, be afcribed either to the immediate agen=
cy of the SuPREME BEING; or to that of fome
genéral inferior NATURE, which uE has con-
ftituted for this purpofe, or to the energy of
a particular adtive PRINCIPLE united with the
body. The firft two fuppofitions are pofiible
indeed, but not at all probable, as is the laft;
whence it may be inferred, that not only the
voluntary motions, of which we are imme-
diately confeious, but thofe alfowhich we don’t
advert to, proceed from that SENTIENT and
INTELLIGENT PRINCIPLE with which the
AuTtnoR of nature has animated our bodiess;

Q. q whofe

= Hﬂ&ro not. i.l'.l Bﬁﬁﬂlﬂa‘h‘; II’.'lﬂ‘imt- "GL i‘F- P- sssf
4 Id. ibid.
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whofe powers and operations, it muft be owtis
ed, are, in many inftances, as much above
our knowledge, as is the nature of its union
with the body, or the manner of  their recie
procal a&ion upon each other. 13, oul

- Obj. IV. Ir the vital metions were: owing
to the mind, they fhould be under its d.gmm,. ‘
nion or controul ; and we ought at any nmg
to be able to ﬁ.lfpemi or vany thefe motions at

plcafure : b i DI
|t'

Anfwer. In all aGions which are: thf: ﬁ:fujg
of reafoning and deliberation, man cwdqp,tlg
appears to be a FREE AGENT : -he has it in his
power, after weighing all motives and circum-
ftances, to prefer this or the other ation, or
to abftain from aing altogether. But there
are actions, towards the performing of which
we are in no ways determined by reafon, and
where the mind is a neceflary agent, even in
the very firongeft fenfe of the word : ,of this
kind are the involuntary motions of muﬁh‘,&
whofe fibres have a fimulus applied to thems
for the application of external objes to their
proper organs, does not more neceflarily or im=

mediately
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mediately excite correfponding ideas in the
mind; than certain uneafy fenfations produce
confequent motions of the body. Aswe can-
not therefore hinder ourfelves from feeing e~
very object which is painted on the bottom of
the eye, nor from hearing every found which
affects the ear; {o neither can the mind refrain
from exerting its power of moving a muicle,
whofe {enfible fibres are ftrongly affected by
a flimulus, And as no body ever went about
to deny that it was the mind which fees co-
lours and hears founds; becaufe, whenever
the external caufes exciting thefe, are applied
to their proper ergans, we can, by no effort
of the will, prevent ourfelves from feeing or
. hearing, nor can fee and hear objects or founds
different from what thefe imprefiions natural-
1y reprefent; fo it muft be wholly unreafon-
able to pretend the vital and other involuntary
motions cannot arife from the energy of the
mind, becaufe the will has no immediate
- power over them.

Ax aéion is denominated free, ﬁ'ﬂm the
agent’s having willed or chofen it, when he
had a phyfical power of doing otherwife; thus
the aGion of fwallowing poifon ig faid'ﬁ;-bﬂ

ree,
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An essay on the vital and other involuntary motions of animals - page 315 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=315

SBITH- Bt |
368 Of the ViTAL and Ve

free, when a perfon chufesit, and might have
refrained from it; but the convulfive motions
of the ftomach and diaphragm which foon
enfue upon taking it, are ftrictly neceffary;
fince the mind cannot, by any effort or exer-
tion of its power, prevcnt them, bemg as
ncccﬂ'a.nly determined to move thefe parts Vi-
olently, from the difagrecable fenfation which
the poifon excites, as a ftone is in falling to.
the ground, or a balance in inclining to the
fide where there is the greateft weight, from'
the principle of gravity. The only difference
in thefe cafes is, that the caufe a&s upon ali=
ving fentient principle in the firft; and in thq
laft, upon inert and lifelefs matter, -
As the actions which neceflarily followan ir-
ritation of our mufcles, or any uneafy fenfati-
on in the body, are not performed by the mind,
in confequence of any previous ratiocination,
or from any views of their being immediately
neceflary, or conducive to the welfare of thg
body; fo neither do they flow from cuftom o
habit; fince new-born children perform them
as well as the oldeft and moft experienced
man. Infants, asfoon as they come into the
world perform the action of breathmg: tho!
i gmtﬂ
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guite unaccuftomed to it before; they fhut
their eye-lids upon the approach of light, vo-
mit when their ftomach is opprefled, fuck
when hungry, fneeze, or cough, upon any
irritation of the membrane of the nofe or wind-
pipe, and void their feces and urine, when
thefe excite an uneafy fenfation in their inte-
ftines or bladder. Cuftom may enable us to

- perform fome actions with furprifing facility,
and little or no attention, but will not render
the motions of mufcles abfolutely involuntary,
which wereoriginally voluntary : Thus, as Hal/~
ler has well obferved againft the followers of

- Stabl, the mufcles of the eye-lids, and thofe
which ferve to ereét the back, though they
are almoft conftantly employed, except in
time of {leep, neverthelefs continue to be fub-
je&t to the will *, '

IT remains, therefore, that the motions per-
formed by us, in confequence of an irritation,
are owing to the original conftitution of our
frame, and law of union eftablithed by the
all-wife CReATOR between the foul and body,
whereby the former, immediatelyand without
any exercife of reafon, endeavours byall means
7 and

* Not. in Beerbaave Inftitut. sed. vol. iv. p,588,
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and in the moft effectual manner, to avoidor
wet rid of every difagreeable fenfation conveyed
to it by whatever hurts or annoys the body *,
Wuen the organ is not extremely fenfible,
or the fimulus is very flight, or is applied to
fome diftant part, and not immediately to
that which is to be moved, we can reftrain
the metions, which otherwife would follow,
by an effort of the will: but if the nerves of
the part be more delicate, and fufceptible of
the fmalleft impreflion; if the /[imulus be
ftronger and applied immediately to the organ
which is to be brought into action ; then the
motions which follow, are neceflary, and can-
not be controuled by the power of the will,
becaufe the mind is more firon gly affeted by
the irritation, than by any arguments or ideas
it can prefent to itfelf. To illuftrate this mat=
ter by a few EX:!.InPIES —In voiding the ex-
crement and urine, the contraction of the ab=
dominal mufcles and diaphragm is nfuallyin |
fome meafure voluntary, and can be reftraine
ed at pleafure, becaufe the fimulus is not
only flight, but applied to a diftant part; but
in a violent femefinus or firangury, the W’ﬁ":; _

*® Sce page 288. & 289. abgve,
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¢f thefe muicles becomes altogether neceffary
and convulfive, not becaufe the mind is lefs
concerned in this laft cafe than before, but be-
canfe the painful fenfation compells it to a&
| whether it will or no.—If the internal mem~
brane of the wind-pipe be: flightly irritated,
we can reftrain coughin g,;, but if the tickling
be ftrong, we lofe this power.~When the
tunica cornea, or conjunétiva of the eye, are
gently flimulated, we can, byan effort of the
will, preventthe fhutting of the palpebre;
but when any thing very acrid is applied to
thefe parts, the eye-lids are moved necefla-

rily.—Although the contraftion of the pupil |
arifes from the ation of light upon the re-
#ina, and not upon the fibres of the iris; yet
-this motion is altogether involuntary, on ac-
count of the extreme fenfibility of the irri-
tated part.—The motions of the heart and

alimentary tube are wholly neceflary, becaufe -
the nerves of thefe organs are highly fenfible,
and the fimulus is immediately applied ta
them. Nor canithe mind leffen the violent
contractions of the heart in a fever, however
confcious it may be of the danger arifing from
too impetuous a motion of the blood; becaufe
the
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the heart being more ftrongly ftimulated thay
ufual by the blood, the fentient principle, in
order to expel the irritating caufe, is neceffa-
rily excited to contract this mufcle with pro-
portionably greater force.—The motions. of
the refpiratory mufcles can be accelerated,
retarded, or altogether fiopt, as often as we
pleafe ; becaufe the fimulus exciting them, is
not immediately applied to their fibres, but to
the lungs, a part not very fenfible, and with
which theyhave little or no connexion: How-
ever, as often as the /imulusis greatly increa-
fed, by the difficult paffage of the blood thro'
the lungs, and there is an immediate danger
of fuffocation, the motion of thefe mufcles be-
comes more neceflary, and almoft ceafes to be
“under the power of the will—In a fevef,
when, from an obftruction or perverted moti-
onof the fluids in the brain, or its membranes,
the patient talks of feeing and hearing things
which are neither prefent nor {poken, he may
be readily convinced of his error, provided the
delirium be of the flighter kind 5 if otherwile,
“we endeavour in vain to correct his wrong
‘judgment by reafon or argument, fince thedif=

“ordered ftate of the brain makes a ftronger im=
: prcﬁioil
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preffion upon the mind, than any arguments
or external confiderations whatever: yet a-
crid cataplafims applied to the foles of the feet,
as they give great pain; and fo make a remark-
ably ftrong impreffion on the fentient prin-
ciple, will often leflen, and fometimes entirely
remove fuch a delirium. But,

g THE objedtion againft the mind’s pro-
ducing the vital motions, drawn from their
being involuntary; muft appear ‘extremely
weak ; fince there are a variety of motions e~
qually independent upon our will, which yet
are certainly owing to the mind. Thus, as
has been already obferved, the contraction of
the pupil from light, and the motions of the
body from tickling, or the ajjpreﬁcnﬁon of it,
undoubtedly flow from the mind, notwith-
ftanding their being involuntary.—The fthut-
ting of the eye-lids, when:a blow is aimed at
the eye, is another inftance of a motion per-
formed by the mind in {pite of the will ; for as
the threatened blow does not, by any corpo-
real conta&t, affe@ the orbicular mufcle of the
palpebre, its contraction muft neceflarily be
deduced from the mind, moved to perform
this. altion from the apprehenfion of fome-

Rr thing
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thing ready to hurt the eye : and if there are
fome who, by an effort of the will, can re
ftrain this motion of their eye-lids, yet this
does not proceed fo much from the mind’s
making no attempt, in confequence of the
apprehended danger, to clofe the palpebre,
as from the fuperior eye-lid’s being kept
up by a ftrong voluntary contraction of its
levator muicle. We cannot, by an effort
of 'the will, either command or. reftrain the
erection of ‘the' penis 3 and yet it is evidently
owing to the mind; for fodden fear, or
any thing which fixes our attention ftrong-
1y and all at once, makes this member quicﬂ?
{ubfide; ‘though it were ever fo fully erected.
The titillation, therefore, of the veficule fmﬂ-
nales by the femen, lafcivious thoughts, ‘and
other caufes, only produce the eretion of the
penis, as they neceflarily excite the mind to
determine the blood in greater quantity into
its cells ¥.—A I'hockmg* fight, or a difagree-
‘able found, will often, in an inftant, excitea
fremor or fhwenng over the whole body’;
which cannot be owing merely to the mecha-
nical ation of light upon the eye, or of found
upon

# Vid. Seft. vi. N° 4. above.
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upon the ear ; fince, when the external or-
gans are unaffected by thefe things, their idea,
recalled by the mind, can of itfelf produce a
fimilar effet : this motion, therefore, though
it be involuntary, and can neither be per-
formed nor ftopt at pleafure, muft neceflarily
be owing to the mind or fentient principle.

Ir, therefore, we have found various invo-
luntary motions arifing from the mind, it can
be no proof againft the vital motions flowing
from the energy of the fame principle, that
they are involuntary : ' and if the motions of
the voluntary mufcles themfelves become in-
voluntary, as often as they are excited into
action by a fmulus applied to their fibres, it
! can be no wonder that the motions of the
' heart and alimentary canal are neceffary, and
independent on the will, fince thefe organs
are perpetually expofed to the alternate ation
of a flimulus. -

Ir it be afked, why, when neither light
nor found affect the mufcles of the zwvee and
internal rear, we cannot at pleafure move
them; or why we cannot at any time, by an
effort of the will, produce an ereéion of the
peris 3 it may be anfwered, that as mankind,

- oy
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by having their ears tied down when Fhu% ';
lofe the power of moving them, though thgg '
are mufcles deftined by nature for this .
Pofe; fo the mind, through difufe, may hm
loft its power of moving the above mentioned
mufcles at pleafure, even when they are net
acted upon by a flimulus ; or why may we not,
for wife purpofes, be fo framed by the Au-
THOR of nature, that the mind, while it.can
at pleafure contract the greateft part of out
muicles; may have no power over others,
whofe motions are to be regulated only by
certain fenfations, fince thefe will never fail
to excite the fentient principlf: into action,
when it is neceflary or proper? whereas, g,f
they were fubject to the will, it is probable,
that men, by a peryerfe effort of this, would
in many cafes greatly prejudice their health,
or endanger their lives. And I i Jmagmc, that
the mind’s want of power over the motion ﬁf '
the heart; is not only owing to its hemg con-
tinually acted upon by a ffiwmulus %, but in park
to an orlglnal conttitution 4+ ; and that the'
: W:
#* Set. 1. Ne1a. &:13 above. . g
+ By an original conftitution, I here mean no 1'!101'%

Fh;-m that we are fo formed, that the mind, ‘which can at
pleafure
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~we fhould fuppofe thefe organs for a little
while free from every degree of irritation, yet
the mind, by an effort of the will, could not
move them. Thus, although the mind re-
mains  prefent with the body, and ready to
actuate it in a fyreope; yet it can neither di=
reétly renew the heart’s motion after it has
ceafed, nor communicate a ftronger contra-
¢tion to it when it is juft going to fail : ‘and
theere is no reafon to think, that thefe animals
which lie in a death-like ftate: during the
winter-feafon, have, when they begin to re-
vive in the fpring; any more power over the
motion of their heart, than thofe inwhom its
motions continue without any fuch interru-
ption from the beginning to the end of their
lives. : 1
Wz need not, therefore, with Mr. Lieutaud,
have recourfe to any croflings or entrelacements
of the nerves of the vital organs, or to their
proceeding from' different parts of the brain,
in order to account for their not being fubje&t
slds.) I 2 | J J - ; to

pleafure move moft of the mufcles of the body, has, from
the'béginning of life, no power to move the heart and
other involuntary mufcles, unlefs when it is excited to do
this by a fimulus alting upon them,' or upon fome neigh-
bouring part with which they bave'a peculiar fympathy,
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to the power of the will *; efpccially fince
we {ee that the motions of the #vea and mu-
fcles. of the internal ear, notwithftanding
their nerves are deftitute of the above condi=
tions, are equally involuntiry with thofe of
the heart; that the mufcles of the arm,
whofe nerves have thefe croffings, are yet
fubject to the will ; and that, in fhort, even
the voluntary mufcles, when affected by any
remarkable  flimulus, ceafe to be under d:,e.
controul of the will .

: Oﬁj V. THE mind can only perceive dif-
tinctly one idea at once ; and therefore muft
be incapable to attend to and govern all the

vital and involuntary motions, which are fg
numerous ,,':

Anfwer. Tuis objection is chxeﬂy Leve!lcd
againft the opinion which fuppofes the vital
motions to be regulated and carried on by the
mind as a rational agent, and does not at all
affect our theory: for whether the mind can
diftinctly apprehend more ideas than one ata

unlc’ .
* Effiis anatomiq. p. 702. & Element. Phyfiolog. p-72+
+ Seét.i. N° 12. & 13. above.

+ 1 Haller. not. in Boerhaave inftitut. med. p. 589.
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time, or no, yet furely it can and does feel
various fenfations in different parts of the

- body at one and the fame time; and we
know that it can move many of the voluntary
mufcles in “the fame inftant. Why, there-
fore, may it not; in confequence of the per-
ception of various fimuli affe@ing the different
vital organs, move them alternately ?

" Bur further, when Mabomet Caratta, the
famous equilibrift, ftood with one foot on
the flack wire, tofling;, with his hands, fix or
feven balls up into the air, and catching them
again, was he not attentive to more than

. one thing at once ? In this cafe, the equili-
brium of the body was to be preferved, the
balls were to be taken out of his girdle, they
were feverally to be thrown up into the air,

i to be caught as they came down, and toffed
up again; and thefe motions, which follow-
ed each other with furprifing quicknefs, were

| continued for fome confiderable time. Any
man can hear a found and perceive a particu-
lar colour at the famé time 5 and though ever

{o attentive to thefe, he will not fail, if a fly

happﬁ:ns to run along his face, to drive it off
with

An essay on the vital and other involuntary motions of animals - page 327 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=327

BBIUH '
320 Qf’fﬁe ViTAL and = “
with his hand, that he may avoid the tlckhr@
fenfations which it excites. In like manner,
how much foever the mind may be bufied
with its own thoughts, or the ideas of exter=
nal objects ; yet is it ever ready to perceive
and feel the various flimuli which alternately

~affe& the vital organs, and, in confequance of
this, to continue their motions. Nor is there
any need of an infinite wifdom in the mind,
as fome have objected, to enable it to perfo;:,ﬁ :
the feveral vital and other involuntary mo-
tions, with different and always varying de-
grees of force and quicknefs; according to tha g
different circumftances of the body ; fince, in
doing this, the mind has no particular wife
ends in view ; nor is it influenced by any ra-
tional motives, but merely by the ftimulating
caufes affecting the feveral organs; 7.e. it
ats as 2 SENTIENT, and not as a RATIONAL
principle.. In the AuTHoRr of nature, hgw;l ‘
ever, who has framed both the foul and body,
and thus adapted them to each other, we
ought, as upon many other accounts, fo alfo
upon this, to acknowledge a wifdom that is
infinite and unfearchable !

-IH' £ :
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- In-contemplating the various motions of a-
nimals, we obferve a ftriking analogy; a rea
markable agreement in fome tlnngs, and a dif~
agreement in others: wel pals

1. SoMmE of the voluntary motions, by the
force: of cuftom and habit, come at length
to be performed with little or no attention of
mmd 3 and, though we have full power to be-
gm or ftop them whenwe pleafe, yet they be-
come fo far mdepcndcnt of the will, ‘that we
€an only Perform thi:m 1n a certain waya Of
this the uniform motions of the eyes are an
example.

2. NeaRry a~kin to theéfe are the mix’d mo-«
tions, or thofe of a middle nature between
the voluntary and involuntary j fuch as refpi+
ration, and the motions of the eye-lids when
any thing flightly irritates the cornea. Thefe
agree with the motions from habit; - in being
often performed without confcioufnefs§ but
in this they differ, v/z. that the former pro-
ceed from a flimulus, and become altogether
involuntary when this is ificreafed ; while the
latter owe their beginning to an effort of the
will, and are always fubje& to its controul.

S s 3. THE
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3. TuE inveluntary and mix’d motions, i3
general, agree in proceeding from a flimaukys,
and in being moftly performed without cop.
{cioufnefs; but differ, in the latter’s being part.
ly, and the former not at all under the power
of the will. Some of each of thefe motiong
never ceafe, but go on alternately through the
whole of our lives; while others are only ex-
cited on certain occafions: among the former
kind are the motions of the heart, langs, and
alimentary tube; of the latter are the contra- .
¢tion of the pupil, eye-lids, and mufcles of
the internal ear. A

4. Ini fome of the involuntary motions, we
are neither confcious of the fiimulus, nor of
the effort of the mind in confequence of it;
as is the cafe with the motion of the ﬁ':art,
and the ordinary vermicular contraction of the
ftomach and guts. In others, we are fenfible
of the irritation, or difagreeable perception
exciting them, but not of any exertion of the
mind’s power : fuch are the convulfive con-
tractions of the ftomach, diaphragm, and ab-
dominal mufcles in vomiting, of the dia-
phragm in the hiccup, of the inteftines in s

g!ﬂgl
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5. WiTH refpect to the mix’d motions: in
thofe of the eye-lids, fo far as they are of this
kind, we are {enfible of the irritation, or caufe
‘exciting them, though rarely fo of any effort
of the will.—In that of refpiration, neither
the fimulus affeCting the lungs, nor effort of
the mind in confequence of this, are ufually
perceived ; yet, as often as we pleafe, we can
{ufpend or vary this motion, as freely as thofe
of the eye-lids.—In the motions of the dia-
phragm and abdominal mufcles, in expelling
the excrement and urine, which arealfo of the
‘mix’d kind, we are perfeltly fenfible of the
Simulus, and frequently of an exertion of the
mind’s power in confequence of it; yetwhen
the irritation is very great, thefe motions be-
come altogether conyulfive and involuntary,

6. FurRTHER, it appears, that as in all the
works of nature, there is a beautiful grada-
tion, and a kind of link, as it were, betwixt
each fpecies of animals, the loweft of the im-
mediately fuperior clafs, differing little from

the
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the higheft in the next fucceeding order; fq
in the motions of animals fomething fimilar
may be obferved ; the mix’d motions, as they
arc called, and thofe from habit, being the
link bctween the voluntary and mvoluntar]s

Ley?él Frowm what has been advanc:ed in
this and the preceding fections, with a defign
to fhew what concern the mind has in pmdul
cing the vital and other involuntary motions,
it clearly follows, that the human body ought
not to be regarded (as it has too long boen,bji
many Phyfiologifts) as a mechanical machine;
fo exqpifitely formed, as, by the mere force of
its conftruction, to be able to perform, anii
continue, the feveral vital funcions*; things
far above the powers of mechanifim ! Butasa ‘
fyftem, framed indeed with the greateﬁ'ﬁft :
and contrivance ; afyftem! in which the pe-
culiar ftru€ure of each part is not moreto be
admired than the wife and beautiful arrange-
ment of the whole ; neverthelefs, as a fyftem
whofe motions are all owing to the altive
power, and cnergy, of an immaterial fenti- :

ent i

d Sr.v: Heifter’s Differt. de psaftant. medicin, mechanigs y
D: 22. 25. 51. 69.

-
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ent principle, to which it is united, and by
whmh every fibre of i it is enh\rcncd and a&u-
ated,

I accounting for the vital and other invo-
luntary motions of animals, we have fhewn,
that they are all owing to-a fimulus; and
have pointed out the particular fimauli applied
to the feveral organs, and exciting them into
aftion ; we have further thewn, that thefe
. fiimuli can only produce their effets by the
influence they have upon the mind or fen-
tient principle. But what way the mind puts
the mufcles into motion ; what is the mate-
rial caufe in the brain, nerves, and mufcular
fibres, which it employs as its inftrament for
this purpofe ;- what the intimate ftructure of
a mufcular fibre, or the precife manner in
which the nervous influence adts upon it,
when it produces its contraction : thefe are
queftions we have wholly avoided, being per-
fuaded that whatever has been hitherto faid
on thefe fubjefts, is mere fpeculation ; and
that to offer any new conjeftures on matters
fo greatly involved in darknefs, and where
we have neither date nar phenomena to fup-

port
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port us, is to load a {cience already labouring
under bypotbefes with a new burden. ;
To complete our account of the fpontane-

ous motions, it now only remains, that we
inquire into the reafons why the vital mo-
tions continue in time of fleep, and why mu_-'
fcles, or a few of their fibres, are often obfer~

' ved to move for fome time after death 91':'
their {feparation from the body. \

: SECT. XN, ;
Of the reafon why the vital motions continue in fleep,

JHe reafon why the vital organs are Cof=
tinually agitated with alternate contra-
tions, while the other mufcles of involuntary
motion are contracted on certain occafions
only, may fully appear from what has been
already offered ; for we have feen that the’
former are expofed to the action of a fimulus
always, the latter only at particular times.
But fince, during fleep, the organs of fenfe
are, as it were, lock'd up, and the vo-
luntary mufcles become more relaxed ‘and

unfit
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infit for action, on account of the brain’s
| difpenfing its influence more fparingljr than
. ordinary, it may be afked, why the vital
motions don’t at this time either ceafe, or at
| leaft fail confiderably ?
| A To fay here, that the vital motions muft
therefore go on without diminution or difturb-
ance, becaufe their organs are equally acted
upon by their proper fimuli, both when we
are awake and fleeping, would be an incom-
petent anfwer to this queftion; for though
the ftimulating caufe be granted to continue
- the fame, yet if the organ’s aptitude for mo-
tion be leflened, the effet muft be the fame,
as though the flimulus were weakened or en-
tirely wanting. = The difficulty, therefore,
which we are to endeavour to remove, is,
why the vital organs fhould not, like the or-
gans of fenfe and mufcles of voluntary mo-
tion, be fo far affeéted by fleep, as to be-
come lefs fit or able to perform their ufual
funétions ?

SiLEEeP feems to be owing to fome change
produced in: that part of the body which A-
natomifts, diftinguithing it from the cerebel-
Zum, call the BRAIN,~=The proof of this is

' plainly
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plainly feen, in the inftances of people w'Lﬁj
having loft part of their fkull, were immes
diately feized withi {leep, whenever their brain
was gently prefled ; and, from the experis
ments which (hew, that, inftead of {leep, death
itfelf, or at leaft a fyncope, is the effect of a

- like compreflion upon the cerebellum.  If,
therefore, it can be made appear, that the
vital organs® have their nerves chiefly from
the cerebellum, and not from the brain, itwill
be evident alfo, that the reafon why their
motions continue unimpaired in time of fleep;
muft be this pecunliar circamftance attending
the cerebellum, that its nerves are not, like
thofe proceeding from the brain, affe@ed by
fleep, but are at all times fitted for aGuating
the parts to which they are diftributed. 1

Now there are many experiments of /7
euflens *, Ridley -, and others, fhewing, thﬂ.t
refpiration and the motion of the heart are
quickly flopt upon wounding the cerebellum; .
but that wounds in the brain produce little or
no change in thefe motions, On the other s
hand, feveral authors of great reputation and
ks unqueftioned

* Ncumgraph. lib, 1. cap. 20.
+ Anatomy of the brain, chap. 17,
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unqueftioned veracity aflure us, that, in
their experiments, the vital motions conti-
nued for fome confiderable time after the ce-
rebellum had been cut in pieces. However,
it does not, by any means, appear from other
experiments of thefe very authors, that the
wounding or cutting in pieces of the brain,
iffe@ted the vital motions more, or even fo
‘much, as the {fame treatment of the cerebellum.
Are we then to conclude, from thefe experi-
ments, that neither the brain nor cerebellum
are neceflary to the motions of the vital or-
gans ? By the like kind of reafoning, it would
feem, that the nerves alfo, and the influences
they may have, are unneceffary in the produ~
cing of thefe motions, fince that of the heart
has been known to remain 4 confiderable
time after the intercoftals and eight pair of
nerves have been cut *. Do thefe experi-

R | ments,

# T fhall here take occafion to obferve, what indeed
would have come in more properly under Seét.i. p. 6.
that there are related by Mﬁﬁm’f‘gf in the Comment. acad.
Bonon. wol. 2. part 2. the hiftories of two patients,
who, though they had, in the operation for the aneurifm
in the arm, the nerve tied along with the artery, yet re-
covered, after about three months, the entire ufe of that
member 3 whence fome have not fcrupled to :oncll.:;hda,

at
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ments, thcrchre, which prove too mud';,
prove nothing'at all ? Far otherwife, The
true.inference is this; That, fince various
experiments concur in {hewing the cerebellum
to be more concerned in the vital motions
than the cerebrum, while none at all can be
adduced in proof of the cerebrum being more

immediately

that the nerves are not neceflary to mofion or fenfation..
But in this they have rather been too haﬂl: 3 for, Galen
informs us, that as often as a nerve has been quite cut
thm:?h, the mufcles to which it belonged were de-
prived both of fenfe and motion + : and many later ex-.
amples might be produced, where the fame confequence
attended the deftroying of a nerve, I {hall only mention:
one, which is confiftent with my own knowledge. 7. £
who had the nerve tied along with the artery in the ope-
ration for the aneurifm eighteen years ago, continues, to/
this day, to have a numbnefs and feeblenefs of the mu«
fcles of the thumb and forefinger, which are alfb a good
deal fhrivel’d.—But further, it appears, even from the
hiftories now mentioned, that the immediate confequence
of a ligature made upon the nerves was a total lofs of
motion and fenfation in the parts below; and this hap=
pened notwithftanding that the blood continued, by two
pretty larﬁe arterial branches, to be diftributed to them =
which is fuch a direct proof of the neceffity of the nerves
to motion and fenfe, as is not to be overturned by the
parts recovering afterwards their power of motion, fince
this might happen without any inconfiftency to the fors
mer conclufion, and in a way unknown to us.——In the
hiftory found by Morgagni among Falfalva’s papers, and
related in the fame volume of the Comment. Bonon. we are
told, the patient did not recover the full ufe of his arﬁnﬁ

{ De motu mulculorum, lib, r, edp. 1,
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smmediately neceffary to thefe than the cere-
- bellum *, it follows, that the vital organs have
their nerves, either wholly or principally,
from the latter.
| But though the cerebellum be the chief
fource of the vital nerves, yet its deftruction

does

T
#ill eight or nine months after the operation for the aneu-
rifm was performed.” "When Adalinelli diflected this arm,
thirty years after, he found the nerve not wanting in the
place where the ligature had been made, as were the ar-
tery and vein, but of a much greater thicknefs than ufual,
‘and not unlike a ganglion. From this obfervation, I
think, we have reafon to believe, that, in Melinelli’s two
patients above mentioned, the nerve was not deftroyed b
.the ligature, but perhaps acquired a greater thicknefs in
that part, and fo became, after fome months, fit to perform
its funétions.
" Upon the whole, the hiftories of the operation for the

aneurifm related in the Bononian tranfadtions, though
they' may perhaps confound a fuperficial inquirer, will
_pever incline an accurate and impartial one to rejeﬂ: the
doétrine of the perves being nacetPfa_I}r to motion and fen-
fation.

* In the accurate Dr. Keauw’s experiments, the vital
motions continued in a dog, above eight hours after the
medullary part of the brain was broken down into a pulp;
but when the medullary fubftance of the cerebellum was
treated in the fame way, though they did not ceafe in-
ftantly yet they began to failin a few minutes +. When
the cerebellum was wounded, without touching the cere-
brum, the heart’s motion failed fooner than when the
brain alone was wounded 1.

+ Impet. faciens, M. 335.
§ Ibid. N. zaf.
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does not put an immediate flop to the vital
motions, for the fame reafon that cutting off
the head, or tying the intercoftal and eighe
pair of netves, does not produce this effeé;
7. e. becaufe the branches from the fpinal |
marrow which join the intercoftals, together
with the fpirits (if I may be allowed to call
the influence of the brain by that name) re-
maining in the trunks of the nerves and fibres
of the heart, are fufficient to keep up thefe
motions for fome time: jn man, perhaps,
only for a few pulfations, in young dogs or
cats for {feveral hours, and in a tortoife for
fix months ; which laft animal, not to men-
tion other differences, has its fpin:ﬂ marrow
remarkably large: nay, the motion of thp'
hearts of many animals, after they are taken
out of their bodies, affords us ocular demon~
ftration of the nervous influence, lodged in
the fibres of the heart and'in the {maller fila-
ments of the nerves, being fufficient to con=
tinue the motions of this muicle for {fome
ti__m__c, or to enable it to perform a great nums
ber of contra&ions. :

THE inftances given us of animals, whofe
gerebella, upon ppening them, were found

fcirrhous,

i e e -5 8
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fcirrhous, corrupted, or otherwife difeafed,
avail no more, towards proving that the vital
organs don’t derive their nerves chiefly from
this part, than do the hiftories of offified and
petrified brains, or of monfters born with no
brain at all, towards making it a clear point
that the brain and nerves are, in fact, not the
fource of fenfe and motion ¥.

BuT further ; did not the vital organs re-
ceive their nerves chiefly from the cerebellum,
and thofe of {fenfe, and voluntary motion, theirs
from the cerebrum ; why fhould the latter, in
time of {leep, be affected with a languor and
relaxation, while the former continue to act
with undiminifthed vigour? Why, in a deep
apoplexy, when the mufcles of voluntary mo-
tion are f{carcely excited into action by the
ftrongeft flimulus, and when the organs of
fenfe are loft to their proper objeéts, does the
heart move with its wonted force? Why in
fuch a cafe thould the fphincter of the pupil,
and mufcles of deglutition, refufe to ebey their
ufual MFimuli, and the heart be almoft as fen-
fible as ever of the irritation of the returning
blood ? If the heart derived its nerves equal-

ly
* See Sedt. 1. N° 1. above,
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ly from the brain and cerebellum, why, in apo-
plexies, when feveral other mufcles of the bo-
dy are convulfed, is it not itfelf affected with
ftrong palpitations ? And why in animals new-
ly dead is not the heart’s motion renewed by
irritating the brain, aswell as by irritating the
cerebellum or medulla oblongata 2 1
Tue longer people have wanted fleep, of
the greater fatigue they have endured, a re-
cruit of fpirits becomes the more neceflaryfor
the free ufe and exercife of the organs of fenfe
and infiruments of voluntary motion : and
whence is the cafe different with regard to the
vital organs, unlefs it be that their nerves
differ, either as to their origin or nature, from '
the animal ones? Why the cerebellum (hould
not be affeted in time of fleep, aswell as the
cerebrum, and why, without any intervals of
reft, it thould at all times furnith fpirits fuf-
ficient for the purpofes of vital motion, I will
not pretend pofitively to determine; only I
think it pretty evident that the medulla=
ry {ubftance of the cerebellum is by far lefs
liable to various degrees of comprefiion, than
that of the cerebrum, as well on account of
ifs
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its firmer texture and want of cavities, as of
 the different diftribution of its arteries.

DrinkiInG largely of ftrong {pirituous li-
quors caufes not only fleep, but a fupor alfo,
and fometimes a real apoplexy ; now, if thefe
be in a2 good meafure the effects of a rarefa-
¢tion of the blood, and confequent diftenfi-
on of the veflels in the brain, asis probable
from diffeGions, it follows, fince the vital mo-
tions continue after all the animal funions
are fufpended, that the cerebellum is not {o foon
affected as the brain, either becaufe of its firm~
er fubftance, or of its differing in fome other
circumftances from the brain, But, as a de-
ficiency of fpirits is allowed to be one general
caufe of {leep, aswell as a compreffion of the
medullary fubftance of the brain, it may ill
be afked, why the vital {pirits fhould never,
like the animadl, be fo much exhaufted as to
require intervals of reft for their recruit.” In
an{wer to this, we ean only fay that, it may
be, there is not fo great an expence of nervous
power in carrying on the vital motions, which
are very gentle and equable, as is required for
the exercife of the fenfes and the motions ot
the voluntary mufcles, whofe contraétions,

though: -
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though not fo frequent, are yet much morg’
violent ; or elfe there may be a quicker fecre«
tion or {upply of it by the cerebellum than by
the cerebrum. If both or either of thefe fup<
pofitions be true, thevital organs which, whe-
ther we be awake or fleeping, are equally a&-
ed upon by their ufual fimeuli, muft neceffa=
rily continue their motions uninterrupted and
undiminifhed as long as we live ; or at leaft fo
long as the cerebellum and its nerves, together
with the organs themfelves, remain found,
and the caufes ftimulating them into action
are the fame. :
TuAaT mufcles, which have their nerves
from the brain, may, even in time of fleep,
be excited into action by a fimulus, is moft
cerfain : 1 {hould, therefore, have no doubt,
that the vital organs might be kept continually
in motion, by the efficacy of the fimuli a&s
ing upon them, even though there were no,
difference between their nerves and thofe fer-
ving the other mufcles of the body, provided.
their action were obferved to be fenfibly weak-
er in time of fleep, and to become more re= "
markably languid in proportion as this was
deeper: but, as no fuch thing has hitherto
, been '
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~ been difcovered, I cannotbut be of opinion,
there is fome difference between the vital and
animal nerves, as to their nature and origin,
towhich, as well as to the conftantly repeated
action of their [Mimuli, it is owing that the
vital motions continue undiminifthed in time

of fleep. _ |
~Ir it be faid, that the vital organs are o ex-
tremely fenfible of the fimuli applied to them,
or fo peculiarly adapted to metion, as that their
action muft be continued in time of flecp,
while other parts,. equally furnithed with
perves, are then, upon account of their lefs
fenfibility and fitnefs for action, more languid
and fluggith ; I would defire to be informed,
what part of the body is endued with a more
exquifite fenfe than the retina; or what mufcle
in it can be found capable of more various
degrees of motion than the fphinéfer of the
pupil ? and yet we well know, that, in an a-
poplexy, the former lofes its fenfibility, and
the latter all its power of contraction ; at the
fame time that the action of the heart is in
no degree weakened. But, be the vital organs
ever {o {enfible, or well fitted for motion, they
muft neceffarily aé with lefs vigour during
Un fleep,
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fleep, or in a fit of the apoplexy, if it be
true, that in thefe circumftances the nervous
influence is more fparingly tranfmitted tq
them, than when we are awake and in health,
- 'T'ue induftrious Haller is of opinion, that
there is no difference, as to their origin or na-

ture, between the vital and animal nerves

fince the intercoftals, the nerves from the
fpine which unite with thefe, and the eight
pair of nerves, give off branches to fome
of the organs of fenfe and voluntary'motion,

as well as to thofe parts whofe motions are
vital and involuntary; and fince, - he is
unable to conceive how, in the fame nerve,

the vital part ean remain undifturbed and
without action, while the animal part is
violently agitated, and wice verfz*. But this
reafoning proceeds upon a double miftake,

as it fuppofes, 1/, That the organs and mu-

fcles of voluntary motion have no need of vi- |
tal nerves; and, 2dly, That if two kinds of
nerves be diftributed to any part, r_h.cy I‘ﬂﬂﬂ

alwa}fs act both together.

. As to what concerns the firft of thefe
fupppﬁtinns, we haye formerly obferved that
a8
* Not, in Inftitut. Med. Boerbaave, vol. 4. p. 585

An essay on the vital and other involuntary motions of animals - page 346 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=346

other InvoLUNTARY MoTlons., 339

as the heart is excited into alternate contracti-
ons by the [fimulus of the returning blood, fo
the larger arteries owe their fjfflole in part to
the fame caufe, whilé the fmaller veffels, in
which' no alternate fjfole and- digflole, ari-
fing from'the force of the heart; regularly
takes place; are ftimulated into alternate ofcil-
latory contraltions, by the gentle irritation of
the fluids as they glide along their fides *,

' Since therefore all theveflels of animals, fmal=
ler as well as larger, ‘are, like the heart and
alimentary tube,  continually agitated with 2
vital' motion ; it 'is highly probable, that not
any even of 'the organs of voluntary motion
are wholly® deftitute of nerves derived from
the cerebellum. Sothat the objection brought
againft Dr. #illis and his followers, 'who al-
low the third, fourth, fifth, and feventh pair
of nerves to receive fome fibres from the ce-
rebellum, wiz. that, in this, they muft be mif-
taken ' becaufe thefe nerves affift not in the
performance of any vital motion, is extreme-
ly ill founded ; for, as we have juft now faid,
there is no mufcle in the body whofe veflels
are not agitated with a vital fpontaneous mo-
tion ;

& Sed. vi; N° 1, &2, above;
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tion : and the opinion that all the nerves have

fibrils both from the brain and cerebellum,
which was firft embraced by Ridley, andaf-
terwards gone into by Boerbaawve, is far from
being improbable ¥.  However, it may be -
fuppofed, thatwhile the mufcles of Volunm.ry
motion have the largeft fhare of their nerves
from the brain, or from the {pinal marrow
confidered as arifing from thence, and onlya
few fibrils ferving for the ofcillations of their
veflels from the cerebelium; the organs of vi-
tal motion, on the other hand, are fupplied
more plentifully, if not wholly, with nerves
from the cerebellum, as well for the ofcillato-
ry contractions of their Veﬁéls, as for t.hm‘
motions as mufcular organs.

Bu further, fince no body can prctend to
affirm, that the intercoftals and eight pair of
nerves proceed wholly from the cerebellum,
without having any fibres at all from the ce-
rebrum, it were an eafy anfwer to Haller’s obs
3&:&1011 to {ay, that the branches which thefe

:perVﬂ

# The olfaQory neryes indeed feem whnﬂ_',r to be dﬂns
ved from the brain; but the membrane of the nofe is fur-
nithed with a braru:h from the fixth pair ofncrw:s, to Whlch .
the wbra.torv motions of itg veflels are owing,
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nerves give to the organs of fenfe or volun-
tary motion, are fuch only as they receive
from the brain.—If it be faid, that the fifth
pair of nerves, which is diftributed to the or-
gans of fenfe and voluntary motion, is chief-
ly or wholly derived from the cercbellum ; it
may be anfwered, that to difcover from difs
fection, with any tolerable degree of certain=
ty, how far this is fact or otherwife, is an ex-
tremely difficult matter : but as this nerve
feems to affift in the formation of the inter-
coftal, and may give branches to the nofe
and other parts, upon which it is beftowed,
for the vital ofcillations of their veflels, we
may very well allow it to be derived in a
great meafure from the cerebellum. ;
WHERESOEVER in the prefent argument I
have f{poken of nerves being derived from
the brain or cerebellum, 1 defire to be under-
{tood as including the fpinal marrow, fo far
as it can be reckoned a continuation of the
medullary fubftance of thefe parts, or to a=-
gree with them in its ftructure and ufe; for
the fpinal marrow does not feem altogether
derived from the brain and cerebellum, but pro-
bably prepares a fluid itfelf; whence it is ena-
bled
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bled to keepup the vital and other motions for
feveral months, in a turtmfe, -after the head is
cut off,

- 2. ALTHOUGH two forts of nerves wem
diﬁnbuted to the fame organ, it would
no means follow;. that the one could not aé’t
without the other : for if the mind can de-
termine the fpirits through a few fibrils of a
nerve, without:difturbing others “which - are
contiguous to it ; and if the imprefiions of ex-
ternal objeéts are tranfmitted to the brain by
the nerves ‘deftined for feeling, without af-
feéting any of the fibrils which ‘are included
in the fame coats with them ; why may not
the gentle irritation of the flaids, contained
in the veflels of a mufcle; excite their circu-
lar fibres into alternate contraétions, by means
of the nerves derived from the cerebellum,
without affecing the nerves from the brain,
in fuch manner, as to make the mufcle itfelf
contraét?  Although the nerves from the ce-
rebrum and cerebellusz be contained in the
fame common fheath, yet they are quite difz
tinct; fo that there cah be no reafon for

imas=
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imagining the one may not be acted upon
without bringing the other into confent.

- BurT as the real and intimate ftruture, and
the diftin& ufes of the brain and cerebellum,
as well as the particular diftribution of their
medullary fibres, are things which we are
much in the dark about, it is no wonder, if
we frequently lofe and bewilder ourfelves and
readers, when we attempt to pufh our inqui~
ries deeply into thefe matters. Far, therefore,
from expeéting, that what has been advan-
ced in this Seétion concerning the difference
between the vital and animal nerves, fhould
give every one full fatisfaction, or be thought
quite clear of all difficulties; I have only offer-
ed, in a few words, what feems moft probable
to myfelf, being ready to give up my opini-
on, as foon as further experiments or obfer-
vations fhall lead us to a better and more
confiftent account of this matter.  Sequimur
probabiliora 5 nec ultra quam id quod verifimile
occurrit progredi poffumus, et refellere fine per-
tinacia, et refelli fine iracundia, parati fumus®.

#* Crceron, difput. Tufculan, lib. 2.

8 E«CIT: -
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SECT. XII.

Concerning the motions obferved in the mufiles of -
animals after death, or their feparation from
the body.

Ince the hearts of many animals continue
their alternate contrations for fome time
after they are taken out of their bodies; and as
this is a circumftance which poffibly may be

miftaken for an unanfwerable objeétion to the
account we have given of the vital motions,

# we fhall here inquire particularly into the
nature and caufe of thofe motions which are
fo frequently feen in the mufcles of animals
after death, or their feparation from the body;
and

# <« Sed manifefto falfum eft motus omnes aby anima
€ oriri, et abfque ea materiem fore immobilem fegnem-
® que mallam. Nam vis contratilis ad ffimulum quem~-
*¢ cunque, ad quam meotus cordis, inteftinorum, et forte
¢ omnis motus in homine pertinet, ne requirit quidem ani=
“ ma prafentiam, fupereft in cadavere, fulcitatur me-
¢ chanicis caufis, calore, flatu; neque deferit fibram, quam-
“ diu nondum refrigerata riguit, etfi dudum animam abe- .
< gerit deftructio cerebri cordifque, etfi, ex ipfo corpore
¢ revulfus mufculus, ab omni imaginabili animee fede fe-

¢ paratus fit.””  Haller, Prim, lin. Phyfiolog. N° 562.
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and we flatter ourfelves much, or it will
hence appear, that inftead of being inconfift-
ent with our theory, they ferve rather to il-
luftrate and confirm it. '

 Severar authors (fome of them indeed of
confiderable name) have aferibed the motions
of the heart after death, or its feparation from

~ the body, to fome peculiar property, not
found in the other muicles, wherewith they
fuppofe this to be endued * : but with what
reafon, will appear from the following expc- ;
riments and obfervations.

1. An ecl, which I diffe@ed, moved the
mufcles of its body with great force, for more
than half an hour after the removal of its
heart and the other q:{/l*era, and though I
had not leifure to obferve them, I doubt not
but it continued thefe motions a much longer
time; for Dr. Harvey has long ago inform-
ed us, that not only the heart, but alfo the
fleth of eels continues to move after being cut
in pieces.

2. I have often obferved a frog turning 5
from its back to its belly, and leaping about

XX for

#* Van Swicten comment. in aphor. Boerbaave, vol. 1.
p.1. &2,
1. H. G, comment, mBesr.Er Intit, med, vol.5. p.101, 104
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for an hour after the heart and other vifiers
were cut out ; and when its mufcles were at
reft, they have been brought into convulfive
contraétions, by pricking them with a pin or
a fealpel 1 nay, a frog’s limbs feldom fail to

- move for fome time after they are feparasted :
from its body.

3.' A tremulous motion has been obferved
in the muicles upon the flernum for a quarter
of an hour after it was cut out of the body;
and, when it had ceafed, it was renewed by
pricking the fibres of thefe mufcles with the
point of a knife *. 'The like tremulous mo-
tions have continued for an hour in the mu-
fcle of an ox feparated from its body imme=-
diately after it had been killed, and, upon
their ceafing, have been recalled, by pnckmz
its fibres with a fharp inftrument +-.

4. IN a young pigeon, which I killed, by
feparating its head from the vertebre of the
neck, the divided mufcles of the left fide of
the thorax (upon which fome of the blood

thrown
* Swenche Hematolog. p. 28.
+ Ibid.
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- thrown out of the heart had been fpilt) were
agitated with alternate contra&ions for about
ten minutes: Thefe contractions were very
quickly repeated at firft, but, like thofe of
the heart, became much flower before they
ftopt altogether.

WERE not the alternate contra®ions of
thefe mufcles more remarkable, and of lon ger
continuance, on account of the fimuius of the

~ blood which was {pilt on them ? This feems
not at all improbable, fince, as has been ob-
{erved above ¥, the motions of the vena cava
feem to continue longer than thofe of the
heart, becaufe it is longer fupplied with blood.
Befides, the alternate contractions which hap-
pened to the mufcles of the #horax in other
pigeons which I opened, and where no blood
was {pilt, were much lefs remarkable, and
lafted but a very fhort time.

5. Swammerdam tells us, that, in diffeCting
animals alive, he obferved contraltions, not
only in every mufcle feparated from the body,
but alfo in every mufcular fibre . And the

fame
#* Se&. vi. N° 3.
+ Traltat. de refpirat. cap.y. p. 67.
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fame kind of motion has been remarked in
the mufcular fibres of men, which had bvenn
¢yt away in thc extirpation of tumors.

6. TuE vermicular motion of the inteftines
remains for a confiderable time after both
them and the {tomach are taken out of the
body.

« HENCE it appears, that all the mu.ﬁ:iu- '
of living animals, whether they be of the
voluntary or involuntary kind, are agitated
with alternate contractions, after being dif-,
fected from their bodies ; and, confequently,
that the vibrations performed by the hearts of
animals, when divided from their bodies, be-
fpeak not any latent power refiding particu-
larly in the fibres of this organ, or which
they do not fhare in common with thofe of
every other mufcle. ' :

& Ir the voluntary mufcles, which in a
healthful ftate remain at reft when the will
“interpofes not to the contrary, are alternately’
contracted and relaxed, as well as the heart,
when they are feparated from the body ; it
cannot be concluded, that, becaufe the heart
beats after fuch fcparatmn, it muﬂ: thcreforf:_
move

T S ——
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move alfo while in the body : on the contra-
1y, it follows, that the alternate motions of
the heart in living animals muft be owing to
its being acted upon by fome particular caufe,
which does not affeé the voluntary mufcles.

7. THE h_cart of an eel, which I cut out
of its body, and divided into two, continued
its vibrations above twenty minutes.

8. Wauen the heart of an eel inclofed in
an exhaufted recciver, after beating about an
“hour, had become very languid, and almoft
ceafed from ‘motion, Mr. Boyle renewed its
pulfations, by breathing on that part of the
glafs where it lay *

9. I have obferved the hearts of frogs beat
12, 15, 18, or 30 minutes, after being fepa-
rated from their bodies ; and when their mo-
tions begin to languith, or are juft about to
ceafe, they may be increafed or renewed, by
heat or pricking them with a pin.

L5 10.THE

L

# Philofophic. Tranfad. abridg’d, vel. 2. p. 222.
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1o. THE hearts of frogs, which, when firft
feparated from their bodies, beat from 6.4 to 6§
times in a minute, performed from betwixt
go to 100 pulfations in the fame time, when
expofed a little to the heat of the fire ; but,
after being removed from it, their vibrations
became gradually flower and flower, till they
were no quicker than at firft.  While
warmth thus increafes and renews the motion
of the heart, even in thofe animals whofe
blood is cold, too great heat deftroys it both
in hot and cold animals, by producing fuch a
change in the mufcular fibres, and their fluids,
as renders them unfit for motion, Hence
the heart of a pigeon or frog immediatﬂlf
lofes its motion when immeifed in horlmg
water.

11. THE hearts of vipers continue their
alternate motions for feveral hours after they
are fevered from their bodies *. '

12. A viper's heart, which beat only 25
times in a minute, when Dr. Langrifb firft

took it from its body, was, by the warmth
of

* Boyle’s Ufefulnefs of Experimental Philofophy,
part 2. p. 16,
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of his hand, foon made to perform 48 vi-

brations in that time ; and, being afterwards

put in water a degree or two warmer than
human blood, it repeated its pulfaﬂons 87

times in a minute *,

13. Uron fretching a cock’s neck fo as to
feparate the head from the verfebre of the
neck, feveral violent convulfions enfued, and
in lefs than five minutes he feemed to be quite
dead. At this time laying the thorax open,
I obferved the heart performing its alternate
motions, but much more faintly than that of |
a frog or eel when feparated from the body.
Three minutes after, when the heart’s mo-
tion was become yet weaker, I cut it out of
the body, and found its veflels and cavities
had been filled with blood; which was no
fooner evacuated, than the tremulous motions
of this organ ceafed; nor could they be re-
called by breathing upon it, or pricking it in
feveral places with a pin ; but, by touching
it two or three times with a red-hot iron, a
vibrating contraction was obferved, which
fearcely lafted for a fecond.

i14. THE
® Cronean Leftures, N° 150,
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14. TuE heart of a chick taken out of the

fhell, beat an hour after its hr:ad and breaft-
bone were clipp'd away with a pair of fciffars,
and the auricle retained its motion {ome time
after the heart. The motion of the other
parts feemed only to furvive the lofs of the
head for a few moments: the heart’s mo-
tion, when about to ceafe, was frequently rex
newed by pricking it with a pin. In another
chick the heart was kept beating, by the in=
fluence of warmth, above two hours after i lti
head was cut off *,

15. I laid open the thorax of 4 young 'pfa"”
geon, four minutes after feparating its head
from the verfebre of the neck, and found the
heart, with its right auricle, which was g'rcate-' '
ly diftended with blood, without any motion.

I let a few drops of warm faliva fall from my

mouth on the heart; upon which its right

auricle began to move, and continued re-

peating its alternate contractions with remark-

able vigour and quicknefs for three minutes,
when they became gradually both weaker and

\ : flower.

* Boyle's Ulefulnefs of Experimental Philofophy, part 2«

p- 15. & 10, '

-
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_flpwe_r;__ At eleven minutes from the begin-
ning of the experiment, the motions of the
, auricle were ftill flower, but were quickened
" fomewhat b}r pricking it with a pin. = After
eighteen minutes, the contractions of the au-
ricle were much more feeble, and not repeat-
ed till after the interval of 7; 8 or ¢ beats
of my pulfe ; whereas, at firft, they fucceed-
~ ed each other much more quickly than the
vibrations of my heart. Before the twentieth
minute was expired, the motions of the auri-
cle ceafed entirely ; but were fo far renewed
afterwards, by filling the thorax with water of
the fame warmth with the human blood,
to laft about two minutes. During all thls
time, no niotion was obferved in the body of
the heart ; nor were its fibres excited inte
contraction by pricking them witha pin fe-
ven minutes after the thorax was opened.

16. 1 opened the zhorax of another pigeoit
three minutes after I had pulled off its
head and made a ligaturﬁ about its neck : the
right auricle, with part of the vena cava infe-
rior adjoining to it, ftill continued to beat, but
the body of the heart was at reft ; fometime

Yy after,,
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after, when the motions of this auricle were
about to ceafe, they were renewcd with thejr .
former vigour by drawing afunder the fides of
the divided zborax, and confequently ftretch-
ing the great veffels leading to the heart,
‘When the auricle’s motions were become ve-
ry languid and flow, the wvena cava inferior
made feveral contractions before the auricle
contracted once ; and it continued to palpn-
tate for fome time after the auricle had mﬁﬂ
altogether. e

17. IMMEDIATELY after feparating from
the wertebre of the neck the head of ‘2 P’igﬂﬁl
fomewhat younger than either of the two for-
mer, I laid open the zhorax, and found the
theart beating pretty ftrongly, and at every fj-
flole throwing out the blood with a confider-
able force by a wound which I had accident-
ally made in it. 'When, after a few con--
tractions, its motion had become much more
feeble and irregular, it was made to recover
its vigour and propel the blood thmugh'jﬂit
‘wound as before, by drawing the fides of the
divided korax a little afunder. Sometime

after this, when the heart was become much
more
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more languid, its contractions were renewed
with double force as often as I raifed the point
of it with my finger. About fix or feven mi-
~ nutes after opening the #horex, the motions of
the heart could be perceived only in its right
auricle and apex, but were by far moft re-
markable in the former. In three minutes
more, when no motion could be feen in the
body of the heart, this auricle ftill continued
to vibrate, and its motions were very fenfibly
quickened by raifing the point of the heart,
and of confequence ftretching the great vef-
. {els adjoining to its bafe. At this time a few
weak palpitations were excited in the heart b
dividing it with a fharp knife. oL

~ 18. SomEe young Gentleman having hang- -
' ed a cat till the was quite dead, opened the
| thorax, and obferved only a tremulous motion
in the heart which foon ceafed, but was re-
newed by pricking it with a fharp inftrument;
after this, by fqueezing the cardiac nerves
downwards, or otherwife irritating them, the
heartwas made to perform twoor three pulfati-
ens; which itcontinued to do for a confiderable

time,
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time, whenever the cardiac nerves were thug
{hmulated, | i
i
19. ‘THE heart of a cat, which had bcgns :
dead for four hours, was excited into alten-. ;
nate contradtions by blowing warm air into
its cavities through a tube fixed in the ?‘fﬂe}ifds
eulum s‘by!: | fl_z
20. THE motion of the heart was rcnevﬁe&
in the fame manner, by Brunnerus, in a &ég
which had been a good while dead T 16
r; AT
21. Evr.m in man, the heart retdins a power
of motion for fome little time after its fepara=
tion from the body; as appears particularly
from the well known ftory of Lord Perulam
- concerning a malefactor, whofe heart; hzmng
been cut out of his body, and thrown imme-
diately into fire, leapt feveral times upwar&i
to a confiderable he:ght isne i
22, It is obfervable, that after the convul=
fions, which animals fuffer at the time
: ~ death,
% Wepfer. hiftor. cicul. mquat. p. 89. 35

+ Experiment. circa Pancreas, p- 21,

i Hlﬁﬂl’}' of life and death, fect. ix. N° 31.
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death, have ceafed, their mufcles remain at
~ reft, unlefs they are ftretched, cut, expofed to
the air, or otherwife ftimulated. :

Frowm the above experiments it follows,

 « TuAT the feparated hearts of fome ani-
mals, vibrate more ftrongly, and for a much
longer time, than thofe of others. N°g.11.13.
g TuAT animals of the amphibious kind,
which have either no lungs or very imperfect
ones, which bear the air-pump long, and
whofe blood is cold, as well as languid in
its motion, fhew figns of life, not only in their
hearts, but alfo in their other members, for
a much longer time after they are feparated
from their bodies, than animals which have
more perfect lungs, hotter blood, and a quick-
er pulfe. N°1.2. 4. 14.
~ Twnose animals whofe parts preferve moti-
on and appearances of life longeft after being
i’eparated from their bodies, feem to have both
their fluids and folids a good deal different
from thofe of other animals: their blood is not
only colder but Perhaps more vifcid and lefs
diffipable ; and their fibres are {o conftituted,
that
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that neither conftant fupplies of this fluid from
the heart, nor of the influence of the nerves.
from the brain, ‘are neceffary to keep them in
due order for motion : thus frogs, eels, vipers
and tortoifes live and move feveral hours after
their heart is cut out, and the various pam
of their bodies continue to move for a great
while after all communication between ;hem ‘
and the brain is cut off..

- v THAT, caleris j:m!ms, the hcart pre-.-
ferves its motions longer in young ammah,
after its communication wu;h the brain is in=
tr.rcepted ithan in older ones, N° 13, 15. @
compared with 14.'17, e

o THAT, cateris paribus, the hea.rta ﬁ :
thofe animals which continue to beat longeft,
after being feparated from their bodies, pers
form their vibrations at the greateft intervals,
N° 9. 10. compared with 11. 12. The reas .
fon of this is eafily underftood ; fince, ashasg
been. juft now obferved, in thofe animals,
whofe hearts beat longeft after feparation from
their bodies, the blood is coldeft and lﬂ T
circulation moft languid,

+ TuaT the motions of the heart, afteg
death or feparation fromthe body, are general-

Iy
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- 1y more confpicuous, and laft longer, than
thofe of the other mufcles. N°14.
¢ TuaT the right auricle continues to
move, after the heart appcars quite dead.
Ne 14 ——17.
~n THAT the vena cava and finus vengfus
_ dexter preferve their motions ftill longer than
the right auricle.  N° 16.

8 TuaT the motions of the heart and other
mufcles, when feparated from the body, are
not only at all times increafed, but even re-
newed, when they are juft at an end, by heat,
wounds, ftretching their fibres, or any thing

. elfe that fhall gently irritate them. - N° 2. 3.
¢ 4. 8.9.10. 12.~17.
+ TuaT, after the heart has ent1rcly, and
¢ for a confiderable time, ceafed to move in
dead animals, it may be excited into action by
Iﬁ  ftretching or ftimulating its fibres or nerves.
N. 18. 19. 20.
~ x THAT as in living animals the voluntary
mufcles are not convulfed, except when a /fli-
-muzdlus is applied to them ; {o in-animals newly
dead, no convulfive contractions happen, pro-
vided the fkin be not {0 cut as to lay them
bare,
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bare, and expofe their fibres to fome kind @f
irritation. IN°® 22.

» WaencE it follows, that the Vlbl‘atlng
contractions of the mufcles of animals after
death, or their feparation from-the body, can=
not be owing to any innate power, whereby,
independent of all external caufes, they move
themfelves alternately, but muft be afcribed
to the ation of a fmuius of one kind or o-i-
ther upon their fibrés.

WHEN the heart is taken out of the body in
animals newly dead, the cutting alone muft be
a very remarkable [fimulus, and therefore,
muft not only excite or increafe its motions,
but alfo make them continue for a confider~
able time. 'When the thorax and pericardium
are only laid open,  the vibrations of the heatt
will be increafed and continued by diffecting ]
and ftretching thefe parts with which itis
pearly conneéted, (N° 16. 17.) and even by
the external air acting as a flimulus upon its fen-
fible membranes; for the particles of this fluid
are never at reft, but agitated with inceflantvi-
brations. 'This undulatory motion of the air is
fo remarkable, asto be obferved by the affift-
ance of good telefcopes, and is clearly enough

- feen
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{een in the con&an;rtwhir'i of dufty atoms, and
other light fubftances, perceived in the ftilleft
room, where-ever the fun beams play.

THE motions of the heart, .therefore, : in
animals newly dead, or after it is. Aeparated
from the body, are owmg to the ﬁzmﬂfm of
the blood remaining in its cavities, , to the con-
tact of the external air; or to.the irritation
Wluch is mmmumeated to it, by ftretching
or cutting its own. ﬁ‘brt‘:s, or thofe of fuch parts
as happen to be. nnmedmtel}r ccnne&ed w1th
lt.

In a ﬁm@e, and in animals newl}r dead
tha mteﬂ:mes cq;ntmuﬁ their periftaltic motion
after thc htart has ceafed to vibrate;; which
cannqt be afcrlbed to_their being more fitted
for motion, 4 ﬁHCzE the ht:art, when {eparated
from the bﬂd}? or ; ntherwde irritated, . moves
more remarkably than they, but is fclely ow-
ing to their bcmg acted upon by their: ufual
ﬁzmzds, even after the heart is deprived of that
rcgular and alternate i'upply of venous blood
which was wont to kf—CP up its motion : as
therefore the bile, air, and ahment, remain
in the guts equally after death as before i, -
they will continue to excite the fibres of the

Zz variousg
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various pcrticmw of this canal into a‘.lfcrﬁ-.vzfé-
contractions, till at length t.hmy become q&:ﬁe
dcad and rigid: with cold. : ¢/ LH00Y
1" M. Boyle tells us thatan ecl’s, heart bemg .
_fﬂace& in a fmall rcccwtr,u became very tmlgm
when' hg“ethﬂled the air, and beat as*&naa
mfc!’dy, “nd miore fwiftly than it had &dﬁé
l:lﬂl:ft:)t‘cglil theréafon of which pﬁwn&mmm is aﬁa
tindantly evident from what has Been' faid
fince the diftraction of the fibres of the’ hm?ri:
thus fivelled, muft have had the fame cffel in
qmckenmg its vibrations, as any other ﬂ:mfﬁ.'.‘
Dr. Hm*vqy obferved, that in time of incu-
batmn “the chmk’s h&art “whofe motion B
guifhed; and 4t length ceafed in the u&l&°ﬁ¥ |
‘quickly recovered 1ts*wgt:’ur by heat, anﬂ :
traced with greater force and frcquency as 0
‘enas it was touched with the pomt of a éedle
‘or any‘th'lng‘ elfe that could irritate it +; “from
‘which it follows that the fime caufes ‘eﬁ
‘the motion of - fhe hcart in lwmg ammalg“ﬁ&
‘thofe newly dead; in'the body and out, ofszﬂ
* Tue conclufion to be drawn from what ha
been fald is, that thcrc rcmams in the mui'cles :

qf
Yol Phﬂoﬁ:ph Tranfaé. abridged, vol. 2. p. 222

- 4! De generat. animal. exercitat. xvii.
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of animals and their nerves, for fome time -
after death or their {feparation from the body,
the immediate caufe of motion, which may
be excited into action, as in living animals,
by any flimulus or irritation.  How or by what
means this happens, fhall be the fubjec of
our next inquiry.
. Somk have afcribed the motions of the heart
out of the body, and confequently of other
mufcles feparated from it, to the {pirits remain-
ing in their nerves, which, bythe capillary at-
tra&ion of thefe tubes, or the cold conftringing
them, continue for {fome time to be derived
into the mufcular fibres. But from fuch an
equable derivation of the {pirits, it will be dif-
ficult to account for the regular alternate con-
tractions and relaxations of thefe muicles, or
for their bcmg excited and r¢newed by ﬁ:mg-
/i of very different kinds.

OTuERS have been inclined to deduce. thc
vibrations of the heart, when out of the bo-
dy, from the elaftic power of its fibres *, or

. of

% FHoffman. fyftem. med. tom. 1. lib. 1. fe&t. 1, cap. 3.

IN® xviij.
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of the fpirits lodged in them *; which are
excited into ofcillations by any impulfe or irri- -
tation, and which, obferving the fame laws
with other elaftic bodies, muft perfiftin thefe
tremulous motions for a confiderable time.
But if the motions of the heart, or other
feparated mufcles of animals, were owing to.
any fuch caufe, how could their vibrations be
excited by bringing a red hot iron near them,
after the impulfe and tearing of a pin or point
of a knife had ceafed to have any effect? (Ne.
13.) Will warm water heighten and increafe
the elaftic powers of any body ? Does it not
rather weiken and relax animal fibres? And
how can acrid liquors, which communicate
no impulfe at all, excite vibrations in an ela-
ftic machine2 L s
FurRTHER, as the times of thevibrationsofa
pendulum in a cycloid would be exaétly equal,
however unequal the arches which the body
defcribes, may be, were it not for the fmall
inequality that the refiftance of the air neceffa-
rily occafions; fo the vibrations of a pendulum
in a fmall arch of a circle which coincides with
the

% Lancifi de corde, prop. 58. Lieutaud element, Phyfio~
log. p. 71. 72. Semac traité du coeur vol. i. p. 434. & 452

st e i,
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the cycloid, and the ofcillations of elaftic bo-
dies, would followone another at equal inter-
vals of time, were it not for the air, which, as
it refifts a greatvibration of a pendulum or ela-
ftic body more than a fmall one, muft confe-
quentlyretard it more; whence, ftrictly fpeak-
ing the firft and greater vibrations of fuch bo-
dies muft follow each other more flowly than
the laft and fmaller ones. But as this differ-
ence is too inconfiderable, efpecially in {mall
vibrations, to be perceived byus; fo, in a phy-
fical fenfe, we may be allowed to fay, that
the vibrations excited in elaftic bodies by any -
‘external caufe, though they be always decrea-
fing in greatnefs and force, are yet perform-
ed from firft to laft at equal intervals of time.
Let us now fee how far the feparated hearts of
animals obferve the fame law, in their moti-
ons.

“23. THE hearts of frogs, when firft their
ghorax is laid open, generally beat from 64 to
66 times in a minute; but after they are fe-
parated from the body, and have been in mo-
tion for fome time, their vibrations begin to
grow fenfibly flower, fo as only to be renew-

ed
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ed after an'interval of 2 or 3 feconds; and,
a little before their motion ceafes altogether,
1 have counted 7, 10, 13, 15, 16, or more
. beats of my pulfe * between their- pulfations;

each fucceeding pulfation: following the for-
mer not till after a longer paufe, which at
laft ended in a final flop,  In the fepar-amﬂ
heart of a frog (into whofe ftomach I had
forced, about an hour and a half before opens
ing it, a {fmall quantity of epium diffolved in
water) I obferved the intervals between the
fix laft pulfations to increafe nearly in the fol-
lowing proportion, 11, 13, 16, 19, 23, 303
which' numbers denote how many beats of
my pulfe intervened betwixt each of thefe
vibrations, - From which it appears, that,

. before the laft pulfation of this frog’s heaﬂ,
there was a paufe of 24 feconds,

WHaaAT is here faid of the motions of, ths
{eparated hearts of frogs becoming remark-
ably flower as they grow weaker, isalfo true
of the hearts of eels; and holds not onlyin
the pulfations of the right auricle of a pigeon’s
heart, which remained in the body adfter

- death,

* The motion of my pulfe was at the rate of 75ina
minute,
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_death, (N° 15.),” butin the contra&ions alfo
of the muﬁ:les of its’ rbordx aﬁm ﬂlﬂ.’n&iﬁn}
N“ L -

. SINCE, then, th*e motions in the hearts of |
ammals after death, ‘or after thefyfm fepa~
rated from their bodies, decreafe gradually in
quicknefs; as well as in Ttrength; and become;,
at laft, fo flow, that, before they ceafe alto-
gether; the heart repofes itfelf, as it were, for

“arconfiderable time; ‘and, after appearing ‘to
have been quite dead, performs’ yet another

| contraction flowly, and with much feeming
. difficulty’; it evidently follows; that they are
! regulatéd dccording to-laws wholly different
“from thofe of elaftic bodies ; and that every
attempt to accotint” for thefe motions,: from
elaftic” powers of ‘whatever Kind, fuppo’['cd
‘to refide in the heart, muft be vain and ﬁ-mt-
defs 3! and can emty fewa “to ﬂxe:w that ﬂ:e

.
g

either ignerant of the nature of elaftic vibra-
tions, | or unacquainted with the p&mamm
| -erted above, (N°213.).

- "Wemay alfo fee, from what has been faid,
fthh how little reafon -the motion of the
‘heart, after its feparation from the body, has

been

——E—
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" Been afcribed to the alternate action of its di
tending fluids and contracting folids ;.
compared to the follis luferius, which bemg
let fall from a height, -does not lie ftill upon
the ground, but is immediately thrown off
from it, and continues to ﬂfE and fall a.lte;:.
nately fof, fome time *, - :

IT appears, from the e:fpenmenta alircad,-"
recited, compared with N* 8. 9. 10, and/x1.
of Sect. L. ‘and with what has been advanced
Se@. X. p. 242. 243 2nd 256.—258. that
the motions of the heart and other mufcles
after death, and when fepdrated from 'the’
body, are owing to a jffimulus; that where
no flimulus is applied, ‘they either happen not
at all, or foon ceafe ; that; when failing, they
are excited a-new by any irritation ; and thas,
in the laws they obferve, and the phenomena |
they exhibit, they agree exactly with the ’
motions which a_fimulus excites in the mu=
{cles of living animals. But we have fully

{thewn, in Seé. X. that the contraétions of
the mufcles of living animals, arifing from
any thing that tears, diftracts, or otherwife
irritates their fibres, are not owing merely to ;

* Santorini de ftru@ura & motu fibree, fect. 73- ﬂl‘“-'" I
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.,,zﬁhcn peculiar ﬂ;ru&ure and  arrangement of
‘their parts as mechanical organs, or even to
~ the fole eﬂicacy of any material powers ; but
to their being endued with feeling, and ani~
~ mated by a fentient principle. Whence it
follows, that the motions of the heart and o-
ther mufcles, after death, or their {feparation
from the body, muft proceed from their fen-
fibility:  As long as this fentient power re-
mains, or is but little impaired, they are im-
patient of any irritation, and are, therefore,
alternately contracted and relaxed ; but when
it becomes confiderably weaker, ftronger /f#-
muli aré requiréd to roufe them into action,
and even then their motion is more languid.
Dr. Harvey, whofe mind was neither blind-
ed by prejudice, nor prepofiefled with any fa-
~vourite theory, but who formed his judgment
of things, not as imagination might fuggeft,
but from repeated experiments and obferva-
tion, afcribes, without the leaft doubt, the
various and irregalar motions of the chick’s
heart, when irritated by different flimali; to
its bemg endued with fenfe # ; and therefore
Aaa cc:-mpares

# De generat. animal. exercitat. 17.
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compares it to an animal which lives, moves,
and feels. ' N

Tue motions of the heart from a fimulus
greatly refemble the alternate contracions of
the panniculus carnofis of brutes, when their
fkin is tickled or flung by infes: and as this

" mufcle cannot properly be confidered as a
mere mechanical organ, but as fomething a-
nimated, which endeavours to throw off
whatever affeéts the furface of the body with
any difagrecable fenfation ; fo the motions of
the feparated hearts of animals, are not to be
afcribed to any property they can be poflefied
of as mere material organs, but to their be-
ing ftill endued with fome kind of life and
fenfe, which makes them fhew an impatience
of whatever hurts them, and endeavour, by
their alternate contradtions, to throw it off.

24. AT eleven o’ clock in the forenoon, I
injected a folution of ¢pium in water into the
ftomach and guts of a frog, both by the
mouth and anus. In lefs than a quarter of an
hour, it had loft a good deal of its vivacity
and power of motion, and, when touched or
pricked, it dragged its limbs as though their

mufcles
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~ mulcles had been-in fome degree paralytic.
In little more than half an hour, it feem’d to
have loft all power of motion. At two in
. the afternoon, when I opened it, I found the
. auricle of the heart, with the large veffels at-
tached to it, greatly diftended with blood ;
but there was not the leaft motion either in
the heart ‘or its auricle: nay, fo very infen-
fible were thefe parts become of any fimulus
or irritation, that' neither tepid water, nor
pricking or tearing their fibres, had any in-
fluence in exciting them into motion. Hot
water, indeed, being poured into'the thorax
and abdomen, made the heart and inteftines
fuddenly fhrink and contra&, in the fame
manner as the fleth of any dead animal does
when immerfed in boiling water ; but pro-
duced no alternate contractions like thofe
which follow the a&ion of a flimuus upon
the mufcles of living animals, or of fuch as
are newly dead. Afterwards, I cut off this
frog’s head, and with the point of a probe
prefled and broke down the {pinal marrow
into a pulp; but did not obferve the leaft
motion or convulfion in any part of the body.

25. AT
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25 A'r half an hour paft one in the a&e;., q
noon, I ch&cd a {olution of opiym, as above, -
into another frog, and opened it an hour afe
ter.  The auricle and great vefiels leading to
the heart were more than ufually filled with
blood, but not fo much as in the laft e:xpé;i.,
ment.  ‘The heart ftill continued its motions,
but much more flowly than in a found ftate ;
its pulfations followed each other after an, in-

terval of about 31 feconds : the diftended au-
ricle always contralted firft, and, after it, the
ventricle. .- No convulﬁqns happencd in any
part of the body from irritating the i;[:mal
marrow, nor were any of the muicles of the
limbs or, trunk brought into contraction lgx
pnckmg or. tearing their fibres.

26. 1 forced down into the ftomach of ano-
ther frog a fmaller quanﬁty of a folution of api-
ums and, upon opening its #horax an hour and
three quarters after, I found its heart beating
regularly, but as flowly as in the laft experis
ment : when I cut it out of the body, and laid I
it on a plate, it renewed its pulfations faﬁgr,

vi%. once in twq fecands ;. but, after five or fix
minutes, they became as flow as at firft.
e SINCE,
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?‘. w SincE, from thefe experiments, it ap-
pears, that epium, internally applied, foon
renders the motion of the heart in frogs three
or four times {lower than it naturally is, and,
at'length, putsan end to it entirely, fo that the
caufes which ufe to renew it, prove quite inef-
fectual for that purpofe; and fince apium re-
ceived into the ftomachs of animals, is well
known to deftroy the fenfe of feeling, either
in the whole, or in part, asits dofe is greater
or lefs; is it not highly probable, that oprum
ftops or retards the motions of the heart, only
as it renders it wholly, or in a great degree,
infenfible to the fimulus of the returning ve-
nous blood ; and that the contractions of the
heart, both in the body, " and after it is fepa-
rated from it, are owing to the fentient power
of  its fibres, by which it is made capable of
being properly affected by various fimuii 2

£ As the heart continued to beat after the

. muicles of the trunk and limbs were no long-
~ er affected by any irritation ; it follows, either
that .its fibres are endued with a higher de-
gree of {enfibility than the fibres of other mu-
fcles, or, at leaft, that its fenfibility is not fo
foon deftroyed by the lawdanum. Opium feems

ta
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to affec the brain fooner and more remarka-
b]j'ﬂmh_zthu'mrebeﬂum; if therefore the heart
is chiefly fupplied with nerves from the latter,
its fenfibility will not be fo foon deftroyed by
this poifon; as that of the voluntary mufcles
whofe nerves are derived from the brain.
7 Dr. Kaau has obferved, that the convul-
five motions which were excited by irritating
or breaking down the brain of a dog to whom
he had given fix grains of opium, were an
hundred times lefs remarkable than thofe he
had been in ufe to obferve in other dogs who
had got nothing to lull their fenfes ¥; and ex-
periment 25, above, fhews, that no convulﬁ'm
contraltions are produced, either by irritati
the mufcles themfelves, or the fpinal marrow
of a frog, an hour after a folution of eprum is\
injeGed into its ftomach and guts: from
which this inference is obvious, wviz. that
convulfions excited in dying animals, or fuch
as are newly dead, by diffecting the fpinal mar-
row, prefling it with a probe, or brﬁikiﬁg
down the brain, are folely owing to the fen-
fibility of thefe parts to any irritation, and not
to the fpirits being mehanically propelled-
- through
% Impet. faciens. Ne43s5.
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through the nerves into the muftles, either
by the cut veflels of the medulla, or brain re-
tracting themfelves * ; or by the preffing
power of the probe or diffecting mﬁrunienr.
applied to them.

It has, for many years, been the prevml—-
ing opinion, that gpizm produces its moft re-
markable effe@ts on the body, not by mixing
with the blood, but merely by its immediate
acion on the nervous papille of the ftomach,
whence the brain and whole nervous fyftem
are affe@ed in a very furprifing manner. In
fupport of this opinion, many arguments have
been advanced, fome of greater, others of
leffer weight: but the following experiments
compared together, put the truth of it be-
yond doubt.

T

27. A frog continued moving its limbs,
turning from its back to its belly, and leaping
about for above an hour after I had cut out its

heart; and was not quite dead after two hours
~and a half.

' '® Kauu impet. faciens N° 333.

28. Five
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- 28. Five minutés after taking out the hearf
of another frog, Iinjeted a folution of opiuni
~ into its ftomach and guts.  In lefs than half
an hour it feemed to be quite dead, and nei-
ther pricking, tearing, nor cutting its mufcllcsg
caufed any contraction in- them, or any mo-
tion in the parts to which they belonged. A
Probc pufhed into the {pinal marrow,after cut-
ting off its head, made its fore legs contrad
feebly. 7,
S1NcE, in this frog which was dcprlved of :
its heart, the parts of the gpium could not pef~
fibly be mixed with the mafs of blood, or be
conveyed along with it to the brain, their
effects muft neceffarily be deduced from their :
direct action upon the nerves and fibres of the
organ to which they were immediately apphd
ed. But to return from this digreflion. ,
_SincE the fenfibility of our fibres is owing
to their being animated by a living principle
different from matter, and of powers fuperior
to it {Seé’t x.), it may be ob_;c&edi that if we
afcribe the motions of the mufcles after deathf_ 4

or their feparation from the body, to their be-

ing endued with fenfe, we muft not only

{uppofe the foul to continue prefent with the |
body

[ 5] 4
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body after death, but alfo to be cxtended and
divifible.

‘BuT, though thefe oh_}c&mns, as they are
founded in our 1gnorance of the nature of the
fﬂul “and its union with the bﬂdy, and of the
manner of their mutual action upon each o-
ther, Dught to havvz 11tt1f: or no regard paid
them in a Phyfical i mqmry, yet, to clear our
fubjec, as much as poflible, of all difficulties,
we fhall confider them particularly.

« I think it is not only probable, but even
demonftrable, that the foul does not imme-
diately leave the body upon a total ﬁoppag_c
of the heart’s motion, and, confequently, of
the circulation of - the blood, 7. e. upon what
we ufually call pEATH *, but continues for
fome time at leaft pmfent with it, and ready
to actuate it. Thus, a variety of infects, bats,
hedgc-hogs, and feveral other animals, which
continue in a death-like ftate in the cold win-
ter-faafon, are reftored to life by the kindly
warmth of the returning dpring, which, as
it ftimulates the folids into contraction, aswell

B B b LRI S

* By death is here n‘IEaﬂt the general death of the body
as'a fyftem, and not the particular death of the feveral
parts, which does not happan for fome tims after,
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as rarifies and agitates the fluids, gives the la= .
tent foul an opportumty of fhewin 1tIEIf“ﬁ§?-
its effe@s: yet, in thefe animals, durmgithe.
cold weather, there is no circulation of tﬁe 3
blood's. they are quxte: ‘deflitute of feelin'g‘
may be torn and cut in pieces, without' {hew-
ing that they have any fenfe of pain, and cant.
not be dlﬁmgm{hcd from fuch animals 4s as
really dead, exceptin this fingle c1rcumﬂ;am, ;
that, by the affiftance of warmth, theg m%
at any time be brought to life. oy

* In the Northern countries, magpies a.n? o~
ther fimaller birds, after being frozen by ﬁm- :
exceflive cold, have been foon brou hti‘xﬂﬁ
agam by Wa‘l’hith * ;- ‘nay, feveral of the hu- o |
man kind Have been recovered by ag\ilaﬂﬁ%
their bodies, blowmg into their Iun gs, or ex- #
gcﬁng tﬁcm to heat, after’ havmg been’ fﬁi‘
hours, rmy {fometimes days, to all appcarm‘ 3
dead, Mﬂ‘ldut pulfe, breathing, or any &3 “
gree of “natiiral heat.© Had not the foul been
‘prefernit With fuch bodies, ‘and ready to aétiate
them, is'it to be ‘imagined, that’ H!ES%%%
air into the gnus or lungs, that heat, friction,

or a,ny othcr ﬁ;mui:, , could; as it Wﬁrﬁ by

> Flb'rz lejeri&:a, praefat. p?3 1

R
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fome magic charm, have called it back from
diftant regions? Upon the whole, it feems
certain, that after death, or an entire flop of
all motion in the bodies of animals; the foul
{till remains prefent with them, and can be
~ again brought to exert its influence, by vari-
ous kinds of fimuli applied to their different
, parts.. ' May not then the fame principle con-
- tinue prefent with the feveral mufcles after
they are feparated from the body; and be the
caufle of their motions when irritated? And
s it.not reafonable to think, that the renewal
of life in a frozen magpye, and of motion
in the frozen heart of a {almon *, by expo-
fing them to the heat of a fire, was owing
' to the fame caufe, wiz. to the foul or fentient
principle, which being prefent with the body
. of the magpye, and the {eparated heart of the
' falmon, -was excited by the flimulus of heat
to put them in motion? But here it will be
faid, that, not only contrary to the opinion of
many Philofophers, we fuppofe the foul to be
extended, but alfo, in oppofition to them all,
{feem to make it divifible ; which is the fecond
objection

—— =

¥ Peyer Parerg, anatom. 7. p. 200.
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cbje&on mentioned above, and to which we 1
now proceed to give an an{wer. ;
g As the fchoolmen fupp-:}fcd the DEIT‘?
to exift in every ubi, but not in any place, which,
as a learned and acutewriter haswell obferved,
is to fay, i Latin, that he exifts every where,
but in Englifb, no where; fo they imagined the
foul of man not to occupy {pace, but to exift
in an indivifible point.  Yet, whoever con-
fiders the ftruture and phenomena of the ani-
mal frame, will foon be convinced that the
foul is not confined to an indivifible point,
but muft be prefent at one and the fame time,
if not in all the parts of the body, yet, at
leaft, where-ever the nerves have their ori-
gin; 7. e. it muft be, at leaft, diffufed along
a great part of the brain and fpinal marrow.
Nay, while, in man, the brain is the principal
feat of the foul, where it moft eminently dif-
plays its powers ; it feems to exift {fo equally
through the whole bodies of infects, as' that
its power or influence fcarce appears more re-
markable in one part than another: and hence
it is, that, in fuch creatures, the feveral parts
of the body live much longer after being fe-
parated from each other, than they do in man

and

il

—— e T .
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and the other animals more nearly refembling
him, where the foul feems chiefly to a& on
the different parts by means of their conne-
xion with the brain and {pinal marrow ; or,
at leaft, where the cutting off fuch connexi-
on, foon renders the parts unfit to be any
more acted upon by it. 'The amphibious ani-
mals feem to hold the middle place, between
man and the infeé tribe, as to the diffufion
of the foul through the body, and its power
of moving the various parts independently of
the brain. " ; :

It was not, therefore, altogether without
reafon, that fome of the greateft Philofophers
of the laft and prefent age, fuppofed the foul
to be extended *. '

' Fist Bur

* Gaffendiy Dr. Henry-Adore, Sir Ifaac Newton, Dr. Sam.
Clarke.

Gaffendi argued for the foul's being extended in the fol-

lowing manner.  If it be faid, that the foul refides ina

i:nt of the brain, this is either phjrﬁ-t:a.! or mathematical
if phyfical, the difficulty flill remains, becaufe this is ex-
tended, and confifts of parts, and confequently the foul
muft be extended which occupies it: if mathematical,
which has no dimenfions, how can the nerves, which are
not mathematical lines, all terminate in that which hath
neither length, breadth, nor thicknefs. Gaffend. gﬁjﬂ’.‘i‘. £0R
tra meditat. Defcartes, p. 32. 33,
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Bur if the foul, without extenfion, be pre-
fent at one and the fame time in dlﬁ'erent
places of the brain ; and if in many animals it
can act along the fpinal marrow for a great
while after the head is cut off, why may not
it alfo actuate pacts feparated from the body,
without being extended ? On the other hand,
if we allow the foul to occupy fpace, I don’t
fee why it may not continue to be prefent
with the parts of its body after they are fe-
parated, as well as when they were united,
And with refpe&t to the divifibility of the
foul, which is generally thought to follow
from the fuppofition of its being extended;
why may it not be a fubftance fo perfectly and
effentially one, as that a divifion or feparation
of its parts would neceffarily infer a deftru-
&tion of its eflence ? Further, if the foul can
be prefent in all or im any confiderable part of
the body at one and the fame time without
being difcerpible, its fphere of exiftence be-
ing fo much increafed, as to enable it to a&t
upon the parts when feparated, will not in-
fer its divifibility. As the DE1TY is every
where prefent, and, in the infinitely diftant .
parts of fpacc, actuates at-the fame time a valt

vanety

b o e e -
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- variety of different {yftems, without any incon-
fiftency with his"UNITY or INDIVISIBILITY ;
fo, may not the fouls of animals be prefent e~
very where in their bodies, actuating and en-
Iiva_ﬁing- at' the fame time all' their different
; members? ' Nay, farther, when the fibres
- and threads connelting fome 'of theff&psrts
. are divided, may not the foul ftill aé in the

feparated parts, and yet be crnly' ONE mind ?
“ Tt muft be owned, there is a great deal
of difficulty and obfcurity in thefe matters.
- But what byporhefis can we ‘embrace that will
clear us of them, or to what part of ' nature
can we turn our inquiries where we fhall not
find fomething to puzzle us, fome myftery
at laft which we cannot unfold ? Nor is this
to be wondered at ; fince, in the prefent ftate,
our knmavle:dge i very much limited, and we
have' only accefs, asit were, to the furface of
thmgs" But becaufe we cannot explain fully,
are we therefore in noways to attempt ex-
plammg the operations of nature? Becaufe,
in accounting for the fpontaneous motions of
-animals, and fhewing their dependence on
the foul, there occur fome difficulties with
refpect to the nmature of an immaterial fub-
SIS ftance,

——————
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{tance, its-manhner of exifting, and way of
ating upon, or being prefent with the body ; |
are we therefore to deny the reality, influence
and action of this principle, which, from a
variety of arguments, appear undeniable ? At
this rate, we ought to give up all inquiry into
the works of nature, and, with our arms a-
crofs, fit down contented in ignorance !

But, notto perplex ourfelves any longm;
with metaphyfical difficulties, we fhall recite
a few experiments and obfervations, from
which we are led, by the moft obvious analo-
gy, to conclude, that the motions of the fepa-
rated parts of animals are owing to the foul
or fentient principle ftill continuing to adti in

_them.

29. A frog lives, and moves its members, ] I
for half an hour after its head is cut oft*; nay, =
when the body of a frog is divided in twe, |
both the anterior and pofterior extremities pre-
ferve life and a power of motion for a confi-
derable time. 3

?l:- e j 4

30. A young cock, whofe head Dr. Kaau
fuddenly cut off with a ﬁw.rp razor, as he was
running

e
o .

* Kaau impet. faciens, N° 331.

[y,
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ruﬂning with great eagérnels to his food, went
on in a ftreight line 23 Rhinland feet; and

* would have gone farther, had he not met with
an obftacle which ftopp’d him ¥ The fto-
ty; tHerefore, thenfioned by Lord Vem.!am,'
of an nﬂ:nch running along the ftage after its
head was ftruck off with a forked arrow
by one of the Roman Emperors, is no Way
imprabable 4 '

1. A viper, after beirg deprived of its head
and intrails, moved towards a heap of ftones
in a garden where it ufed to hide itfelf {.

42, TuE hodies of vipers not only move
two or three days after they have been depri-
ved of their fkin, head, heart and other bow-
els, butare alfo manifeftly fenfible of pun-
&ures, by micans of which they may be inade
to move with greater vivacity .

33. Tue female butterflies into which filk
worms have been metamorphofed; not only
Ccie - admit
* Impet. faciens, Ne¢ 331,
+ %y;l?ra f]ll:;:tr:fn, tmsrie word life.

au IDEFI:t faciens, N° 331.
II Bayle's Ufefulnefs nfExpcrlm- Philof. part 2. p. 16.
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‘admit the male, after lofing their lwa.ds, but
alfn lay‘ eggs Wi ool

_ 34- REDI mforms us, that a Iand tor-
toife, Whnfe brain he extracted by a: hole
made in its feull; in the beginning of Noven-
bery )ived till the middle of May following,
Immediately after the lofs of its brain, it (hug
its eyes, nor ever 6pened them any more, but
continued to move and walk about until the
time of its deith. - When the fcull was 0-
pened, its cavity appearéd quite -clean' and
fmooth, and nething was found. in it except
a fmall dry clot of blood. The fame experi-
ment he repeated on various other tortoifes,
fome of which lived a longer, others a thorter
time, but none of them lefs than fifty days 4=

35. A large tortoife, whofe head Redi cut
off, allowing the blood to flow freely from
the open veflels of its neck, lived after this
twenty three days; and though it did not
walk - about like thofe which were dep;we,d
of their brain, yet as-often as its fore or hind

-~ feet

* iq;fa’s Ufefulnefs of Experiment, P’hdufbph part. 2-
p. I

t Obfervation. circa animal. vivent. p. 209: & 210.

An essay on the vital and other involuntary motions of animals - page 394 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=394

other INvoLUNTARY MoTIoNs. 387

feet were pricked, it moved them with great
force, and was otherwife convulfed. In two
tortoifes which he opened fifteen days after
decollation, he faw the heart beating as in a
living ‘animal, and the blood circulating
through it *. 1

Here, we are naturally led to obferve, that
while thofe animals who have a fmall brain
and large {pinal marrow, live long after decol-
lation ; man, and moft quadrupedes, which
have the brain remarkably large, furvive the
lofs of it only for a few moments, -

« Ir the motions of a tortoife, after decol-
lation (3 5.), or thelofs of itsbrain (34.), cannot
proceed from mere mechanifm, but muft be
undoubtedly aferibed to the living principle
which caufed its motions in a found flate;
and if the fame thing is true of the a&ions
performed by butterflies after the lofs of their
heads (33.); it muft follow, that the motions
and other figns of life which are obferved in
the trunk and limbs of a frog for above half an
hour after its head is cut off (29.), are to be
attributed to the fentient principle, to which
its motions and actions were owing, when in

an

# Obfervat, circa animal, vivent. p. 212. 213v
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an entire ftate; and if fo, then the motions
of this body, when divided into two parts, 1
mutt alfo be referred to the fame caufe, fince
they are of a like kind, although of fhortey -
duration.  Shall we then deny. that the moti-
ons of its feparated heart and limbs, which are
fimilar to thefe,and are increafed and renewed
by the application of the fame caufes, pro-
ceed from the fentient principle ftill acting in
thefe parts? This would be to neglect the
ftrongeft analogy ; and muft be the more in-
excufable, . as no other caufe can be affigned,
which accounts fo well for the appearances.

£ WE have no other way to fatisfy our-
felves that an animal is alive, or endued with
feeling, but by obferving, whether it fhews
an uneafinefs when any thing hurts, or tends
to deftroy any of its parts,and an endeavourto
remove or avoid it. Since therefore the bodies
of vipers make juft the {fame kind of motions
when pricked with a tharp inftrument, two
or three days after lofing their head, heart,
and other bowels, as if they were entire(32.)s 1
we are naturally led to conclude, that they are
ftill, in fome fenfe, alive and endued with feel-
ing, 7. e. animated by a fentient principle,

e Kb
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And as the mufcular parts of thefe creatures
- amove after being cut in pieces, and are fen-

fible of punctures, it alfo follows, that they

continue ftill to be animated. Wi 8

v Lajtly, Ir the motions of the mufcles in
a cock’s limbs after decollation (30.),are, with-
out difpute, owing to its foul ; may we not
alfo afcribe to the fame principle, the like, but
lefs remarkable, motions, in men and qua-
drupedes, after their heads are ftruck off, and,
confequently, the tremulous motions and
palpitations of their hearts too, after death
or {eparation from their bodies. '

To fum up all in a few words; from what
has been faid, it appears undeniable, that the
involuntary motions of living animals, and the
alternate contractions of their mufcles, after
the general death of the body, or their being
feparated from it, are owing to one and the
fame caufe; @iz. an irritation of their fibres
or membranes, or of fuch parts as are nearly
connefted with them. If then, as we have
fhewn (Se&. x.), the motions of animal fibres,
from a_flimulus, moft certainly befpeak a feel-
ing, and cannot be explained unlefs we admit
it; and if feeling be not a property of matter,

: but
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but owing toa fuperior principle, it muft fol-
low, by neceffary confequence, that the mo-
tions of the heart, and other mufcles of ani.
mals, after being feparated from their bodies,
are to be afcribed to this principle; and that
any difficulties, which may appear in this
matter, are owing to our ignorance of the na-
ture of the foul, of the manner of its exift-
ence, and of its wonderful union with, and
action upon the body, el

CONCLUSION,

A S Philofophical inquiries, howevér agree=
able and entertaining they may be tothe
mind, become ftill more interefting when they
can be applied to practice ; I intended to have :a"
 fhewn, how far the theory of the vital and },,
other involuntary motions, which we have e
endeavoured to eftablith, may be ufeful to-
wards explaining the nature of feveral difs
eafes, and confequently towards pointing out
the moft proper method of curing them,
But, as this Efzy has fwelled to a much
greater bulk than I at firft expected, I fhall
Nnow s

e T R !

An essay on the vital and other involuntary motions of animals - page 398 sur 400


http://www.bium.univ-paris5.fr/histmed/medica/page?38069&p=398

'cludewlthareﬂexibn ofa d).fférem ‘nature.
Yrans ST T Sy
FROM what has becn aﬂ"emd then, in the
preceding pages, it may appear, how un-
juftly the ftudy of Medicine has been accufed
of leading men into Scepticifm and irreligion.
A little Phﬂofophy may difpofe fome men to
Atheifm ;. but a more extenfive knowledge
'- of;'s'g;ature,- will furely have the contrary effect.
- If the human frame' is confidered as a _mere
corroreAL fyftem, which derives all its
pnwer and energy from mam:r and motion
- it-may, perhaps, be conclu.ded ‘that the 1M~
' 'MENSE UNIVERSE jitfelf is deﬁxtuta of any
higher principle: but if, as.we. have endea-
voured to fthew, the motions and actions. ‘of
our fmall and inconfiderable bod.tes, are al].
to be refcrrcd to.ithe active power of an
IMMATERIAL. prmc,aple ‘how much more
neceflary muft it be, to acknowlodga, as the
Author, Suftainer, and Sovereign Ruler of
the univerfal fyftem, an 1NcorroreaL Na-
TURE every where and always prefent, of in-
finite power; wifdom, and goodnefs ; who
conducts the motions of the whole, by the
J moft

. nowy mmg that part oﬁﬂy defign, m.{

&
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