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ADVERTISEMENT.

The following fheets are neither
correct enongh for the public eye, nor
Jull enongh for the wnoff part of read-
ers ; but the apology 15, that they are
mntended .only Jor thofe awho are to
hear them Jully explained.



INSTITUTIONS

MEDICIN L.

1. Medicine ; 1s the art of pwvent-
ing and of curing difeafes. .

II. Before confidering the appli--
cation of this art to particular dif-
eales, certain eeneral dolirines are
neceflary to be premifed, which are

called THE INSTITUTIONS OF
MEDICINE.

A ; Imr.
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III. The Infhtutions of Medicine-
are divided into three parts.

The firft treats of life and health.

‘The fecond delivers the general
doltrine of difeafes.

The third delivers the generﬁl-
doltrine concerning the means of

preventing and curing difeafes..

o INSTI-
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OF

"M EDICIN E.

PART L
PHYSIOLOGY..

IV. THE do&trine which ‘ex---'
plains the conditions of the body
and of the mind neceflary to life

and health, 1s called PRYSIQLO-
GY, or the Do&rine of the Animal.

OEconomy.

V. The fun&ions of the animal
oeconomy are many and various,
ind {o complicated with each other,
that it is difficult to find the moft
proper order in which they may be
delivered. That, however,{feems the
beft which confiders them as nearly

as
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as may be according to the {ertes af
caufes and eiells.

V1. Upon this plan, we thall trea

1. Of thefolid mattel, fw mcH
a great part of every organ of the
body confifts.

. Ur the nervous {yfiem, in
*;s'hxch the motions of the body for
the moft part begin, and upon which
the motions produced in it chiefly
depend.

3. Of the motion and circulation
of the blood, and of the feveral or-

gans and altions employéd in. {up--
poriing it..

4. Of the functions emploved in
iupporting and repatring the feveral -
{folid and fluid matters of the body;

and, on this occafion, of the nature
of the {everal fluids themfelves.

5. Of
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¢ Of the organs employed 1n
receiving and modifying the imprel~
fions of external bodies neceflary to
fenfation ; and of their feveral func--

tions.:

6. Of the motions of the whole
body, or of its {everal parts, which
depend on the ation of muleles,
and not before explained. H

7., Of the fundions pecular to
the fexes, and of generation,

PHY-
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SECT. L
Orf THE SIMPLE SOLIDS.

ViL. The folid parts of the body
{eem to be of two kinds; one whofe
properties are the fame in the dead
as 1 the living, and the fame in
the animate as in many inanimate
bodies; the other whofe properties
appear only in living bodies. In
the laft, a peculiar organization,
or addition, is fuppofed to take

place; in oppofition to which, the-
hirft are called the SIMPLE SO-

LIDS. Of thefe only we fhall treat

here, and of the others, which may
be called VITAL SOLIDS, being
the fundamental part of the nervous

{yftem,,
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fyftem, we thall treat under that title
“in the following {eion.

VI The -ﬁmble {olids are {uit-
cd to the purpofes of the animal oe-
conomy by a certain force of cohe-
fion, joined with a certain degree of
Hexibility and elafticity.

IX. Thele properties of the fim-
ple folids, in different parts of the -
wd}r in different bodies, and on
different occalions in the fame bo-
dy, are neceflar 1l}r i duferent de-
grees ; and this {eems to depend
upon the difference of the mixture,
aggregation, or organization of the

{olid.

X, The matter of the fimple fo-
Iid every where, except n the bones,
appears to be an homogeneous ag=

gregate s
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oregate ; and there 1s no proper e-
vidence of its being formed of cer-
tain parts raturally difcrete and in-
coherent, which are cemented by o-
‘thers of a different nature.

XI1. Of the {imple {olid confider-
ed as an hoinogeneous aggregate,
the integrant parts are 2 mist, which
icems to be nearly of the {fame kind
in all the different parts of the hu-
man bodv, and perhaps in moft of
the parts of every animal: So far
as w¢ vet know, the variety of it is

very inconfiderable.

AIL This, which may be called
the ANDMAL MIXT, is found, by

chemical experiment, to be confi-
cerably different from every kind
of vegetable or foflil matter; but
the fame experiments hardly teach us

any
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anything exact or ufeful with refpect
to the conflituent parts of this mixt.

XIII The only particular relative
to this, which we exaltly know, is,
that the animal mixt 1s formed of
water, and of {fome other matter
concreting with it; that, on differ-
ent occalions, the ftate of it is va-
ried by the proportion which the
water bears to the other concreting
matter; and that, efpecially by a
different proportion in this refpet,

the fimple {folid differs in 1ts force

of cohefion, flexibility, and elaftici-
ty (VIII),

X1V. The proportion of watet

to the other matter in the animal

mixt of different perfons feems to
depend, in the firft place, upon the

B nature
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nature of the original ﬂamma 1n
each; as the different ftate of fim-—
ple {olids, which appears early to
diftinguith fex and temperament,
continues refpedtively the fame thro’
the whole of life, even though the
diifereat perfons are under the fame
external circumftances.

AV. But, in every particular per-
lon, that proportion is conftantly
changed by the progrefs of life; and
this happens more or lefs as other

caules concnr.,

AV The caufes that can affe&
the mixture of the fimple folid, are
cither the flate of the nutritious fluid
conveyed by the ordinary channels,
or fome matters from without infi-

nuated 1nto the folid,
XVII,
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XVII. The ftate of the nutritious

fluid may be varied by the quanti=
ty and quality of the aliment taken
11, by: the powers ot cqnco&ion and
ailimilation, by the circumftances of‘
application and concretion, or by

certain practernatural. matters care
tied along with it..

XVIIL The external matter tliat
may be infinuated into the limple
folid is various, but for the moft
part 18 only aqueous moifture. in
greater or lefs quantity,

AIX, That thefe feveral caufes
may affet the proportion of water
in the fimple folid, and thereby give
a dutferent ftate of it, is {ufticiently
obvious :. That the fame caufes may

alfo affe@ the other concreting

matter, we can, in general, perceive
B2 to
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to be poffible; but in what manner,
or upon what occaliens they do {o,

is not ealily difcerned.

XZX. The properties of the fim-
ple folid (VIIL.) may be allo varied
by its fiate of aggregation; and this
again may be varied, t. By the
temperature of the atmofphere to
which the body 1s long expoled. 2.
Eyv the preliure, external or inter-
nal, which is applied to the {olid.
3. By the degree of extenfion of the
folid beyond 1ts natural ftate, which,
in every living body, 1s given morc
or lels to every part of the foft or
flexible folids; and, /afily, by the
motion or reft to which the {olid is
accuftomed,

XAL
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XXI. The properties (VIIL) of
the folid parts are alfo varied by
the ftate of their orgaunization.
- This every where depends upon
_an arrangement of fibres, the ftate
| of celiulaf texture, or upon a texture
-~ of veflels ; and therefore, to explain
the different ftates of organiza-
tion, it will be enough to mention
the caules of the differences which.
occur 1 thefe fundamental parts.

A X1 Fibres may-differ in {ize
by the {everal caufes (XIV.—XXI.)
affeCting the mixture aud aggre-
gation of the matter. of which
they are formed, and b}; thele
caufes alone; but how far the or-
gamzation of any part depends
upon- an arrangement of fibres,
we cannot diftintly perceive; and,
it it does, we cannot . perceive. that

the flate of fuch parts differs o-

B3 therwife
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therwife than by the ftate of the
cellular texture every where inter-

poled between the fuppoled fi-
bres..

- XXTH. The flate of cellular

texture is the moft important
circumftance in all organized parts ;.
and 1t may be vamed by many
different caufes. 1. The texture
may be more denfe, and there-
by firmer, as it has been more.
prefled by the actions of life or
external force; by which means
efpecially it is changed in the pro-
orefs of life. 2. The cellular texture
may be increafed in bulk, and ren~
dered firmer by a new growth ta-
king place 1n it, as frequently hap-
pens in. membranes which are {low-
Iy and gradually firetched out.
3. The fame texture may become
weaker by fome part of it being

eroded
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erodea by acrid matters generated
1n the body, or externally applied.
4. It 1s analogous to this, that, when
any part 1s {uftained by feveral
- layers of cellular testure or mem-
- branes, fuch fupport is weakened
by one or more of thefe layers be-
g cut through; and the {ame
weaknels 1s induced when any
external compreflion, which, for
{ome time, had been applied, is
taken away., §. The flate of the
cellular texture is varied by the
matter contamned in its cells;
which is fometimes a matter con-
creting into a folid mafs, and fome-

times a preternatural quantity of an
aqueous inelaflic fluid. The bopes
formed in the fith manner may a-

gain become {oft by the hardened.
matter’s being diffolved and reab-
forbed. 6. When -the mobili~

Ly
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ty of parts-on one another des
pends upon the extent of cellular
texture conneéting them, that me-
bility is diminithed or deftroved
by a great part of the celiular
testure being croded Or cut aways
=nd the remaiming parts being us<
nited together; fo that the parts
are now connedted by a ihorter
portion of cellular texture than
bafore. 7. Parts naturally iepas
rate may lofe their mobility by
being joined together by a cellus
lar texture formed between theny,
as -happﬁns when any two {urfaces
are for fome time kept clofely ap-
plied to cach other;

XXIV..In fo far as a folid part
is formed by a texture of vellels, its
properties (VIIL.) may be varied
by the different ftates of thefe vel-
R felss
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fels ; which, 1. may be more or léis
full of fluids. 2. They may be
; changed into a folid mals, by the
Huid, contained and ftagnating 1n
. them, concreting :nto a {ohd. 3.
They may be changed into a folid,
* if the fluids that thould pafs through
them are intercepted, and the cavity
is filled with a cellular texture 3 or,
4. They may be changed into a {o-
Iid, if, by collaple or preflure, the
{ides of the veficls are applied to
each other, and concrete together.

XXV. The pathology of the {im-
ple {olids cannot be properly {epa-
rated from therr phyfiology; and
therefore, many different ftates of
thefe folids, though fuch as are al-
ways morbid, are mentioned above.
We think it alfo proper to fubjoin

here
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aere a thort view of the whole of
that pathology,

XXVIL The difeafes of the {impi&
{olids are,
I. Thofe of the naturally foft
parts.
I. Debility with {les <ioility,
Debile tenzium, gracile, Gaub:
Pathsl, 161. 1. |
Debile tobidum Gaub. 1bid, 161, 2.
2.. Debility with fragility,
Lebile fiffile, Ganb. 161, 3,
3. Laxity.
Ciebhile laxum, Saccidum, Gaub..
160. 1. ]
4. Flaccidity,
Delile ners, Gaub. 160, 2.
5. Rividity aiminithing  flexibi-
Iity.. |
Rigin
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Rigudum tenax, Gaub, 163, 1.

6. Rigidity deftroying ﬂembﬂlty‘
Rgudum durum, Gaub, 165, 2

L. Thofe of the naturally hard
: parts.

' 1. Flexibil; lity.

De’[)zle Sfexile, Gaub, 160, 9
2. Fragility,
Fragale fpongiofim, Gaub. 161, 4.
Iragie vitrenm, Gaub. 165, 3
Of all thefe morbid affeGions, we
fuppole the remote and proximate
caules may be underflood from

what 1s delivered above, (XIV —
XXIV.)

F A PRy - =

2 ECT,
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SECT. IL

OF 75 NERVOUS SYSTEM.

XXVIL The nervous {yftem, as
the organ of fenfe and motion, 1s
connefted with fo many functions

of the animal oeconomy, that the
ffudy of it mult be of the utmoft
imporiance, and a fundamental part

of the ftudy or the whole oecono-
mvy.

o

4 general View of the Nervous
Syfien.

XXVIIL. The nervous {yftem
confifts of the medullary {ubftance
of
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:{Df the brain, cerebellum, medul-
{la oblongata, and fpinalis; and of

gthc {ame {ubftance continued into the
incwhs, by WhICh it is diftributed to
j;,,_;_m.f.wqr different parts of the body.

XXIX The whole of this fyftem

fwms to be properly diftinguithed
1nto thele four parts.

L ‘T""""' "'“""""" L, ¥ A '|_~... 'I-.T,-_: ."'

b POR LR T

1. The medullary {ubftance con-

tained 1n the cranium and vertebral
cavity, -the whole of which feems
to confift of dittin& fibres, but

= v.- ithout the feveral fibres being fe-

;
{
i
3
I
1
i'
1
a

panted from each other by any evis
% dent envelopmg membranes.

N, When we [peak of fuh&ions, which

€ Wl i A M e S LB L8

are or may be m common to every part
ofthis portion of thenervous fyftem, we fhall

fpeak of the whole under the title of the
BRAIN;

e

agdagpiale -

i C

bR iats AR
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BR AIN; but, when it i neceflary to
diftinguifh the} particular] parts, we fhal]

take care to avoid ambiguity.

2. Connefted with one part or
other of No. 1. are, the NERVES,
in which the fame medullary {ub-
ftance is continued, but here
more evidently divided into fibres,
each of which is feparated from
the others by an enveloping mem-
brane derived from the pla mater,

3. Parts of the extremities of cer
tain nerves ( 2. ) in which the me-

dullary {ubftance is divefted of the
enveloping membranes from the pia
mater, and {o fituated as to be ex-
poled to the ation of certain ex-

ternal bodies, and perhaps {o fra-
med as to be affected by the a@ion

of certai;l bodies only: Thefe we

name the SENTIENT EXTREMI-
TIES of the nerves,
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|
- 4. Certain extremities of the nerves
)
f-:e( 2. ) fo framed as to be capable of a

bpccuhar contractility, and, in confe-~
iquem:e of their fituation and attach-

‘ments, to be, by their contraction,

gcapable of moving moft of the fohd
; {and fluid parts of the body. Thefe
Iwe name the MOVING EXTRE-
%MITIES of the nerves: They are
' commonly named MOVING- or
- MUSCULAR FIBRES.

N. That the mufcular fibres arca conti--
nuation of the medullary fubftance of the
brain and nerves, has not been fhewn by
the anatomifts, nor univerfally admitted
by the phyfiologifts; but we now fuppofe

it, and hope afterwards to render it {ufh-.

ciently probable.

Are the ganglions of the nerves to-
be confidered as a part of the ner-
C 2 . Y0us

- ."'“-*'“H-“-.WFHHI'M] ‘P ”-'r..-ﬁ::t*| [ ! I: bl D e T T L p SV LT e e __
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- vous {yftem diftinguithed by a pecu-
Lar funétion? |

XXX, Thefe feveral parts of the
nervous {yflem are every where the
{ame continuous medullary fubitance
which we {uppofetobethe vital folid
- of animals, {o conflituted in living a-
nimals, and in living fyflems only,
as to admit of motions being readily
propagated from any one part to e-
very other part of the nervous {yl-
tem, fo long as the continuity and
natural living fiate of the medullary
fubftance remains. |

N. It 1s oblerved, that the comprefion
of any part of the medullary fubfiance
provents the communication of metion. be-
tween the parts that lie cn different fides of
the part comprefied; and it is prebable,
there are other caufes befidzs compreflion,.
which mavalio affe& the meaullary fub-

oo,
ILL]J-! C::;.
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flance, fo as to interrupt in it tI;e commu-
nication of motion ; but they- are not di-

ftinétly known. In the mean time, we

ufe the expreﬁion, (;f‘ a nerve, or other
portion of the nervous fyftem being free,-

to denote its being free, not only from
compreflion, but {from every other {fuppo- -

led caufe interrupting the communication :

of motion.
The conditien fitting the medullary fub- -
ftance for having motion propagated in it, -

-we fuppofe to be the prefence of a certain
(luid ; which we therefore name the #ervous
fuid, without meaning however at prefent:

tqdetermine any thing with regard to its- -
{ource, nature, or manner of. adting.

AKX XL In the living man, there is -
an immaterial thinking fubftance or -
MIND conftantly prefent; and eve~ -
ry phacnomenon of thinking is to. -
be confidered as ap affeCtion or fa- -
culty of the mind alone. Byt this

-immaterial gnd thinkine ¢ part of man
1s o connedted with the material and

G o3 corporeal. .
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corporeal part of him, and particu-
larly with the nervous f{yftem, that
motions excited in this give occafi-
on tothought; and thought, however
occafioned, gives occafion to new
motions 1n the nervous {yftem. This

mutual communication or influence
we afittme with confidence as a faét:

But the modeé of it we do not under-
ftand, nor pretend to explain; and
therefore are not engaged to obviate
the-difficulties that attend any of the
fuppofitions which have been made
concerning 1. | '

XXXII.The phaenoiﬁena ofthe ner-
vous fyftem occur commonly in the
following order. Theimpulfeof exter-
nal bodies alls upon theientient ex-
tremities of the nerves jand this gives
occafion to preception’ or thought,
which;
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ul

which, as firft arifing in the mind;
we term SENSATION. This {enfa-
tion; aceording to 1ts various modi-
hication, gives occalion to VOLITI-
ON, orthe willing of certainendstobe
obtained by the motion of certain

parts of the body; and this volition
gives occafion to the contraQion of
mufcular fibres, by which the mo-
tion of the part required 1s produceds |

N. This 1s an cxample of the -molt or-
dinary cafe; but we do not mean to fay
i¥ isthe only cafe of communication be-

tween the different parts of the nervous
fyftem.

KX XIH. As the impulle of bo-
dles on the fentient cxtremities of
a nerve does not occafion any
fenfation, wunlefs. the nerve be-
tween. the fentient e:-:tvemity and

| the
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the brain be free (XXIX. 3.);

2
and as, in like manner, volition does
not preduce any contraction of muf-
cles, unlefs the nerve Dbetween the
brain and mufclebealfo free; wecon-
clude, from both thefe fa&s, that fen--
fation and volition, {o far as they are-
conneéted with corporeal motions, arc
fun&tions of the brain alone; and
we prefume, that {enfation arifes
only in confequence of external .
impulie, producing motion 1n the
ientient extremitics of the nerves,
and of that. motion’s being thence
propagated along the nerves to
the brain; and, in like manner, .
that the will operating in the brain
only, by a motion begun there, and.-
propagated along the nerves,pro- -

aucesthe contradtion of mufcles,

XXXV,
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XXXIV. From what is now faid,
we perceive more diflin@ly the dif-
ferent functions of the feveral parts
of the nervous {yflem, asdiftinguifh-
ed m {XXIX.)-1. The fentient ex-
tremitties (XXIX. 3.) feem to be
particularly fitted to receive the im-
preifions of external bodies, and ac-
cording to the difference of thefe i~
preflions, and of the condition of
‘the fentient extremity itfelf, to pro-
pagate along the nerves motions.
ofadetermined kind, which, commu-
nicated to the-brain, give occafion
to {enfation. 2. The brain (XXIX.
1.) feems to be a part fitted for, and
fnfceptible of thofe motions with
which {enfation, and the whole con-
lequent operations of th ought are
ecnnected, and thereby 1is fitted ta
101 m. a communication between the

mofions
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motions excited in the fentient, and
thofe in confequence arifing in the
moving extiemities of the nerves,
which are often remote and diftant

frcm .cach other. 3. The moving

extremities (XXIX q )'11'6 {oframed

s to be capable of f contra@ion, and
oi haviang this contraction excited by
motion, propagated from the brain,
and communicated to the contraélile
iibre. 4. The nerves, more {triltly
{o called (XXIX. 2.), are to be con-~
fidered as a colleion of medullary
fibres, each inveloped in its proper
membrane, and thereby fo feparated
from evcfy other, as hardly to admit:

of any commumcauon of motion
from any one to the others, and to

admitonlyof motionalong the conti-
nuous medullary fubftanceoftheiame

{ibre,
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35
fibre, from its origin to the extrem]-
t1es, or contrariwife.

A XXV. From this view of the parts

.of the nervous fyftem, of their {eve-
ral fun&ions and communication

with each other, it appears, that the
beginning of motion in-the animal
aeconomyas generally conneted with
{enfation; and that the ultimate cf-
fects of fuch motion are -chiéﬂy ac-
tions depending imm ediately upon
the contra&ion of moving fibres,
between which and the fentient ex-
tremuties, the communication is by
means of the brain. Wherefore, in
ftudying the nervous fyftem, we
Judge it proper to conﬁder; I. den-

fation, and with that the general
fun&ion of the fentient e
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2. The fun&ion of the brain. In
confidering thefe three heads, the

fun&ion of the nerves, more firictly
{c called, will, of courle, be fufhcient-

ly explained.

GHL[&P- In
Or SENSATION.

RXXVI. Cur fenfations may be
coniidered asof twokinds: 1. Thole
ariiing from the impulfe or imprelfi-
onoiexternz lbodles, ﬁThICh wethere-
forc name 5 NSATIONS OF IM-
PRESSION. 2, Tho ‘c ariling from
the mind’s being conicious ofits owvn

adion, a and of the motions it excites;
and theie we name SENSATICNS
OF CONSCIOUSNESS.

Seil-
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Senfations of Impreffion,

RXXVIL The fenfations of 1m-

preflion are very various, but have

been. generally referred to five heads
or kinds, commonly called the five

fenfes; that is, thofe of {ight, hear-
wg, imell, tafte, anid touch,

XXXVIHL The four firlt of
thele are each of them properly con-
hidered, as forming one genus of

fenfations : 1. As the particular
{enfations comprehended under each

head (XXXVIL), though Very va-
rious, are, however, perceived to
have fomewhat common to all of
them. 2. As thofe of the fame ge-
ws all ar ife from impreflions made
D | upen
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upon one part of the body only,
and that of a peculiar organization.
3. As thofe of the fame genus all a-
rife from the altion of external bo-
dies of one kind only, or of one
and 'the fame quality, by means of
which they act upon our organs.

XXXIX. No {uch characters con-
cur in eftablifhing one genus of the
{enfations referred to the fifth head
of touch, which are wvarious in all

 thofe refpedis (XXXVIIL); and

phyfiologifts {feem to have referred,
to this head of touch, every fenfati~
on that does not manifeflly belong
to the other four; and, among the
reft, many of the {enfations of con-
{cioufnefs. It might perhaps be ufe-
tul to diftinguifh 1into genera; the
ieveral {enfations referred to touch;

but
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THug

but it 15 not neceflary to be done
fhere.
From certain {enfations referred

ﬁ-"'"-";l'l':-l-ﬂ'?-'l-.. )

to touch, it appears, that not only
the extremities (XXIX. 3.), but
:;gthat every part of the nervous fy—-
ftem (XXVIIL).is fentient with
Erefpe& to certain mmpreffions, .

. T O

s Senfations. of Confeionfnefs,

1;

! ‘ ,

i+ XL. The fenfations of confciouf=

filefs may be referred to the follow-
"*ing heads : 1. Thofe of appercep~

tlon, by which we are' in general
.confcwus of thinking, of percei-
*“Vlllg, Judging, . and willing, . and
*thereby of our exlﬁence and 1denti-

r:_::;
; D 2 1. the
)
;
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the particular ftate of thinking, as
perception, memory, and judge-
ment, are more or lefs clear, ready,
or exact. 3. The fenfations arifing
from the particular flate of volition,
and i3 various modes. 4. The fen-
fations arifing from the general ftate
or ation, as vigorous or weak, ea-
iy or difficult. . ‘The fenfations

ariing from particular a&ions, or a
conicioufnefs of the a@ions excited,

and of the motion of the different
parts of the body. 6. The fenfati-
ons arfing from the diminution or
ablence of impreflions.

Under‘each of thefe heads, a great

number of particular {enfations are
comprehended, but not neceflary to
be farther {pecified here.

Lazus.
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: XLI Of the four fir genera
(XXXVII) the {enfations' arifing

gwe no indication of the nature of

yhc bodies acting on our organs, or
OF the mode of their. action ;.and,

when we otherwife learn thefe cir-
f cumﬁances, WE can perceive no.ne-
iceﬂhry connection between them
L‘and the fenfations which they pro-

“duce.. But, from certain fenfations
1'5’0f touch and. confcioufnefs, we ac-
qun'e the notions of folid figure, of

motmn, 1mpulfe, unpenetrablhty
and the communication of motion,

nd confider the fenfations ag eX ¢t
::]f}!_carl.efpondent to the circumftan-

D3 | ces .
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ces of external bodies. At the {ame
time, as we know of no other a&i-
on of bodies on eachr other, but
that of impulfe; and as, in the cafe
of the fenfations of the four firft ge-
nera, we learn, that an impulle

takes place, we have comprehended
the whole under the title of {enfati-

ons of impreflicn, and confider all

of them as perceptions of impulle.

XLIL. To produce any fenfation
of impreflion, a certain force of im-
preflion is necellary; and, from a
lefler force, no f{enfation arifes.
The degree of force i1s alfo li-
mited on the other hand; as, in a
high degree,. it d_eﬁroys the organ; |
and, 1n degrees approaching to this,
a general fenfation of pain, rather

than

"t
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than the {enfation of any particular

obje&, 1s produced.

XLIL Within thefe limits, hotw-

cver, our {enfations are not cxallly
correfpondent to the force of im-
preflion, nor do they make any ex--
2&t efhimate of that force.  For the
moft part, {enfation 1s relative to
the changce that s produced in the
nervous {yftem, and a fenfation
proves firong or weak, only as it is
ftronger or weaker than that which
had immediately preceeded ity or
than that degree of force to which
the nerves had been immcdiate]y
before accultomed.  For this reafon
too the limits (XLIL) are Very va-
riable..

(XLIV.)
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XLIV. Different fenfations do
not always impiy a different kind
of actionin the bodies producing
them; for fometimes different fen-
iations arile merely from a different
degree of force 1mn the {ame kind
of action, as 1s manifelt in the cafe

of heat and cold. .

XLV. To{enfation from impref-

fion, a certain duration of imprefli~-

' ] I

XLVIL The mind’s reftine for .
iome time iipon one fenfation is cal-
led ATTENTION.  This, like
the duration (XLV.) is neceffary
to give an unpreflion its full ef
) . .
fect,

- |

¥

XLVIL
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KLVIL. The mmd {eemns to be
Jetermined to attention by the force
of impreffion; by the pleafure or
‘pain ariling from it; by the degree
of emotion or paflion produced by
thefe; and, laftly, by the emotion’s
being more or lefs related to the

perfon feeling.

XL VIIL If the force and duration
“of imvreflion, and the attention of
mind, arc all in the due degree, the
fenfation often remains for fome
time after the impreffion or a&tion
of the external body has ceafed. |

XLIX, 'The mind admts of, or
or can attend to, oné {enfation only

st one time.
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L. Though the mind admits but
of on¢ {enfation at one time, {everal
impreflions may act at thelametime,
if they be fuch as can unite in pro-
ducing a fingle fenfation 3 and {uch
is the cafe of many of the impref-
fions which produce the particular
fenfations of the fame genus, as in

thole efpecially of colour, found,
fmell, and tafte.

LI In each of thefe genera, many
impreflions which {eparately produce
particular {pectes can unite in pro-
ducing a fingle {enfation which is al-
ways a neutral, or one different from.
cither of the feparate {enfations.

L. 'This union of impreflions
may take place, either when the 1m-
prefions are exaltly {ynchronous,.

oy
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“or when the one fucceeds the other
- before the {enfation of the firft

((XLVIIL) has ceafed.

LIII. Though the motion excited
.in the fentient extremitics by im-
.preffion remains fome time, as in
(XLVIIL), it muft be fuppofed to
?Zbecome -continually weaker, till at
‘length it ceafes altogether, and with
1t the {enfation.

"l
L,

!
':I'I.

:  LIV. The fame impreflion foon
‘repeated, does notproduce the fame
%ﬂrength of fenfation asbefore. Hence,
:all new impreflions are, cacteris pari~
iw, firongeft; and moderate imprefli-

;ons frequently repeated preduce no
;fenf.«.mou, unlefs their force is con-

f'-_;fldel ably increafed.

3
3
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LV. Ad&ions which at firft pro-
duced a fenfation of confcioufnefs,
as accompanied with volition, come,
by repetition, to be performed with-
out any lenfation; or they produce
it only when they are performed

with uneaiinels, pain, or unufual

LV Impreflions boiny given,

uicir eifeds in pm} ucing fenfation

-] ” -y

F i il ]

are different indifferent perfons, and

'n the fame perfon at different times.
Thismuft arile from fome difference

in the ftateof the bodies a&ed upon,

which may perhaps be referred
e foliowing heads: 1. The flate

‘_
--..
..I..

e comimon teguments, or other

Y
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'*}ref’ing‘ f.:...d and the 1‘1(:(111]1511‘11’ fub-

o C:r
—

he {entient extremity. -

it @

The
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The different ftate of the medullary
{ubftance of the {entient extremities,
as given to 1t in the original ftamina.
2. 'The different ftate of tenfion
in the medallary {ubftance of the
{entient extremities, as gfven to 1t by
the itate of the blood-veflels conftant-
1y conneted with it, 4. The fate
of the fame medullary fubftance, as
affecred by heat or cold, 5. The
itate of ¥, as produced by former
impreflions (XLII. LIV.) 6. The
ftate of the nerves along which the
motion s propagated. 7. The ftate of
the brain or fenforium. 8. The flate
of attention (XLVI. and ALVIIL)

LV Different parts of the body
are fenfible, and fenfible only by
means of nerves prefent in thems
but anatomy does not always de-

E termine
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termine certainly with regard to
the prefence or abfence of nerves:
and, therefore, the fenfibility of fe-
veral parts can be determined by
experiment only; which, however,
is alfo fallacious.

LVIIL. Particular fenfations a-

rife fromimpreflions on certain parts
only: 1. Becaufe the fentient ex-
tremities in thele parts are {o {ituated
as to be expoled.-to the a&ion of cer-
tain external bodies only. 2. Becaufe
the {entient extremities are conne&-

ed with an organ that increafes the
force of the exterral agent, or mo-

difies its action in the manner necef-
fary toa determined impreffion. 3.
Becaule the fibres of certain fentient
extremities are, by their {ize or
tenflon, fitted to be aced upon by

CCl-
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certain external bodies only. 4. Be-
caufe certain fentient extremities are
{o conftantly .preferved 1n 2 certain
ftate, as to render them more {enfible
“to a change.

 Thefe circumftances deretmine the
mode of impulfe, but do not account
for the fenfation arifing from it.

LIX. Different {fenfations are ac-
* companied with differentjudgements
- concerning the bodies making 1m-
~ preflion, and the part of the human
' boay upon which it 1s made. Some
~ fenfations are referred to' bodies at
~ a-diftance; others, to external bodies

in conta&; and others to the feeling:
body itfeli.

T,X. When fenfations are referred
to our own bodies, it is in three {e-

| D) - veral
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veral wayvs: 1. Theyare molt com-
monly referred to the part on which
immediately the impreflien 15 made,
and this, with regard to the external
parts, very accurately ; but, with re-
gard tothe internal, muchlefs fo: And

commonly thefenfations ariiing from

internal parts, are rererred to the 1n-
cumbent external part, with {ome
obfcure diftinction between {fuperfi-
cial and more deep. 2. Senfations
are {ometimes referred, not to the
part upon which the impreiiion i
immediately made, but to a diftant
more feniible part, to which a mo~
tion i¢ propagated from the part im-~
prefled. 3. As {enfations ufually a-
rife form impreflions made upon the
extremities of the nerves, and are re-
ferred to thefe, fo imprefiions made
on the nerves in their courfe, arc

jome~
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;fon'letlmcs referred to the extremities
#rom whence they were in ule to

’1

:iallfe.

- LXIL The fénfations of confciouf~
nefs.(XL. 1.2.)are referred to the
*-enf*epfmZafz. So are thofe of XL. 3.
:g]{‘ they are moderate; but, if more
ﬁivchement, they are often referred to
ﬁthofe parts in which their effects are

;| "E
W
1 i

ne‘;erted, as the heart and organs of
trefpnatlon. The {enfations (XL. 4.
: and 5.) are feldom, with accuracy,
tlefeued to particular parts, but in-
(11&111&157 to a whole member.. We
*f"ue not confcious of the altion of

P'llthlﬂdl muticles, except when their
;siconn a&ion is {paimodic. .

3

ql,l
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=

!
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LXII. We are difpofed to - com=

bme our {enfations, as united in one
13 ob~-

i
s
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object; and thus form what are call.

ed COMPLEX IDEAS.

LXIII. We compare our fevers]
fenfations, and from thence acquire

- new fenfations of RELATION.

LXIV. When fenfations former-
ly received are again renewed by the
fame objedts, it is, for the moft part,
with a confcioufnefs of their having

been formerly received; and this

faculty we call REMINISCENCE.

LXV. Perceptions formerly re-
cewved can be renewed without the
prefence or aion of the objet which

formerly gave occafion to them:
and 1f this is attended with the con-

{cioufnefs of a difference betweer
the vividity of the two perceptions,
and
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[ PHYSIOCLOGY. ¢r
é

|

and particularly ofthe abfence of the-
. original objeés, fuch a renewed per--

r=' ception 1s called an IDEA 5 and the
faculty by which thisrenewal is m ade

13 called MEMORY..

A

3 LXVI. Perceptions formerly re--
a; ceived, can, without the prefence of
: the original objedt, be renewed 3lfo
1n {uch a manner, that the mind does
- not perceive any difference between
the original arrd the renewed per-

E CGPLIOD and thf.‘l' CIOI‘C, fLICh renewal
Eis always with the perfuafion of the
p1efence of the object. The faculty
by which fuch renewal is made, we

C‘lH IMAGINA TIO,.. v more ftridlly,

?
I

LXVIL. Reminifcence depends u-

pon the force or frequent repetition
~of the former fenfation,

LXVIII,
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LXVII. Memory depends up-
onanaflociation of perceptions, which
1s formed by their being frequently
repeated immediately aiter each o-
ther; by their being parts of the {ame
complex idea; and, by their having
relations marked.  Memory 1s ge-
nerally faithiul to fuch afiociations ;
but it 1s more or lefs {fo in different

perfons, according to the numberand
importance of the relations marked,
according to the frequency of the
repetition of the {enfations, and the
marking of their relations; and ac-
cording to the different {tates of the

brain, very little known..

KIX. Imagination {eems always

to depend upon internal cauies, . that
is, upon.caufes acting in the brain.

LXX.
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¢ LAX. Memory and imagination

3511
renew diftinély the ideas of {eeing

;

nd hearing only.  All others are
§encwed imperfeltly, or not at all ;
but all others may be ﬂocmted

(L a...u) “'lth thC 1C;L¢1t10118 OI‘
1de s of feeing and | hearing, fo that
thele become figns of the others.

Thc memory, in renewing thefe
l'gns, {o far renews the idea belong-
lpg to them, as to renew their feve-
Eal atlociations and relations ; to re-

lew, 1in fome degree, the pleaﬁlre or

pam which formerly attended the

¢nfations themfelves, and particular-
3
Y to renew  the emotions of mind,
I motioas of the body, which the

gnfations for merly produced.

3#-3':-’

L=

S

LXXI.
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LXXI. Moft of our fenfations,
perhaps. all of them, are either plea

fan ¢ OF P:{‘;:ﬂ f: m.

NXIL The words pleafont and
parirfud are commonly generic terms,
each f them comprehending a gre
m..L;} pecies, which feem to require
being m.,.or_ed under {everal diffe
rent genera. Thus, in the firl
place, our fenfations may be divi
ded 1nto thefe we defire, and thof
we are averfe to. Of thefle we de
fire, we may.diftinguifh thofe ar
{ing from qualities we refer to othe

bodies, from thofe we refer entirel
toourown. Thefirft may be namet

more {irictly the AGREEABLE, tl

lait the PLEASANT. In like man
ner, of the fenfations we are aver
d {0
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% we may dittinguith the DISA-

i GREEABLE and the PAINFUL.
“But, farther, the laft muft be diftin-

Eélllﬂled from that {fenfe of averfion

Whlch accompanies certain fenfati-
0115 of confcioufnefs, as the fenfe of

qdebﬂlfy, laflitude, ditheulty, &e,

and, particularly, from that referred
bu:mely to mternal parts, which

rwe name ANXIETY. Thefe {en-
fauons may be called the UNFASY .

and cvery one diftinguithes thig
%kmd from that of the PAI\JFU

m01e {trictly o called. Thefo h{’c
hfeem to be always fenfations of ; Im-~
Pl cition, referred  pretty .accur
iio a particular part.

)

‘ﬂi There 1s thus a foundation for e-

ﬁabhﬂnng different cencra of the

fi

atcly

we
5 as alfo, for greater

pre- |
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reciizon in the employ'ment of

—p

f

terms: But the fix xing the limits of]
thefe genera, and aflorting the ;eve-g
ral {pecies, may be ftill difficult; fl

:

that vre cannot be certain of a p]
1
171 f" thE' ferms C\'ﬁl}" Tue‘re Wuh

ﬁrz‘_z: ‘:rOﬁrh,t*:.

f
‘n,
EXXIIL The enumeration of the}
i

agrecable or difagreeable, and even

of the pleafant fenfations, would no'

meraion or tae uneafy and painful
1 vy ayrer Aty ven A
tiouZiinach more intercfling, be-

TRy —
i L [ 1

we think 1t proper to deliver hf"lﬂ'
the few following propofitions.
T NTRTYYY r

within ceriain b IMIES, are alwa} s de
1ired; and the want of fenfauon, or |

.unperfe&
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imperfet and indiftin& fenfations,

are always uneafy. In a@ion of e-
very kind, the {fenfations of debility

and difliculty are alfo uncafy.

g
|
|
5
;5
;
f%

LXXV. Infenfations of impref~
fion, their being pleafant or painful
often aepends on the degree of force
§i11 the impreffion, allowance being
ifnmde for the fenfibility of the fy-
ﬁm

LXXVIL As impreffiors, by be-
;ing repeated, preduce weak {enfati-

ons (LIV.), impreflions, at fisft pain-
ﬁ.ll

1 L

l, may, by repetition, be changed
1nto pleafant, and the pleafant into
infipid and uncafy.

Hence arifes,
with reg

ard to moderate impref-
hons, the pleafure of novelty, the
defireof variety, and the defire of in-

F

creaﬁng |
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crealing the force of 'pleafant im- |

prefhons.

a2
1
i
t
1

I.XXVIL There is a condition
of impreffions rendering them ob-
je&ts of delire or averfion, that can- i
not, with certainty, be referred to
their force. 'This condition we call :

the quality of impreilions.

LXXVIIL Impreffions arc of-|
ten redered objecls of defire or a-i
verfion, by combination, fuccefl:on, |

vt pleyi ey

and relation.

e s S, =

CLXXIX. No fenfations arile o-|
riginally 1n the mind, without 2
previous change in the ftate of the
body.

e S

LXXX
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LXXX. Certain impreflions, and
cortain ftates of the body, like to

thofe which produce the {enfations
of confcioufnefs, may both of them
act upon the nervous (yltem, with-

- . ; "'I.
out producing any fenfation

¢ E C T I

CHAP. Il

Or THFE ACTION oF MOVING
YI1BRES.

LXXXI The moving fibres
(XXIX., 4.), fo far as yet known,
are of one kind only, and the fame
every where, as in the moft com-
monly known mufcles. Hence, the

terms moving and mufcular fibres

are of the fame import.

Fa LAXXIL,
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LXXXIL A mufcular fibre
fuppoled to have a peculiar organi-
zation, diiferent both {from that of
the itmple {olid fibre, and from that -

of the meduliary fibres in every o-
ther part of the nervous Iyficm ; but
wherein that peculiarity of crgani

7ation ¢ nﬁﬁs, 15 NOt Vet uﬁ.utam—

eg.

XX XII A muicular itbre is
endued with a contractility, which’
is differant from that of the fimple
{olids, or of any inanimate elaftics,
efpecially 1n this, that the contrac-
tion of a mufcular fibre 1s excited
by caufes which do not affe&t thefe
others. For, the contraétion of 2
mulfcular fibre is excited by being
extended; and a contraltion is pro-
duced, whilft the firctching power

COntinuCs




PHYSIOLOGY. 63

continues to be applied. The {ame
contraction is al{o excited by varl-

jous applications, whofe modeot ac-

ition we do not perceive 3 but we
L_now thiem to be fuch as do not af-
feél inanimate elaftics.

In refpett of thefe caufes by Whlch
i t may be excited, the contradtility

sof mufcular fibres hath been called
Il RITABILITY.

|
i
g
%

e -Jr"h, il T T

'L:'

Li LXXXIV. The fotce of cm;trac-

4t1011 in mufcular fibres 1s often much
t*gm'ttei than that of the caufes ex-

.- 1.

""-“ll

H(:1tmgj 1t,

% LXXXV. The contadility of
%’mufcular fibres (LXXXIIL) appears

Zefpecially in hiving bodies, ceafea

;

ﬁmth lite, or {oon after, and 1s pro-
i bl
: ¥ 3 ba y

E
-

:_ -.-.'.;53:
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bably never produced but with life,

Hence 1t is, that, by fome writers,
it i1s called the VITAL POWER

and the mufcular fibre endued with
it, the LIVING SOLID. Gaub

Patholsg. 169. 170,

LXXXVI. The contractiliy
(LXXXHLLXXXIV.&LXXXV)
hath been {uppoled to belong to
mufcular fibres, independentiy of
their conneftion with the other parts
cf the nervous fyftem; and, upon
that fuppofition, it hath been called
the vis mfita. - We thall call it the
INHERENT POWER ; Haller,
Prum. hin. 400.

LXXXVIL. The contra&ion of
jnufcular fibres can beexcited by ap-

plications made to other parts of the

— NErvous
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| ncivous fyflem, as well as to the-

! mufcles themfelves ; and, as the ef-

fec’ls of thofe applications made to
the other paris of the nervous {yftem

T m‘mﬂw

..can be prevented by ligatures made
:*- > upon the nerves between the place
.‘g of application and the mufcle to be

% m oved, 1t 15 concluded, that the con-

tra&ion of mufcular {ibres can be
excﬁed by a power communicated
| "to them by a motion propagated a

lonﬂ' the nerves. Tlns pJWfEl 15 cal-

LXXXVII The nervous power
(LXXLVH.) is commonly determi-
nc,d to motion by the will.  This

Jﬂﬂtﬁ.ﬂ-mn

Lwe fuppolc to act in the bramn only
(XX}UII ), and to depend upon

M.;,T,_ M"‘ BFRFTY & (O

whr

icnﬂmon, and other modifications of

_.,-F'

1
el

[
.!'-F'-th- P

thouﬂht and this power, which is

f
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to,
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1o be chiefly referred to the mind
and alts in the brain only, we name

the ANIMAL POWER,

TTT"“L

XXX, The faclity with
which the contraGtion of mufcular
fibres can be excited, and the force
with which it can be performed, are
to be diftinguithed. The firft we
name the MOBILITY, the laft, the
VIGOUR of mufeular fibres. Both

wave been confounded wunder the

by ol

Y

yame of Trrztabmty

AC. The mobility and vigour of
muicular fibres (LXXXIX.) can both

i tnem be increafed or diminifhed

- O

DY var! ous means. W hatever can
exciie the contraCtion of mufcular
iibres 1s called a STIMULUS ; and,

m
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i/

§ ingeneral; the means of exciting con
E traction are called STIMULANT

! POWERS. The means of diminifh-

{ing the mebility and vigour of muf-
Ecular fibres are called SEDATIVE
i POWERS.

3
) |
oy
a
-

L]

Gl The 1mherent power

( _L:._}x\\”) is {uppoled " to be more
vwoz,oua, moveable, and permanent

gin certiin mufcnlar fibres than in

zothers.

i
Y »

XCIL.  The inherent power; or -
the contration dependent upon it,
can beexcited by certain applications
mﬂdc either'to themulclesthem{elves,

lor tothenerves connefted with them ;
gand, in either cafe, the effe@s of

fmh application are fo exadtly the
i

flame, ‘as. to allow ustoconclude, that
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the matter in the nerves, and 1n the
mufcular fbres, is ofthe fame kind,

ACHI The mufcular fibres are
fenfible to various impreflions, an
are otherwife organs of tlie {enfat:
ons of conicioulnefs {XL. 4.5.) Fron

this alto, 1t is prefumed, that th

utcnlar nibres confift of the fam
mater which 1s the {ubje& of fenk
1n other parts of the nervous fyften
(XXX

ACIV, From (XCIL XCIIL) an
other confiderations, wethink it pre
bable, t‘lat the mufcular fibres are

2 continuacon of the meduliary fub-
ftance of the brain and nerves, as i

ledged (XXIX.)

ACVY, Though the muf’cular ﬁbres

coniiffoftheiams k'n? of matter s
that in thenerves, the latter thew
COll



PHYSIOLOGY. 71

ontra&ility, becaufe they have not
the peculi:-.u'lovganization (LXXXIL)

‘of the former.

{ XCVI. The nervous power
HIXXXVIL), and the inherent
(LXXXVI) may f{ubfift for fome

tlme without any conneétion of the
mwes or muicles with the bramn;

~md they fubfift allo in 1ntire bodies
! for fome time after life has {eem-

f ingly ceafed. Both powers, however,
2 are {feemingly of equal duration in
thefe refpects; and neither power

: ieems to fub{ift long but i in intire

.p‘l‘

i and living bodies.
T YCVIL TFrom what 1s faid

I
e |
1_|

. (XCIL--XCVL), it is probable, that
the nervous and the inherent powers
¢ are fomewhat of the fame nature;

.
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and 1t 15 alfo probable, that, in intire
and living bodies, both the NErvous
and mherent powers have a cop.

tiant dependence upon the animg

(EXXXVIIL)

ACVIIL The contradtien of muf.
cular fibres does not depend imme-
diately on the motion of the bl.od,
as 1t {fubfifis, in many animals, afto

all motion of the Bload kas ceafed.

ZCIX. The contra&ion of mui-
cular fibres does not depend on the
inflation of velicles, or other fuch a-
1’1“100'0118 lirn&ure, as the {hor tening,

f the ‘ibres 1 contraction is often

H:Later than can talce place in fuch
firuéure.
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C. As the forceof cohefion in the
mufcular fibres of hvmg animals 18
much greater than in thofe of dead
ones, it is probable from this, and o=
{

her confiderations, that the caule
of mufcular contraCion is an in-

creafe only of that fame power

|
|
E
?
i
F
i

E

which gives the contractility of the
fimple {olids, and of other inani-

mate elaftics; Haller. Prun, L,
407, 408.

If this is true, it will alfo explain
why the force of cohefion in mufcu-
ar fibres 15 greater than that of the

,i
l
E
E
P
|
)
)

medullary fibres in'any other part

of the nervous {yftem, though both

 kinds of fibres, by (XCIV.) confift
Eef the {ame Lkind of matter.
g’ .
i

CL In living and healthy‘alﬁ-

mals, the muicular fibres have a con=

G ftant
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conitant tendency to contratt; and
this tendency we call their TONE,
or TONIC POWER.

CII. The tonic power of mufcu-
lar fibres neceffarily fuppofes their

being conitantly ina ftate of exten-
{1on beyond their natural or moft
contratted ftate ; and in this fiate
they are conftantly kept by the
aCtion of antagonift mufcles, by
the weight of the partsthey fuflain,
by fluds diftending the cavities
they {furround, and by their con-
nection withy {fuch diftended ca-
vities, particularly the blood-veflels,

CIIIL. As the diftention of mufcy-

lar fibres, by (LXXXIIL), provesa
fimulus (XC.), we conclude, that

the tonic power in them will, cae-
teris
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teris partbus, be' in proportion to
the degree of tenfion (CIL.)

CIV. If the inlierent power, as 1
(XCVIL), 1s in dependence upon:
the nervous and animal powers, and
thefe may be mncreafed or dimini-
{hed by various means, the tonic, as
a part of the inherent power, muft,
in {ome meafure, be in proportion
to the ftate of the nervous and ani- -
.mal powers..

CV. If the tonic poweri of any

mufcular fibre depends more upon
its ftate of tenfion (CIIL) than upon
the {tate of the nervous and animal
powers (CIV.) fuch fibres will be
more affected by changes of the
{tate of tenfion, than by changes in:

G2 the
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the ftate of the nervous and animal

powers ; and on the contrary, &ec.

CVTI. The force of contraction,or

the vigour of mufcular fibres, will
be always as the force of ftimulus,
and the vigour of the animal, ner-
vous, and 1nherent powers taken to-

cether.,

CVII. The mobility of mufcular
iibres (LXXXIX.) feems often to be

increafed by caufes which weaken
their vigour; and, therefore, it is
induced by the diminution of tenfi-
on, and by caufes weakening the a-
mimal, nervous, or inherent pow=
ers. o

CGVIIL
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GVIIL The ordinary contration
of mufcular fibres is 'difpofed {pon-
tancoully to alternate with a relaxa~
tion or éxtenfion of the fame..

CLX. In the firaight mufcles; and
m the heart, the alternate contrati-
ons and relaxations readily take
piace; and that though a fliinulus .

15 conftantly applied ; but in muf-
cular fibres furrounding cavities, ag

in the alimentary canal, bladder of
urine, &c. the alternate motions do
not appear, unlefs a portion of the

fibres is cut out, and feparated from
the reft..

CX. Tl om adifference in the ftate

of a mulcle contraed by mhe-
E1ent power, while the member
{uftains is moved by external force,

G 3 and.

i
E
5
u
f
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and that of the {ame muicle con-
trated by the power of thewill, we
perceive that 1n the mulcles there
may be a ftate of relaxation without

their extenfion.

CXI. There 1s a ftate of the con-
traCtion of muicles thatis not difpo-
{ed {pontaneouily to alternate with
relaxation, and in which too the fi-
bres do not ealily yield to extending

powers applied: Such a flate of con-
traction is called a HPASM.

CXII., When mulicles are excited

to contradtion by praeternatural cau-
{es, and are contracted with unufual

velocity and force, and efpecially
when the contraCions, alternating
with relaxation, are frequently and

practer-
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praetematm‘ally repeated : Such
motions are callecih CONVULSEL-
OND.

- CXIIL If the contrallion of muf-
cles are exerted with unufual foree,
and {uch contrallions arc often- re-
peated, they, in a fhort time, become
uneafy and weaker; and thoughcon-
tra&ions are not exerted with unu-
{ual force, if they are often repeated,
and for a Tong time, without an in-
terval of reft, they alio become un-

caly and weakes.

CXIV. Within certain bounds,
with refpe& to force, frequency,and
duration, the contraéion of muiclcs,
by being repeated, is performed with
more facility and force.

CXV,
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CXV. Are not the contraétions of

muicles produced by the adtion of
the animal power ; thole which

are more cipecially liable to become

.'L

aneafy and weak by frequent rope-

1‘1{}?

S E C T. IL
CHAPD L

Or THE KFUuNCTioNsS OF THE
BrAaIN.

CXVL From the effects of liga-
tures made upon the nerves, and of
the deftruction of their continuity,
1t appears, that, in their entire flate,
motions may be communicated

| from
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from the brain to the other parts of
the nervous {yftem, and from. the
latrer to the former; and, from the
{ame experiments, 1t appears, that
the brain (XXIX, 1.) 1s the organ
of fenfation and volition, and of the
{everal intelleGual operations inter-
veening between thele: All which
s confirmed by the effets of the
organic affeGtions of the brain upoun
the intelle&tual faculties..

CYLVII ‘Thebrain is thusthef{en{o-

F rium or corporeal or £an, OTre IMme=
dmtely conneCed with the mind ;

and, fofaras acor porealorgan 1sems=
ployed, all the operations of thought
ariling in confequence of fenfation

are operations of the brain, and are
modified by its various condition;
s Loerh, Infl, Med. 81, Huller,
Prim,.
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Prua, Lin, §70.Gaub. Path. Med,
$23. See afterwards (CXXIL) |

CXVIIL  As certzin impreflions |
acr on the ncrvous {yfrem, withoutf
producing any feniation (LXXX);
and as, at the fame time, there:
is hardily any comsmunication be-}
tween the different parts of the}
nervous {yf{tem, but by theinterven-
don of the brain; itis from hencep
alfo probable, that the brain, by 1t
organization, 18 fitted to propagate
the motions ariling in one part, to}
the other parts of the nervous fyf-f
flem ; and, as thefe frrechanical com-f
munications produce different eﬂ"e&s,g
according to the different ftate o
the brain itfclf, we, upon the whol,
concludz, that the brain 15 a cor-

poreal organ mfcepdble of various
con-
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conditions, and thereby, of confi-

derable influence in moft of the
phaenomena of the nervous fyftem.

CXIX. The a&ion of the brain,
m moving the {everal parts of the
body, 1s excited by various caufes,
or by the fame caufes in different
circumitances.
1. It 18 efpecially excited by the
- WILL, willing the motion of cer-
tain parts as micans to an end.
- As the motion of certain parts 1s
; adapted to various purpofes, we are
: confcious of willing thefe purpofes,
s they cccifionally occur,and {o far
alfo of the motion of the parts con-

-

i cerned mn them; but, where the mo-

tion of the parts is conneGed with
i one {enfation, or a few only, the mo-
! tions required follow thefe fenfations

with-
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wwithout our being confcious of {ipe-
cially willing then ; and, unlefls we
have continued the practice of a-
dapting the motions to different
purpofes, we lofe the power of do-
ing fo, and the motions become un-
avoidably connected with thofe {en-
{ations which, for a long time, had
alone given occailon to them. In
moit of the initances of what are
called VOLUNTARY MOTIONS,
we are confcicus of willing the end
propofed, more than the motions cx-
cited yand, of the motions produced,
we are conicious chielly of thofc of
a whole member, or of -the gencral |
efelt, and very - little of the many
particular motions that concur to pro-
duceit. We are -never confcious

of the particular muicles employ-

n, 'The
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2. The aftion of the brain is ex-
ited by the more general and vehe-
qent volitions named EMCTIONS
nd PASSIONDS. Upon occafion
of thele, the conicioufnefs of willing
the particular motions produced is
'11& vays much lefs- diftiné, and in
many cafes is not at all perceived.
L-t the laft kind are, particularly,
?H‘:Oﬁ of the ef;}}rﬁiﬁons of the pa.f—-
§11011s in the countenance and gel~
E{Luc

3. Dy the aipofition of human

wture to INHITATION. This imi-

tarion 18 lometimes mvolumaly

."'
coniciouinets which tales place 1s

|

;

!

11

?

f

E ofien v.1Lhomc0nu,1oafnefb, and the

i{)itrz of the general purpofe only,
ut that of the particular mo-

tions produced 5 ory at leafl, it is of

thele only asa general effect.

H 4. By
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4. By APPETTTES ordefires, d:

rered to certain external objeds)

and arifing from {enfation, withou ‘5,
any reafoning directing to an end; i
~ leaft, without any other end in the
fr inftance but that of "the oratifil
cation of the decfire.

¢, By certain PROPENGITIES

or defires to remove an unealy o

Pl gl T -
T [ ] -

= e

painful {enfation, in confequence df

which motions are excited, which|

T

are not directed to any external ol

ject, but confined to the body i
AR
AL lLle

Thele motions are not forefeen;

nor are we ever conicious of willing
any thing but the gencral effcct)
o
£ ehyig kind, the chief are the moti

ons of {neezing, coughing, {ighing,

hiccuping, vomiting, voiding uring
and foeces, yawning, [iretching

(pands-
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“pandiculatio ), and thole motions

f reftlefinefs and inquietude whiclt
yain and uneaiinefs produce. Weep-
ng and laughing arc expreflions of
ymotion and pafhion.

. In all thele, as well as 1n the mo-
i
Eions of No. 4. fome volition 1s con-

ff;,erned, not only as they can often
%e prevented by another™ volition
§refenting itfelf; but, belides, as
Ehe {everal motions which occur in

é*cecutmg thefe propenfities are
%
que or fewer, and more or lefs for-
aible, according to the vehemence
tgf the propeniity or effort.  Very
often the fimulus to thefe propen-
ﬁtlES i1s irrefiftible; and, unlefs the

%ecullzu ftimulus 1s plefent, the mo-

10ns cannot be produced by any vo-
tion.

Jq

:.'

3

Hoa 0. By
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6. By certain internal imprefl.
ons arifing from the exercife of the

P . - . ~» »
functions of the poay 1tlelf, svhich

preduce no fenfation, nor produc
motions of which we are con{cious,
except when exercifed in an unufy-
al manner. Such are the caufes of
the motionsof the heart and arteries,
of the organs of refpiration, of the
fiomach, inteftines, and perhap
of many other parts. With regarl
to mott ot thefe motions, it may be
fuppoled, that they are the mechan:
cal etfeGts of their  {everal caufs,
alting upon the inherent power
mufcular ibres (LXXXVL); but itis
fufliciently certain, that they all
depend uponan action of the br'un'
and the effets of pailions, as el
as the elfeds of defiroying or com

prefling
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prefling the nerves of the organs
concerned, are proofs ot it.

The motions mentioned in this
article are commonly fuppofed not
to be accompanied with any volition
of which we are diftintly coaicious:
This perhaps is not firictly true with
regard to moft of them; and, fo far
as it 1s, 1t may be imputed to that
repetition which deftroys confcioul-
nefs (LV.): But neither can we en-
tirely adopt this explanation ; as
thefe motions, which are ntended
to follow one ftimulus only, may
be fuppofed to require no exercile
of volition, as in the cafe of the
heart, arteries, and alimentary ca-
nal, while the allion of refpiration,
as adapted to various purpoles, con-
taues to be a voluntary motion.

H 3 7. By
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7. By various occafional impreff.
ons of external bodies, and by vari.
ous occalional ftates of the fyfiem,
or of 1ts particular parts which ex.
cite motions, not only in the parts
to which the imprefliors are imme-
diately applied, but alfo in diftan
parts, on which they can operat
only by the intervention of the
brain.  Some of thefe caufes ope.
rate with, others without fenfitie

On Cr velition,

AN, Inally or any of thefe c-
ies in which the a&tion of the brain
takes place, we do nct perceive the
manner, that 15, the mechanical
means, by which the feveral caufes
proauce their effeCs; and we pe;i-
cerve only an 1inftitution of our Ma-

ker,
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ker, eftablifhing a connefion be--

tween the {everal caules and the mo-

f

- tions that enlue. At the fume time

- we, for the moft part, perceive, that

~ the conneftions eftabiithed are fuie-

{fﬂ:i\‘ﬂ--'l‘-.ﬂﬂdwmsm"mﬁ-ww*mmm“mm F AR Nl Ll T L)

~ed to the purpofe of the animal o~

conomy ; and particuiarly, to the

purpole of fupperting the fifem in

a certain - condition for a certain

LW &
ime, and of avertine what mioht
nurt or defiroy it. This conftitut-
cn of the animal ceconomy we 3l

NMATURE; and every where in the

eeconoiny we poreeive the vires con-

“_,‘(;,J;‘-L!{IJLI“;:L‘{:*J and siedicatiices AarHrae,

110 juitly celebrated in the [chools of
i phvlic.

CXXI It 15 in confequence of

¢ this conftitution, that not onl 7 1m-

pulie, -
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~ulfe, and other caules which may

he fuppofed to produce motion, do
accordingly excite motions in the a--
nimal 03::::‘*110111?‘; but that allo ma~

ich {eem to dimimiih

]
of
4
4
-
4
L
-
|
b
‘...-'
-
(-ﬂ.

-

11101101, d:; however produce an in-
creale of motion 1n ammal bodies,
"Thus feveral pallions which, n their
fi:f tendency, diminith motion, {e-
veral- propeniities arifing from de-
bility and difficulty of altion, the
sbience of ufiual imprefiions, evacu-
and other caufes of relaxa-

-~

pt

-

r.f2
it

tion, coid and narcouc POWers, are

sl of them cauies of confidera-

CYXXilL As the mechaminm of the
brain, iuited to its feveral functions,
. 15 not at all perceived (CXX.); and,

i

dl
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at the fame time, as very few of
thele fun&ions are carried on with-
out fenfetion and volition, 1t muit
appear from this, and many other
confiderations, that the mechaniim
of the brain (CKVIL) would not be
fufficient for the purpofe, without
being united witha lentient principle

or mindthatis conftantly prefent in

‘the hiving {yttem. Dut, at the fame

time, 1t 1s with httle probability al-
ledged, that the adminifiration of
the corporeal funCtions is intirely
direCied by the mind aéling 1nde-
pendently of the body, and with in-

telligence perceiving the tendency
of impreflions, and- exciting {fuch

motions as may favour the benefici-

" aly or obmate the hurtiul tendencw,

of all canles alting upon the body.

We
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We are certainly conicious of no
fuch adminiftration. Nlany impref-
fions have their effets without {en-
fation or velitien. In moit cafes
where volition takes place, it 1s ve=
ry general, with httle coniciouinels -
of the motions excited, and none at
all of the organs employed. The
force of iinpreffion is every where
abfolute ; and 1t 1s according to the
force of impreflion, and other me-
chanical conditions of the {yftem,
that the mctions excited prove el
ther {alutary or permicious. 'The
oeneral principle, thereiore, 1s il
founded ; it 1s not neceflary ; Vide
Stabl. Praef. ad: Funker,Confp, Med.;
it can be of no ufe, and may be
aurttul to the fyftem of phyfic.
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J

CXXIIL The aion of the brain

15 often determined and regulated
by cuftom and habit; that 1s, by
faws eftablithed by frequent and uni-
form repetition. See above (XLIII.
LIV. LV.LVL 5, LX. 3. LXVIIL.

and LXX.) for the effe@s of cuftom
on {enfation, and (CXIV.) for one
cffect of it on the action of moving

fibres. It 1s now to be obferved fur-
ther, 1. That cuftom determines
the degree of tenfion{ CII. CIIL)
neceflary to the a&ion of mufeular
hibres. 2. That cuftom affociates mo-
tions with fenfations, which are not
otherwife their caufes; {o that the
renewal of the fenfation, or of s
idea, renews alfo the motion, -

Di
That cuftom afiociates different mo-

ticns, fo that they cannot be fepa-
fately performed, thoughnot origi-
nally,
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4

nally, ner necenarily, connelted. 4.
That cutiom determines the cegree
oi force and velceity with which
metions can ue performed, 5. That
cuftom determines the order of fuc-
cefiion in afiociated motions, and the
velocity with which they {hall {uc-
ceed one another. 0. That cuftom

citabiifhes the ;ﬁrisiical return of

-

certain feniations and motions, not
originally nece ‘iar}* to the cecono-
<. 1 hat cultom fixes an ex-

period icr the return of certain
-niations and 1:1{‘::30113, wiich, by
12 ceonamy, are dif-

- "-".! . _."L s S | ~ & . - ety T
poled to return at iatervals other-

e N g 1 ] e i
wiie ungeermined. Thele laws,
which may beeflablifhed § 5y cuftom,

Y et "ot
are, many oi them, with aitficulty

a‘foi{;ed; they are oiten ngidly fix-

,.‘."}

(

t, have a confyderable 1ni_.¢cncc on

lllL
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+he adtion of the brain, and govern
therevolutions of the animal iyftem.
"ﬁhus, any caufes producing a’ de-
viation from the ufual degree of
forceand velocity {No. 4.) are apt to
:def’croy the meafure of it altogether;
and, in like manner, caules produ~
cinga deviation from the ufual order
and velocity 1n th= fucceilion of mo-

tions (No. §.)are apt to deftroy
the power of the mind in following

Ethat order, oOr 11 giving any mea-

;fme to the feveral motlons which
|

SECN | Y WA L I B A W T P . e e

L

fhould be performed; and perhaps,
in this way, the effelts of debility,

of feveral paffions, and of {urprile, |
are, in fome meafure, explained,

§
: CXXIV. The brain feems, by
its conftitution, to be difpofed io the

alternate ftates of reft and a&livity;
' | as
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as appears in the alternate ftates ¢f

{leep and {vatching, which conﬂ'antly

take place in every animal; hy
wherein this conftitution confifls, i
1s difficult to difcover.

CXXV. The moft common

pinionis, that the brain is a fecreto.
ry organ, which {fecretes a fluid ne-
cefJary to the functions of t_he ner-
~vous fyftem; that this fluid 1s alter.
nately exhaulted - and recruited

and thereby gives occafion to the
alternate {tates of {leep and watch-
ing. But this {uppoiition 1s attend-

ed with many dithculiies. 1. It &
probable, that the nervous fluid ex-
iiled 1n the animal embrio, before
the ation of the heart, or any {ecre-
tery funchion, could take place. 2
In animals, Wflich, during the win-

fer,
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ter, {uffer a temporary death, fuch’

as bats, when, by heat, they are
again reftored to life, the vital pow-
er of the folidsisreflored before the
{fluidity of the blood. 3. The ner-
vous fluid {ubfifts in the nerves and.
'mufcular fibres. long after they are
Heparated from. the brain, and often
twhen cut into many fmall parts. 4.
I'Though it be true, that the brain is
ia {ecretory organ, the fluid fecreted
. may be deftined. to another purpofe;
*and, fo fgt as we. undefﬁaﬂd that
purpofe, the fluid fit for it muft be
£ unht for the purpofe of fenfe: and
f motion. 5. There is no appearance,.
{ in any part of the nervous {yftem,
§ of provifion made for an occafional
accumulation of the {ecreted fluid;
{ nor s there any evidence of its ac-
: tually taking place. 6. The phac-

I2 nomena
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nomena of {leep and watching do

not correfpond with fuch a {fuppo-
fition ; as fleep often takes place,!
when the {ecreted fluid muft be co-|
pioully prefent,” and watching can|
be protracted, when the fluid is ex-
haufted much beyond its ufual mea-
fure. 7. Both flates are induced

by many caufes, which can hardly
be {uppofed to a& upon a fecretion.

CXXVI. A certain compreflion
of the brain can preduce a ftate of
the {yftem refembling fleep; but
that ftate 1s, in fome reflpe&ts, diffc-
rent irom that of ordinary {leep:
And 1t does not, by any means, ap-
pear, that natural and ordinary flecp

depends upon any compreflion of
the brain.

CXXVIL
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CXXVIL As it is therefore pro-
Zbable that flecp and 'w::'a.tchmg1i do
ot depend upon a different quan-~:
tity of the matter of the nervous
fluid for the time preient 1n the {y-
Eﬂem (CXXV.), or upon any ca.ufes
Iimcrrupting its motion, while the
condition of the matter remains the
fame (CXXVL); we are difpoled
to believe, that thofe ftates of fleep

and watching depend upon the na-

! tare of the nervous fuid itlelf ca-

i pable of becoming more or lefs

i moveable; that it is chiefly in the
brain fufceptible of thefe different
conditions ; and that, efpecially by

L~ T Y

its condition there, 1t has its more
general effets on the whole fyftem.

I3 CXXVIIL
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CXXVIIL This may perhaps b
conanrmed by confidering the remot
caufes of {leep and watching : Ap
it appears, that ccld, the abfence of t
impreflions, attention to a finglc fen.

{aticn, or to {enfations that have no

W -

confequence in thought or a&ion
the fintfhed gratification of all vche-

meni defires, fedative {enfations
and 1mpreflions, evacuations, relas-
ation, and any violent, frequent,
or long continued exercife of the a
nimal povwer, are all of them, feve-
rally or together, caufes inducing

ileep.

CXXIX. On the other hand, 1
appears, that a certain degree d

heat,” all fenfations of imprefTion
impreflions analogous to thofe which
produc
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produce fenfation, all {enfations

which lead to thought and altion,
and the increafed impetus of the

blood in the veflels of the brain,
are all of them caufes favouring

or inducing- a {tate of watching.

CXXX. As moft of the caufes
(CXXVIIL) are evidently {uch as

diminifh motion in the brain, and
thoie of (CKKIK.) are fuch as 1r-
creafe ity it 1s from thence proba-
ble, thatthe nervous fluid in the
brain is truly capable of different
ftates or degrees of mobility, which
we {hall call its ftates of EXCITE-
MENT and COLLAPSE; but,
without intending, by thele terms,
to exprefs or determine any thing
with regard to the nature of the

Nervous
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nervous fluid, or wherein its diffe-
rent ftates coniiit.-

CX XX This fubjet may be fur-

vher illuftrated, by obierving, that

:he excitement or the brain appears
to be in very diiferent degrees on
different occafions. It feems to be
crezteft in certain maniacs endued
with uncommon firength, refifling
:he force of moft impreflions, and
with the utmoll difficulty admitting

{icep,

CXEXIL A lefler degree of ex-
citement Occurs in thc ordinary f{tate

of watching in men in health, when

‘the excitement is total with relpect

to the functions of the Dbrain, but:
caaily admifting of ileep. This
excitement may be confidered as of

t®o

——




PHYSIOLOGY. 105

rwo kinds, either as it refpects the
vigour, or as it refpects the mobili-
ty of the fyltem ; and thefe dific-
rent {tates of the brain are expreiled
in the body by firength or debility,
alacrity or fluggithnels; and, in the
mind, by courage or timiditys galc=

ty or {adnefs.

CXXXII. A degree of collaple
takes place in the cafe of natural llecp,

when the collapfe prevails fo 1ar
as to fufpend very intirely the
exercife of the animal funtions;

and, though the exercifc of the vital
and natural continue, they are

confiderably weakened. ‘Lhe par-
tial collapfe that may take place in

the brain difcovers itfelf by the de-
lirlum which appears in a {late that

| often cccurs as intermediate between

T EAES EEEy T W P T e e e —- - - -

fJeep
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{ieepand wate ching; andevenin {leep,
the collapfe with refpe®t to the ani-
mal functioas takes place more or
lefs entirely ; whence the fleep is
with or without.dreaming, and the

dreaming is more or lefs a@ive.

CXXXIV. A fti'] greater degree

collaple takes place in the cafe

.‘T
Oi

of fyncope, in whichit is fo great as |

to fufpend the exercife of the vital

fundions concerned in the circulati-
on cf the blond, notwithftanding
the force of habit in thefe, and their
being espofed to “confiant fHmuli
Here the collaple may be very
contiderable ; but there flill remains

fom-= degree of excitement while the
brain can be acted upon by ﬁ}lllllll,

which adt only on vital powers, and

while
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while its ufual excitement 1s.1til re-
coverable by {uch i’cimpli.

CXXXV. Ifthe collaple 1s {till
more compleat and irrecoverabie,

it is the ftate of DEATH.

CXXXVI. From what 1s now
{aid of the excitement and collaple
of the brain, 1t {Will appear, that we |
fuppofe LIFE, fo far as it is cor-
poreal, to confift in the excitement
of the nervous {yfiem, and efpecially
of the brain, which unites the dit-
ferent parts, and forms them into a
whole. TBut, as certain other func-
tions of the body are neceflary to

- the fupport of excitcment, we thence

- learn that the caufes of death may be

m_m-ﬂ'—— A — e — T = = = -- - - - — -

of two kinds ; one.that aéts direlt-

ly on the nervous {yftem defiroying
its
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its excitement ; and another that in.
dire&ly produces the fame effe,
by deftroying the organs and func-
tions neceflary toits fupport. Of the
frit kind are chiefly the caules of
{leep operating in a higher degree,
as cold, fedative paflions, poifon,
and all caufzs of very violent excites

anent,

LCXXXVIL This fubjet may re-
ceive ftill further illuftration from
confidering the {tate of the other
parts of the nervous {yftem with re-
{pe to excitement and collapfe. In
the nerves firicly fo called (XXIX.
2. ) we do not know that the ncr-
vous fluid {uffers any change, but
what is exaltly correfpondent to 1ts
ftate in the brain and extremities;
and therefore the only difference of

~ the
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the ftate of the nerves to be taken
notice of is their being more or lefs

free (XXX

CXXXVIIL In the fentient cx-
tremities of the nerves (XXIX, 3.),
a difference of the ftate of the ner-
iEw;-"t:ms fluid aries from the feveral
E caufes mentioned (LVI. 2. 3. 4. and
' ¢.), which give a different degree
of {enfibility; and 1t is probable,
that thefe different ftates of the {en-
tient extremities are analogous to
the difterent degrees of excitement

in the brain.

CXXXIX. The moving extremi-
ties, or mufcular fibres (XXIX. 4.)
may allo be m a diiterent condition
with refped to excitement. It is
1 probable, that their conflitution is

K fuch
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{fuch as to aamit of a higher degre
of excitement than any other por
tion of the nervous fyfiem; and thy
upon this their contractility depends
But, whatever 1sin this, we per
ceive very clearly, that the con
dition of mulcular fibres may b
varied by caules affeting their toni
power (ClL), or their vigour ai
mobility (LXXXIX.),and by the ¢f

fe& of cuftom (CXIV.); and it &
provabl , that the Hates produced by
th={e canics are analogous to the dik
ferent degrees of excitement 1 th
brain \CI\.\) and 1n the fenticn
SNUSHITTS ((‘1}__\}1‘13’{1[_) s and this
the feveral parts of the nervous -
item (XXX}, as they confift of the
{ame kind of matter (XCIV.), ar

al{o fubject to fimilar conditions.

CXL
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CXL. The beginning of motion
in the nervous {yltem 18 moft com-

monly accompanied with {enlation,

and the force of this n producing
its feveral effets is more or lels, 1.
According to the force (XLIL), qua-
lity (LXXVIL), and novelty (LIV.)
of impreffion. 2. According to the
éfenﬁbility of the {entient extremity
Eand brain (LVL). 3. According to
:fthe ftate of attention (XLVIL).
{Thefe {feveral caudes often concur,
%ﬁ*equently balance one another, and
are always to be confidercd toge-

:
|
g ther.

; CXLI The effect of {enfation 1s

i commonly that of exciting the acti~
i on of the brain; and this 1s general-

i ly according to the degree of voli-
% K2 tion
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tion produced under the differen
circumftances mentioned in (CXIX)

CXLIIL The a&ion of the brajj
excited by volition or other caufes,
15 determined to particular patts of

the body, moft conftantly by the
connections eftablithed in the {yften

(CXX.), butalfo occafionally, bj
acquired habits, or the gteaLeL 1m0-

bility of certain parts.

CXLIIL With regard to the con-
nections eftablithed in the fyfen
(CXX. CXXL), it is to be obferved,
as of great confequence 1n patholo- |

gy, that certain parts of the body
which have a common fun&ion and |
conititution, have thereby a peculi-
ar relation to the brain, {o as to be
more liable to be afeCied by the

different
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| Gifferent ftates of it, and n their
 turn by the difference of their con-
s ition to affect the brain. Such are,
 efpecially the organs of volunta-
| ry motion; the alimentary canal,
and efpecially the ftomach ; the cir-
culatory {yftem, and particularly the
extremities of the veflels on the fur-
face of the body; the uterine and
genital {yftem 1n females ; and fome

others to be mentloned In the pa-
ithology

E CXLIV. The communications of

'motion between the feveral parts of
the nervous fyftem which have been

mentioned as inftances of a particu-

lar f'mpathy between thefe parts,
are very {eldom to be explained by
any contiguity or contact, either in

3 the
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the origin or courfe of the nerves

of the communicating parts ; and
more commonly they may be ex-.

plained;, by fuppofing the ation

of the impreffion to be general with
refpect to the brain; and that the
aifeCtion of particular parts depends

upon the caufes of determination
(CXLIL CXLIIL)

When the action of feveral parts,
together or{ucceffively, areneceffary
to produce one effe®, thefe concur,
though the fiimulus exciting the ac-
tion of the brain is applied to onc

fingle part only; and commonly 1o
other caufe of communication can

be afligned, but the feveral motions
being neceffary to the execution of

the volition, propenfity, &c. arifing
irom the {timulus.

.

el T

CXLV.
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CXLV. Thefe are the chief falts

and laws relative to the nervous {y—
ftem. The whole might perhaps-
be luftrated, and more exadtly af-
certained by a more particular inqui-

ry into the nature of the nervous
fluid ; but we are not fo confident
in our opinion on this fubje&, or of
the application it will admit of, as
to deliver 1t here.

PH Y-
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OrF THE CIRCULATION OF THE
BLoop.

CXLVI. The circulation of the
blcod, by (CXXIX.), feems neceflz-
ry to the excitement of the brain:
and for this, as well as other reafons,
it 18, next aiter the fun&ion of the
brain itlelf, the moft important of

the amimal ceconomy.
On this {ubje&t, we fhall conﬁdcl,

i. The courle of the blood. 2. The

powers by which the blood 1is
moved.
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moved. 3. The laws and general
arcumftances of the circulation.
4. Relpiration as neceflary to it.

On all thefe {ubej&ts, we fuppole

the anatomy of the parts to be
known.

S E C T, I,

o

CHAP L

Or THE COURSE oF THE BLooOD.

CXLVIL Wounds and haemot-
rhagies thew, that, in living boaies,
theé blood 1s in conftant motion, and
tlowing into any one part from ma-
ny others.

ALVIIL
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CXLVIL 11'1 man, and othes
analogous anumals whickh have once
breathed for fome time, the courfe
of the blood is very conflantly in
the following manner,

From the leit ventricle of the
heart, the blood pafles into the
trunk of the aorta, and fuccefﬁvel}r
into the fcliowing veflels and ca-
vities, viz. ‘The Dranches of the
aorta, the branches of the vena cave,
the trunk of the {ame, the right au-
ricle of the heart, the rirht ventrick
of r the fame, the pulmonary artery,
the pulmonary veins, the left auricle
of the heart; from which laft it paf
{es into the left ventricle of the heat

to return again 1ito the {fame courfe
as before.

From all this, it appears that, i
the arteries, the wufual courfe of

the



PHYSIOLOGY. 11

the blood 15 from the heart, towards
the extreme ‘branches of thefe; and
that in the veins, the courfe is in the
contrary diretion, from the extieme

branches towards the heart,

CXLIX. The courfe of the Llogd
through the cavities of the heart, ag
abovedeleribed,1s not in a continued

fiream, but dlternately interrupted
and tree during the contraélion and

dilatation of thefe cavities, which
diternately happen.  Thus, while
the left ventricle of the heart isin a
ltate of contra&ion, the bloond nafies
out of it into the aorta ; bur at the

fame time no blood pa{ﬁ;s into it
trom the left auricle, which is then

dilated and filled 13+ y the blood ﬂow
Ing 1nto it from the pulmonary vein,
It ‘_is only when the ventricle 18

empticd
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emptied by contraction, and con-
fequenﬂy“ relaxed, that the blood
patles into it from the auricle, urged
by the contr ~Qions of the aurick

and adjoining finus vensfus, whid
fucceed immediately to that of the
ventricle. During this contraction
of the auricle and filling of the ven-

tricle, no bicod pafles from the ven-
¢ricle into the aorta, nor till a con-
wration of the ventricle {ucceed
in confequence of 1ts being i
1ed. The fame circumftances tak
place with regard to the right ver
rricle and auricle of the heart, and
precifely at tae fame fimes ; for |

appears, that the two ventricles d
t}‘ﬂ heart are contracied and relaxd

st the fame time ; and, in like mar

ner, the two auricles.
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CL. ‘'That the courfe .of the
blood, as defcribed (CXLVILL and
CXLIX.), is its ufual and conftant
courfe, anpears from the infpection
of the heart inliving animals; from
the {ituation of the valves of the
heart; from the fituation of the
valvesat the orifices of the aorta and
puhnonar‘y artery s from the fituati-
on of the valves of the veins; from
the effects of ligatures made upon
the arteries and veins; from the ef-
{oéts of haemorrhagies of the veins;
trom oblervations with the micro-
{cope 5 and, lafily, from experiments
of infufion and transfufion in Li-
ving, and of imjeftion in dead ani-

als,

L - CLL
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CLIL This courfe of the blood is,

Tiowever, in fome parts, and upon
| _ fome occafions, a little changed. 1.
in the penis, and fome other parts,
the blood does not pafs from the CX~
treme arteries immediately 1nto
continuous veins, but is poured out
into an intermediate cellular texture,
from which it is afterwards received
by the extreme veins. 2. In the
{mall branches of the aorta, the
blood does not move conflantly ina
direGion from the heart towards the
extremities ; but, in certain portl-
ons of them, 1s {ometimes retro-
crade to that courle. In thus, 1t 18
favoured by the anallomofes {re-
quent betwveen the f{mall veflels,
which, at'the fame time, prevent

this deviation from.being conlidera-
ble
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ble or durable, while the altion of
the heart continues.

CLIL In the courfe of the venous

blood, there is alfo fome variety. 1.
In the {mall veins, the blood is lia~
ble to have a motion retrograde to

its ufual direction (CXLVIIL), asin
the arteries (CLIL 2.) 2. The blood
returning to the heart from moit
parts of the body, pafles fucceflive-
ly from {maller into larger veins, by
aleries of pretty regularly increafing
vellels, till they form the vena cava

entering the heart.  But this is va-
ried in the abdomen, where the

veins carrying the blood returning
from every vifcus included in that
cavity, except the kidneys and ge-
nitals, unite in forming the wena

L 2 portaium,
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poriaruii, whereby thf.i"j" undergo a
peculiar difiribution. 3. The veins
returning the blo-::xd irom the ex-
treme ar terics in the brain do not
Carry it to the heart Dyaferies of re-
gularly increafing veflels, but by the
interpofition of finuies, into which
the {mall veins ifluing from the cor-
tical part of the brain 1mmediately
pour their blood. 4. As the courfe:
of the blood through the veflels of
the lungs 1s not at all times equally
tree, and particularly, 1s confide-
rably 1nterrupted at the end of ex-
piration; {o atthe fame time it is
alfo 1nterrupted at entering the

right ventricle of the heart; and
this often occafions fome regurgita-
tion, or retrograde motion, in both
the alcending and defcending cava.

CLIL
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CLILL The whole of the fluids

carried 1n the aorta to its extreme
branches, are not returned again by
the continuous veins to the heart,
a3, by lecretory veflels, a part of
them 1s conftantly carried out of the
courfe above delcribed. Some of thefe
fecreted fluids. are thrown intirely
outof thebody, and others are pour-
cd 1nto certain cavities, for various
purpoles of the ceconomy. Of thefe
lait, there is a peculiar fluid which,
from the extremities of the arteries,
is poured out in a liquid form, of
exhaled in that of vapour, into, per-
haps, every cavity and vacuity of
the body. This, after having fey-
ved the purpofe of the effufion, feerns
mtended to be regularly returned
again into the courfe of the circula-
tion 5 and accordingly, in all the fe-

L3 " veral
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veral cavities into which it had been
effufed, there are abforbents which
acain take 1t 1. Thefe do not car-
ry the fluid immediately 1nto the
veins, but uniting form the veilels

called LYMPHATICS, which, in
their courfe, pafs through the con-

slobate glands, and at length termi-

nate either in the receptacle of the

chyle, in the thoracic dué, or 1n
the left fubclavian vein; and,

this way, return the abforbed fluid
into the courfe of the ordinary cir-
culation..

CLIV. There are abforbent vela
fels, not only in all the feveral ca-
vities, but alfo on the external fur-
£ace of the body, by which many

| extraneous
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extraneous matters may be 1ntrodu~-
ced 1to 1t..

CLV. Moft of the fluids feercted.:
from. the carculating mafs, and.
poured into cavities, may be ab-
forbed from thefe, and returned.
agamn by the lymphatics, as in.
(CLIIL.), to the courfe of the circu~

lation. But the {ame {ecreted fluids
{feem often to be returned alfo into -

the courfe of the circulation by a re-
curgitation, or- retrograde motion,,

in the excretory and {ecretory vef-
fels..

D ECT.
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CLVT. The chiet power by which
the blood.1s moved, and the circu-
iation carried on, 15 the action of the
heart, or its repeated contractions

occurring, as mentioned (CXLIX.)
Yor this purpofe, the heartisa muf-

cular part; the alion of which may
depend upon an inhcrent power {li-
mulated by the dilatation of its ca-

V1ties;
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vitics; but thus inherent power re-
quires the conftant {upport of the
nervous and anunal powers; and is

often actuated by thefc, -

CLVIL The contra&ion and re-

laxation of the heart; or, as thefe
are called, its fyftole and diaftole,
are neceflarily alternate by the gene-
rallaw (CVIIL) affe@ing all mufcles;
and by the fimulus from the influx
of venous blood being alternately
applied and removed.

CLVIIL If we may be allowed to-
climate the vigour of mufcles by
the number of their fibres, we muft
tuppofe the force of the heart to be:
very confiderable; but it is very
difficult to obtain any exact eftimate

ol
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of its abfolute force. It 1s perhaps
the relative {orce only that we are
5:011(:&1‘11:‘& t0 Know. |
CLIX. Do thearteries; by their
contraltion, contribute to promote
the motion of the blood. begun. by
the heart? They cannot do it by the.
elafticity of the fimple folid in their
firufture, and can do it only by
their being endued with a mufcular
power, whereby they may,.in their

contraltion, communicate to the
moving blood more force than was

loft of the force of the heart in di-

lating them. That they are mn-
cued-with a mufcular contractility
(EXXXIL), is probable from the ap-
pearance of the mufcular fibres in
their &ru:.!'ture; from their irritabil-
ty appearing in the experiments of
Verfthuzr ; from their becoming flac-

cid
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cid on tying the nerves belonging
to them; irom the motion of the
blood being {upported, when the
force of the heart is confiderably
weakened; from the motion of
the blood becoming languid, when
the action of the arteries is deftroy-
ed 5 from the velocity of the blood

n the extreme arteries being greater
than was to be expe@ed from the

velocity of the blood ifluing out of
the heart, expoled to {o many
caufes of retardation as co nftantly oc-
cur; and, laftly, from the velocity
and impetusof the blood in different
parts of the body, and at different
times, being unequal, while the ac-
ton of the heart continues the

lame, _
It 15 probable, that the mufcular
fibres of the arteries become more jr—
ritable
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traltion 1n the extreme arteries ; nor
does there {feem to be any occalion

for fuch a power in any part of the
arterial {yftem.

CLXUL The power of deriva-
tion (Vis derrvationss Ill,  Hallers )
in the fanguiferous {yftem, feems

to be no other than that which arifes

from the fulnefs of contra&ile vel-
{els. |

CLXIV.  The motion of the
blood in the arterics of any parti-

cular part, is promoted by the ac-
tion of adjoining mufcles.

CLXV. Theblood in the weng
cava, and 1ts branches, is moved by
the action of the heart and of the
arteries.  'Thefe powers are affifted

M | by
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by the ation of mulcles, which, in
their contraftion, prefs the veins
lying between their feveral fibres:
and alio, by the iwelling of their
wholeinars, prefsthe adjoining veins.
'Thele veins are commonly provided
with valves, which determine the
eifect of ail preiiure upon them, to
be the motion of the blood towards
the heart.

The grzat trunks, both of the
wveita cave and pulmonary vein, are
prm"’:;iﬁd with mutculer fibres, and

naniichily endved with. mulcular
contradiiiity.

- CLXWT. In the ablorbent veflels,
the fiuiis 2ie probably taken 1in by

f‘.“ x

- 5y o L) r e o2 B ¥ J‘
o Cd; .?lllu.l ’ J.tll i 11011,
i

CLXVII
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CLXVIL In the lymphatic veffels,
provided with numerous valves,
which neceflarily determine the mo-
tion of the contained fluid to be to-
wards the heart, the fluid - is moved
by the prefiure of the neighbouring
mulcles and arteries. But further,
as the lymphatics are remarkably
irritable, 1t 1s probable that the fluid
in them 15 moved by a periftaltic
motion begun by the ation of their
abforbent extremities.: 1

" CLXVIIL The motion of the

blood through the veflels of thelungs,
depends uponrefpiration, to be con-

fidered hereafter.

M2 SECT.
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OrF THE Laws o THE CIRCUL4-
TION.

CLXIX. The velocity of the blood
pafiing out of the left ventricle of
th~ heart into the aorta, may be e-
ftimated from knowing the quanti-
ty of blood pafiing out at each {y-
ftole, the area cf the orifice of the
aorta, and the time occupied by the
fyftole; but none of thefe circum-
ftances are exallly aicertained.

CLXX.
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CLXX. As the blood moves on-
wardsthrough thearteries, the velo-
city - (CLXIX.) {uffersa confiderable
retardation, from- {everal caufes. 1.
From the capacity of the arterics
- being enlarged as they are more di-
ftant from the heart. 2. From the
I frequent flexures of the arteries. 3.
From the angles which the branches.
- miake with the trunks from which

they arife. 4. From ‘anaftomofes.
5. I'rom the vifcidity of the blood.

0. From the friGtion of adhefion. 7.

i
| From the weight and rigidity of the
l parts {furrounding the arteries.

{ CLXXI The velocity (CLXIX.),
 andthecaufes of retardation (CLXX.)
j being given,. the velocity of the
blood in the arterics will be as the

M.3. fiequency
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frequency of the f{yftole of the
heart.

CLXXII. The frequency of the

{yflole of the heart will be more or
fefs,, 1. As the blood in the veins
1s more or lefs quickly returned to

either ventricle of the heart. 2. Ag

the ventricles of the heart are more
or: Iefs intirely evacuated at each {y-
fiole.. 3. As the mulcular fibres of
+he heart are more or lels moveable,

4. As the action of the nervous and
animal powers are more or lefs in-

creafed with refpect to the heart.

CLXXIII. As the arteries of a

healthy body are always full, the
blood thrown out of the ventricles

into the arteries during the {yftole of
the heart, can only find a place there

by
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by puthing on the blood with the
velocity (CLXIX.);-or by dilating-

the arteries; but as the reliftances
(CLXX.) prevent the blood from.
llowing with the velocity, (CLXIX.),.
the blood thrown out of the heart
muft, i {fome meafure, dilate the:

arteries, and thereby form what is-
called the PULSE.

CLXXIV. It-appears, that, in the
arteries, to a certain length, the
blood moves fafter during the fyftole
thanduring the diaftole of theheart;
but, as the refiftances and caufes of
retardation become greater in every
portionof the arteries, as it is more
ditant from the heart, fo the acce-
leration of theblood during thefyftole
of the heart muft be greater in any
portion of the arteries nearer the

heart
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heart than 1n - the next adjoining;
that 15 more diftant; and, {o far a
this takes place, a dilatation of the
arteries wiil h appen, cven {rom a
fmall quantity of blood thrown -out
of the ventricles

CLXXV. As the refiftances tg
the blood’s motion in the blood-
vellels- increafe with the diftance
irom the heart, there may be a part
of tue {anguiferous fyflem-in whick’
the motion of the bleod will not be-
accelerated during the fvflole of the
heart, and in which, therefore, no
vuife can be difcerned.” This hap~
pens 1t the extreme branches of the
rorta; and no pulfe is ever obferved-
i the extreme branches of the veng

LUUES

CLXXVL
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CLXXVL The velocity and impe-
tus of the blood in the whole fyftem
of blood-veficls- will always beasg the
altion of the heart and arteries ta-
ken together,

CLXXVIL The velocity and im-
petus of the blood in any particular
part of the fyftem will be, 1. As
the part 1s more or lefs diftant from
the heart. 2. As the circumiftances
(CLXX.) take place more or-lefs in -
the part. 3. As the gravity of the
blood coneurs with, or oppoles its
motion in the part. 4. As caufes
“increafing or diminithing the aGion
of the arteries of the partare appli--
ed. or removed.

CLXXVIIL
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CLXXVIIL The guantity of blood
diftributed to any particular part of
the {anguiferous. {yftem, will be
greater or leis according to the ve-
locity and impetus of the blood in
the part, by (CLXXVIL); and ac-
cording to the refiftances in other
'p_arts being increafed or diminithed

by conftri&ion, compreflion, liga-

ture;. pofition, relaxation, or aper-
ture.

CLXXIX. The flexibility and
;:ontra@cility of the blood-veflels ren-
der the effeéts of all increafe or di-
minution of refiftance in any parti-
‘cular part moft confiderable in the
neareft, and very little {o 1 the
more remote veflels of the fyftem.
By this we are to judge of the ce-

lebrated
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|

lebrated do&rines of derivation angd
revuliion,

CLXXX. The quantity of blood
diftributed to the different parts of
the {yftem, is in different propor-

tion at different periods of Iife.

I. The capacity and force of the
heart, in propertion to the fyflem
of vellels, is greater at the begin-

ning of life than at any after period,

Tl the body arrives at it full

growth, the capacity of the velflels

increafes in greate; proportion than

that of the heart; but, from that

period, the capacity of the veff]

cis 18
conftantly diminifhing, while that
of the heart fuffers little ch ange,

2. A greater quantity of blood ig

contained in the arteries, in propor-

tiontothat whichis contamea in the

velns,
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veins, at the beginning of lite, than
atany after period. From the time
that the body has arrived at its full
arcwth, the quantity of bleod .con-
rained in the veins, in proportion to
that which is contained 1n the arte-
ries, is conflantly increafing.

2. The veilels of the head -
ceive a greater quantity of blood in
croportion to the relt of the {yltem,
at the beginning ofiife, than at any
aiter period.

4. Any general increale of the
a&ion of the heart and arteries,
determines the blood more copi-
ouflv to the extreme arteries on the
furface of the body, than to thot
of the 1nternal parts.

¢, The egmlibrium of the fan-
guiferous {yftem, with regard to'the
diftribution of the blood, may

" he
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be changed by  various caufeg
(CLXXVIL. CLXXVIIL); and thefe.

caules continuing to operate for

lometime, induceahabit which ren-
ders the changed diftribution necef-
lary to the health of the {yftem.

0. The lymphatic {yflem is ful-
ler 1n young perfons than in old.

S EC T IL

CHAP. IV.

OF RESPIRATION.

CLXXXL  Refpiration confifts
of the motion of inipiration, or the
Wmiflion of air into the lungs, and
f expiration, or the expullion of

N

anr
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air from the fame, alternately hap-

pening.

CLXXXIL Refpiration takes place

in man, and other analogcus ani-

mals, {foon after the infant 1s taken
from the uterus of the mother, and
is expoled to the air. After it has

taken place for a little time, 1t 15 €ver
after neceflary to the - continuance
of life, as it is abfolutely neceflary

t0 the continuance of the circulation
of the blood.

CLXXXIII. The lungs are a
hollow frungy mafs,capable of con-
fining air, and readily dilatable by
it. By the wind-pipe, they are.open
to the atmofphere; and they are {0

. {ituated in the thorax, that the ar

muft enter into them, if the cavities

of



PHYSIOLOGY. 147

of the thorax, i which they are
placed, are enlarged. For, as therc
1s no air i thele cavities, and the ex-
ternal air cannot enter into them, the
enlargement of the thorax muft
form a vacuum around the lungs,
which the-external heavy and ela-
flic air will {upply by entering into
and dilating the lungs, while thefe
do not allow the air to pafs through
them into the cavities of the tho-

Tl XK.

CLXXZXIV. Infpiration there-

* fore depends upon the enlargement
of the capacity of the thorax; and
this is performed chiefly by the
contraction of the diaphragm, This,
n 1ts relaxed ftate, is fufpended by
the medialtinum, and its middle
tendinous part is raifed high in the

N2 . thorax
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thorax ; wherefore, as this middle
part, by the contraction of the muf-
cular, 1s moved downwards, the
thorax.is thereby confiderably en-
Yarged.

CLXXXV. The capacity of the
thorax is allo enlarged by the mo-
tion of the ribs upwards, whereby
the curvatures of oppolite ribs are
let at a greater diftance from each o-
ther; and, by the fame motion, the
fternum 1s moved outwards, and fet
at a greater diftance from the verte-
brae of the back. The motion of
the ribs upwards is caufed by the
contrattion of both layers of inter-
coftal mufcles. That the mufcles
called internal intercoftals concur
with the external in raifing the ribs,
appears from the fituation of thofe

mulcles,



PHYSIOLOGY. 149

mulcles, from the greater mobility
of the inferior ribs, from the 1nfpec-
tion of thofe mufcles in living ani=
mals; and from experiments imita-

tng their aCtion. In more violent
and laborious infpirations, the raj-
[ing of the ribs is affifted by many
mulcles attached to the ribs, and 3~

rifing from the clavicle, humerus,

icapula, and vertebrae of the neck.
or back.

CLXXXVL By the enlargement
ofthethorax,a dilatation of the lungs
is produced, in proportion to “the
bulk of air entering into them ; but
the dilatation may often be greater

by the air that enters into the lungs |
being heated and rarified; and the
greatelt diftenfion of - the lungs is

N 3 obtained
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obtained by a conftriction of the
glottis confining the air that has al-
ready entered into the lungs.

CLXXXVIIL. As infpiration, or
the admiflion of air into the lungs,
depends upon the enlargement of
the thorax, thedimnuiion of it mufl
expel the air, or produce expiration.
The capacity of the thorax is dimi-
nithed, while the mufcles dilating it
are {pontaneouily relaxed, by the e-
lafticity of the ligaments connecting
the ribs with the vertebrae, and
by the elafticity of the cartilages and
ligaments connecting the ribs with
the fternum; both which powers,

commionly affifted by the weight of
 the ribs themf{elves, bring the ribs
and flernum 1nto the pofition - they
| ' Were
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were n before infpiration. At the
fame time, the elafticity of the me-
diaftinum draws the diaphragm up-
wards 3 and the contration of the
abdominal mulcles both prefles the
diaphragm upwards, and pulls the
ribs downwards; and, inthe laft,
they are aflifted by the fterno-coftal
and infra~coftal mufcles, While thefe
powers concur 1 duninifhing the
capacity of the thorax, the ex-
pulfion of the air from the lungs is
aflifted by the elafticity of the lungs
themielves, and by the contracion

of the mufcular fibres of the bron-
chiae.

CLXXXVIHI. Thefe are the or-
dinary powers of expiration, which,
depending upon the reaftion of e-

laftic
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laflic parts, 1s performed {lowly, and
with Little forces but, when it is
neceffary to perform 1t with more
veiocity and ferce, {ome other and
very powertul muicles, as the qua-
dratus lumboriun, facrolumbalis, and:
lsnrifiimus dorfy, concur in pulling
down the ribs; and, at the fame
:ime, the abdominal mufcles, acty~
ated by the animal power, are con-
tralted with greater velocity and
force than in {pontancous expirati-

Cil,

CLXXXIX. The fituation of the
blood-vefiels of the lungs is fuch,
that, in the contracted {tate of this
vilcus, thefe veflels muft be much
tolded and{traitened; and it appears,
that, m the fcetus where they are

conftantly
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conftantly 1n a contracted ftate, their
capacity 18 not fufficient to tranf-
mit, in the time required, the whole
of the blood returning to the heart
by the vena cava; but, after refpi-
ration has been repeated for fome
time by the dilatation of the lungs
to a certain degree in infpiration,
their  blood-veffel: are unfolded,
lengthened, and enlarged, fo as to

be capableof tranfmitting the whole
blood of the cava.

CXC. In the infant who has
breathed for fome time, the whole

blood of the vena cava paffes into
the right ventricle of the heart, and
irom thence enters into. the veflels
of the lungs; but, in the contracted
ftate of the lungs, which occurs at
the end of expiration, the blood can-

not
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not be properiy tranimiited ; and, for
that purpofe, an infpiration becomes
abfolutely neceliary..
NCL it is, however, under a
certain dezree of inipiration only,
that the blood 1s freely tranimitted
through the veflels of the lungs; for,
if the infpiration 1s full, and con-
tinued, fo thatthe lungs are therc-
y much diftended, we hind that
this ftate 51l interrupts the free pal-
fage of th2 blood, end renders ex-
piraiioi necziary.

Expiration becomes alfo necel-
fary; becauie, perhaps, the air long
vetained in the lungs lofes a part of
its elatuicity, and becomesthereby un-

o keep the lungs diftended ; but,
MOre certamly, and more efpccial-

Iy, becauie, in an animal that has
* breathed



PHYSIOLOGY. 1535

breathed for fome time, there is a
noxious vapour conftantly arifing
from the lungs, which, if not dif-

folved by the air, and carried out
4

of the lungs, proves pernicious to
life,

CXCIL From what has ben faid,

It appears, that the alternate motions
of infpiration and expiration are

neceflary to the circulation of the
blood, and otherwife, alfo to the

health of the body ; and it appears
aifo, that the more {requert the al-
ternate motions of refpiration are,
the more quickly is the blood tranf-
mitted from the right to the left-ven-
tricle of the heart.

CXCIIL We can now perceiveal-

{o-the caufes e};citing thefe alternate
mofions;
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mitions; and we find no occafion
for fuppofing them to arife from a-
ny caufesalternately interrupting the
motions of the nervous fiuid, or of
the blood into the muicles concern-
ed in thele functions.

Infpiration, or the altion of the

mufcles producing it, 18 excited, 1n

sll cafes of general effort, to remove
‘pain and uncafinefs; and it 18, per-
haps, a propenfity of this kind that
gives the firft beginning to re-
{piration inthe new born infant, ex-
pofed to {everal new and unealy im-
prefiions.

For the continuance of refpiration,
infpiration 1s efpeciaily excibed by
the fenfe of uneafinefs that attends
any difficulty in the pafiage of the
blood through the vellels of the
lungs; butthis uneafinefs arifes, in

fome
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fome mealure, at the end of every
cxpiration, and 1s much increafed
by any continuance of this flate,

CXCIV. Expiration, in fome
meafure, neceflarily fucceeds infpira-
tion, by the {pontaneous relaxation
of the infpiratory mufcles (CVIIL),
whilethe elaﬂicit}r of the membranes,
igaments, and cartilages ftretch-
edd 1n infpiration, brings back the
ribs and diaphragm into their for-
ner fituations j and the fame effe&ts
are alfo produced by the a&ion of
the abdeminal mulcles, and of the
mufcular fibres of the bronchia;
both of which are firetched, and
thereby excited in infpiration.

Inthe cafe of ordinary infpirati-

oy, thele caufes are fuflicient to pro-

duce a {pontaneous expiration. But,

9, . as
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as it appears, that a violent and long
continued infpiration interrupts the
paffage of the blood through the
lungs, this creates an unealinels, and
a propenfity, which muft produce a
relaxation of theinfpiratory, and ex-~
cite a contradtion of the expiratory
mulcles.

It is further to be fuppoled, that,
in animals which have breathed for
{ome time, cuftom has aflociated the
{everal motions concerned both in
infpiration and expiraticn; o that
an irritation applied to any part of
them neceflarily excites the whole;
and it may alio be {uppoled, that
habit determines thefe motions re-
gularly to {ucceed one another.

CXCV. In this manner (CXCIIL

CXCIV.) refpiration is continued
for
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for the general purpolfes of the ani-
mal ceconomy ; but the {everal mo-
tions of which 1t confifts are alfo
occaiionally excited, and varioufly
moditied by the will, intending par-
ticular effelts to be produced by
thefe motions. They are alfo ex-
cited, and varioufly modified by cer-
tain emotions and paflions, and give
particular expreflions of thefe. T}{ey
are often excited alfo by-imitations s
and they are particularly excited by
propeniities to remove pain and un-
eatinefs, which operate more fre-

quently on refpiration than upon a-
ny other funcion.

CXCVI. The confideration of the
eftects of refpiration on the animal
tinids, is delayed till the nature of
thele fluids thall have been more
senerally confidered, ,

O2 .  PHY-
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S E C T. IV

Or THE NATURAL FUNCTIONS.

CXCVIL The animal body, from
2 fmall beginning, grows to aconfi-
derable fize, and at the {ame time,
from the period of the birth, during
the wholé of after life, the body fuf-
fers, by various means, a daily and

coniiderable wafte.

CXCVII. The increafe of bulk,
therefore, muft be acquired, and the
daily wafte fupplied, by matters ta-

ken into the body, the moft part of
| . # which,
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which, from the prefumed purpole

of them, we name ALIMENTS.

CXCIX. A great part of thefe a-
liments, as taken into the body, are
of a ditferent nature from the mat-
ter of the body itfelf, or at leaft,are
in fuch a ftate as notto be fit for be-
ing immediately appliedto the pur-
pofes of it; they muft, therefore, be
changed, and fitted to the purpofes
of the ceconomy by powers with-

m the body itfelf.

CC. Theconverfion, or aflimilation
of the aliments to the nature of the
iolids and fluids of the animal body;
the farther changes of thefe fluids,
for various purpofes, by {ecretiop ;
and the application of fome paft of

O 3 - them
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them 1n nutrition, or in increafing

the growth of the body; make what
are called the NATURAL FUNC-

TIONS.

S E C T, 1V,

CHAP L°

. OrF DIGESTION.

CCIL. The term digeflion 1s com-
monly employed to {1ignify the func-
tion of the ftomach alone in chan-
ing the aliments; but, in this chap-

ter,
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ter, weare to confider all the changes
of thefe as theyoccur fuccellively in
the different ftages through which
the matters pafs.

CCIL Animals are determined to
take in aliment, oy the appetites of
hunger and thirft,

CCHL Hunger is an appetite de-
pending upon a fenfation referred
to the {tomach, and arifing from a
particular ftate of it.

This {tate {cems to be in fome ye-
Ipect the degree of emptinefs, but
more efpecially, the flate of contrac-
tion in the mufcular fibres which
emptinels gives occafion to. This
ltate of contradtion may allo be ex-
cited by certain ftimulants applied ;

but,



64 PHYSIOLOGY. -

but, more commonly, it depends up-
on, and 1s correipondent to the ftate
of inanition, and therefore of con-

traction, 1n the veilels of the {fkin |

emitting the matier of peripiration,

CCIV. Thirft is an appetiie for
Tiguids, which depends upon a fen-
{tion chiefly referred to the 1inter-
a3l fauces, andarifiing from the dry-
neis or heat of thefe parts ; from a-
crimony applied to them, or exift-
ing in the fluids poured out there;
from the putrefcency or vileidity ot
he contents of the iftomach; and

-om all increafed evacuations.

CCV. Thele appetites determine
men to take in a great variety of {o-
1id and liquid matters, direlted by

inftinétive
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inftin&tive likings and difguftsy in
{ome inftances correted by experi~

ence,

CCVL Of the matters chofen, it

appears that fome of them are {uited
to {upply the matter ot the fluids or
folids of the body, and, therefore,
properly named Aliment ; while o-
thers of them are {uited only to 1m=
provethe relith of aliment, or to oh-
viate fome deviations ready to hap~

pen 1n the bufinefs of digeftion; and
thefe we name CONDIMENTS.

CGVIL. The proper alimentary

matters are animal or vegetable on-
l.y.,

CCVIL.



66 PHYSIOLOGY

CCVill. The animal aliments

feem to be {0 nearly ¥ oi the fame na-

A |

fure with the matter of the boay
itfelf, that, tobe rendered &t for the
purpoies of the axc onomy, they feem
to require no cther change, but that

of being rendered fluid.

CLIX. But the vegetable aliment
13 very different from the matter of
the animal fluids or {olids, and muft
therefbre be ch;..nged into the na-
ture ot thele by the powers (CXCIX.);
and, as many animalsare nourifhed
by vegetabie aliment alone, and as,
perhaps, all animal matters may be
ultimately traced to a vegetable-ori-
gin, it will appear, that, to account
1or the produ@ion of animal mat-

ter

h

r)

J-
I-r

g efpecially, and in the firk

-
A

D] a.CCy
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place, neceflary to fhow how vege-

table matter. may be converted into
animal. |

CCX.If we confi derthe many diffe-
rentodors, taftes, and colours, which
are to be obferved in different ve-
getables, we fhould be ready tothinl
that vegetable matter is of very great
variety; but we know that the mat-
ter diftinguithed by its fenfible qua-
Lities makes but a fmall part of the
whole of any vegetable, and that,
belides the matter peculiar to each,
there is in moft, perhaps in all, ve-
gctables, alarge proportion of com-
mon matter, which we prefume to
be the matter adapted, and that very
univerfally, to the aliment of ani-
mals, |

CCRL .
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CCXLI. It is this common matter
af vegetables, therefore, that weareto

confider here ; and we think it may
be confidered as of three kinds on-
by, that is,cily, faccharine, and what
{eems to be a combination of thele
o,

LCXIL The oily matter-of vege-
tables, which makes part of the ali-
ment of animals, 18 without any
fonfible odor or tafie, and 18 not
only very nearly theiame 1n the ma-
ny different vegetables from which
we take it, but is alfo 1n allof thele
{o nearly a kin to the oil which
appears in animals, that 1t 1snot ne-
ceffary to fuppole any confiderable
change to be made upon the vege-

table
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table a1l on its bemng taken into the
bodies of animals.

CCXILIt isthe {faccharine matter,

and efpecially this when blended with
oity matter in different proportion,
that makes the greateft part of the
common matter of vegetables, and is
thechier partof the vegetablealiment
of animals. It is this, therefore, that
we have efpecially to confider here
and, asit lies in vegetables, it is dif- |
terent from the moft part of animal
matters in the following refpeds.

It 15 readily {ufceptible of a vi-
nous and acetous fermentation, and
Ipontancoully enters into the one or
the other of thele; and, without un-
dergoing more or lefs of thefe, it

P perhaps,
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perhaps, never enters into a  putre-
:aftive fermentation.

The {ame matter treated by diftil-
lation, without addition, gives oyt
alwvays, m the firft part of the diftil-
lation, an acid, and only afterwards
a voiatile alkali i {inall proporti-
on.

Thefamevegetable matter, treated
by calcinaticn, leaves athes, which
contain a fixed alkalil, and an  earth
that 1s or may be converted into a

quick-lime.

CCX1V. In all thele refpeéts, the

cominon matter of animals 1s confi-
derably different.

This enters {pontaneoully intoa
putrefadtive fermentation, and that

without pailing through the vinous

L

Of
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or acetous : At leaft, thefe are not to
be dilinctly perceived.

The fame animal matter, treated
by diftillation, gives out always, in
the firft part of the diftillation, a vo-
‘latile alkali in large proportion, and
only afterwards, by a great force of
fire, it gives out an acid.

Animal matters, treated by calci-
nation, leave athes, 1n which no al-
kali 1s to be found, and the carth 15
not calcarious, nor convertible into
2 quick-lime, by any means yet
knewn.

CCXV. Thefe differences are fuf-
Eciently marked; but it is proper to
oblerve here, that the vegetable
matter we treat of, by undergoing
*putrefactive fermentation, ischan~

P a2 ged



172 PHYSTOLOGY,

oed {o, as to acquire very exadly
moit of the charaliers of animal
maiter we  have jult new mention-

ed.

CCXVI. The aliment being thus .

confidered, we proceed to confider
the chanres it undergoes aiter beng
taken into the animal body; bu
firft,7of the courle 1t pafles through,
and of the motions it 1s {ubjelcd

to in its progrels.

CCXVII. 'The aliment 1s taken
into the mouth, and there the more
folid parts of it are commonly fub-
jefted to a triture, or what is called
manducatiori. At the ﬁ_lm.e tune a
quantity of faliva, and of the oth
fluids of the mouth, with {fome por-
tion of our drink, s intimately mis-

T

¢
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ed with 1t, whereby the whole is
reduced to a [oft pulpy mafs. In this
flate, by the altion of deglutition, it
pafies through. the fauces into the
oelophagus, by which it.is convey-
cd nto the fiomach,

CCXVIIL  Here the aliments is
detained for fome time, {fubjected to

a conftant agitation and fome’ pref-
ture, both by the contrations of the

different parts of the ftomach itfelf,

and by the alternate preflure of the
diaphragm and abdominal mufcles.

Atter fome time, however, firlt the

-more Hluid parts, and, at length, the
moft minute parts of the {olid matter

are  puthed through the pylorus
mto the duodenum.

CCXIX. Thematters received from
the ftomach into the duodenum pals

P 3 on
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on from thence {ucceffively through
the leveral parts of the intefting
canal ; and, in the whole of the
courfe, the matters are fhll {ubje@-

ed to the alternate preflure ofthe dia-
phragm: and abdominal mufcles,

and to the contra&ions of the intel-
tincs themfelves.

CCXX. Through the whole
courle of the mteftines, but efpecial-
Iy in thele named #0¢ firall, the more
fluid part of the contents, and par-
ticularly the peculiar fluid we name
chyle, is taken mto the veilels na-
med lacfeals. Thete,fromimpercep-
tible beginnings on the internal fur-
face of the inteftines, unite into lar-
ger vellels laid in the mefentery, and
~ convey the chyle, and what accom-

panies it, frftinto the conglobate

glands
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olands of the mefentery, and from
thence to the recepteculum chyli, as
it 1s called. From this the chyle paf= .
fes by the thoracic dut into the left
fubclavian vein. In one or other
part of this courfe of the chyle, the
vellels carryng itare joined by Iym-
phatics, returning the lymph from
atmoll every part of the body.

CCXXI.  The matters contained
i the mteftinal canal, not taken in-
o the la&cals, are moved onwards
i the courfe.of the inteftines, be-
coming by degrees of a thicker con-
liftence, efpecially in the colomn,
where their motion is ceniiderably
retarded ; but,-at length, they are
noved onwards to the extremity of
the reCtum, where their weight;
bulk, and acrimony excitc motions

wihich
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WHICH {NoTW them-cntire} y out of the

body.

CCXXI. This is the courie of
thealimentary matters, {o far as they
can bDE cammered 1S any ways In 2
eparate itate. Of the motions of the

izveral organs concerned in this

H

Cur

.

e, we pats over thole of mandu-
dezlutition, or others depend-
n the aclion of mulcles, the
funétions of. which are readily un-

cerftood from a knowledge of therr
™ . -

ituation ; and weare hereto confider

oniy the motions of the alimentary

L

CCXXIHL. - The motions in the
cclophagus depend upon the ation
of its mufcular fibres, which are chief-

Iy thole foriniag a chain and circu-

larly
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larly {urrounding 1t Thus tube, by
the morfel of food pufhedinto it by
the a&tion ot deglutition, 1s necef-
fanily dilated, and its circular fibresare
thereby excited to a contraction, But
as thele fibres are fucceflively dila-
ted, o are they alfo contra&ed and
pulh on their contents through the
leveral portions of the tube, alter-
nately and f{uccellively dilated and
contrated, giving the appearance of
a vermicular motion and what 1is
commonly called periftaltic. This
motion may be propagated either up-
wards or downwards, and the direc~
tion of it is in the one or the other

way, as the motion happens to begin
at the upper or lower extremity.

CCXXIV. The motion of the

ftomach s notfo fimple, Its mufculat
fihres
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fibres are in like manner irritable by
dilatation, and itscircular fibres muft
thereiore be in fome meafure {ub-
Jected to a fucceffive dilatation and
contraciion. But, though the di-
rection of fuch motions is from the
I2it to the right, this does not im-
mediately puth the contents of the
tomacn into the inteines. It feems
to be the purpufe of the ceconomy,
to detain the aliment for fome time
10 the itomach ; and therefore, any
coni 1derable dilutation of the circy-
lar &ibres, elpecially that which oc-
curs in a full ftomach, feems to
have the effe& of exciting the lon-
gitudinal fibres to 3 contraction,
'v:fmf“l draws the two oriSces of the
tomach nearer to cne another. By
this the pylorus is raifed u [) and ren-
drred less ealily paflable, a d pro
l ab ls
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bably, at the fame time, the peculi-

ar band of circular fibres which fur-

round the pylorus, are more firmly
contracted, and render it lefs pervi-

ous. Vide (CXLIV.) From hence
it 1s, that the direction of the_peri-
ttaltic motion of the flomach ig
fometimes from the left to the right,
and fometlmes alio the contrary
way. Tt is, however, moft conftant-
ly in the firlt manner ; becaufe it is |

commonly begun from the cefopha-
gus, and becaufe, when itis inverted,

the refiftances on the left from the
blind fack of the flomach, from the
ligher fituation of the cardia, and
from the confiriGion of this by the

diaphragm in infpiration, are com-
monly more confiderable than the
reliftance at the pylorus, The con-
teits of the ftomach, therefore, are

at
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at length pufhed through the pylo-
rus; in the frft place, the more fua
1d conténts, as thele occupy the an-
trum pylort; while the more {olid,
having thew air loofened by fermen-
tation, are rendered {pecifically light-
er, and tfioat nearer the upper ori-
fice. But at length, as the ttomach
1s in any meaiure emptied, the py-
lorus 1s lefs ratfed, 1s more relaxed,
and allows matters to pals more ea-

ﬁlv' and, at the {ame time, the emp
3 p-

t}f ftomach contradted more, is ¢-
{pecially towards the right extremi-
ry contracted to fuch a degree, as o
embrace the {malleft {olid matters,
now fallen down into it, and to pub

them throuch the pylorus.
hisisanideaof the ordinary moti-
onsof the ftomach; buttheyare, up-
on fome occxlions, fubje& to other
nedi-
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modifications, as in eructation, rumi-
nation, and vomiting, which, how-
ever, as morbid, we relerve to be
confidered in the pathology.

CCXXV. The motions of thein-
teftines will be readily underftood,
from what has been faid of thofe
of the oefophagus. Any portion
of the inteftinal canal being dila-
ted, will in confequence be contraét-

ed, and will urge on its contents in
the fame dire@ion in which the mo-

tion was begun. But as the force
here 1s gentle, and as, in the long
courfe of the canal, there occur
many flexures, different pofitions,
and occafionalirritations ; it is obyi-
ous, that refiftances and ftronger

contractions may frequently occur

Q_ here,

1



182 PHYSIOLOGY

here, to change the diretion of the
motion ; accordingly we find it fre-
quently changed, and dire&ed from
below upwards, info far that the
contents of the inteftines frcquentl}r

pafs into the f{tomach. But the
motions of the inteftines are, how:-
ver, moit conitanily direGted from
above downwards, both becaufe
they are commonly begun from the
ftomach, and becaule, when inver-
{rons do occur, there is commonly
{hll fo much reliftance at the pylo-
rus, and more elpecially at the
valve of the colon, as to turn the di-
reCion again 1nto its proper courfe
Inthe colon, from its pofition, ftruc-
ture, and the confiftence of - its con-
tents, the progrefs- of théfe 1S MmO
flow and ditheult, and it 1s therefore
here aflifted by thelongitudinal fibres

pecu-
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pecehiarly  difpofed, fo as by their
contraction to contribute more to the
dilatation of every fucceeding por-
tion of the inteftine,

CCXXVI The chyle is taken in-

to the lalteals, and moved onwards in

 thefeinthe fame manner (CLXVIL)

s the lymph is in the feveral lym-
phatics in other parts of the body,
0 which the laGeals are in fryc-

tare and f{ituation exactly fimilar,

CCXXVIL The courfe of the a-
imentary matters, .and the motiopg
by which they are carried on, be-
i'ng now explained; we return to
wonlider the feveral changes which

the  aliment undergoes in  this
courfe,

Q2 COXXVIL
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CCXXVILL In the mouth, if the

aliment taken in be of a {ohd con-
fiftence, it is here, as we have {aid,
{ubjeCted to a triture; and 1f our
food is of a foft and motfl kind, we
are inflin@ively direSted to take in
along with it fome dry matter, as
bread, that the whole may be fub-
jeGted more certainly to a compleat
manducation. By this our aliment
is not only more minutely broken
down, but is 2lfo intimately mixed

with the liquids at the fame time
taken in, with the {aliva and other
luids of the mouth, and with a

quantity of air intangled by thei¢
vifcid fiuids. |

COXXIX. In this divided and
moitened ftate, the aliment is taken

down into the ftomach, where it 1s
farther
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farther diflolved, the vegetable mat- -
ter of it begins to be changed to the
nature of animal, and the oily parts
of the whole begin to be united
with the watery. But thefe changes
by folution, aflimilation,and mixture

require to be feparately confidered.

CCXXX. The folution here, as
in other cafes, may be aflifted by

the mechanical divifion of the folid
matter, by the agitation of the dif-
Olving mafs, and by the appli-
cation of heat, and, with thefe affi-
ftances, the folution muft be per-
formed by the application of a pro-
per menftruum, |

CCXXXI. The divifion of the
lolid 1s {ometimes aflifted by a pre~

vious cookery, and commonly by

Q3 the
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- m - .II-

ed ; -but the human ftomach does
not {feem by any mechanical powers
to contribute to this, It gives only
a2 moderate agitation, which, in a-
ny cafe, contributes ]1ttle to mecha-
nicaf divifion.

CCXXXIIL The degree of hea
applied here, being that of the com-
mon temperature of the human bo-
dy, may aflift the folution ; but it is
of no confiderable power, and no
afliftance is got from any clofenefs
of the veflel which occurs here
Upen the whole, the afhiftances ap-
plied here are not confiderable, and
the {peedy {olution that takes place
muft be chiefly owing to the power
of the menftruum.

CCXXXIIL



¥

PHYSIOLOGY. 187
CCXXXIII. The menfiruum that

appears” here, is a compound of the.
liquid matters taken in, of the fali-
vay and of the gaftric liquors;. but
n all, or any of thefe, we do not.
readily perceive any confiderable.
olvent power ; nor, by any artifice,.
in employing thefe out of the body,

can we imitate the folutions per-
formed in the ftomach.

CCXXXIV. However, from what

happens in the ftomachs of certain
anumals, there is ground £ pre-
lume, that indeed in. cvery one
there 18 a peculiar folvent. Buyt
whether this be a menftruum divie -

dng the folid into integrant parts,
nd thereby reducing it to a fuid
ltate, or if the folvent here be a pe-

culiar fermentative power, refolving

matters
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matters more or lefs mto conftitu~
ent parts, 1s rot clearly percerved..

-

CCXXXYV. The latter is the moft
probable, as the circumfitances of
fermenta'tiron very conﬁantly 'ap—-
pear, and as the deviations which
at any time appear in the courle of
diceftion appear always to be an

excels of fermentation, erther acel-
cent or. putrefaltive..

CCXXXVI. The' bufirrefs féems to-
us to proceed inthis manner. The
fluids of the flomach have the
power of fuddenly and powertully
loofening the fixed air of the ali-
mentary matters, which is the firft
ftep towards putrefaltion, and that
which moft effeQually breaks down
the texture, and ‘perhaps the mix-

ture
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ure of bodies. But we now know,
that putrefcent bodies are very
posverful in exciting an acelcent
formentation 1n -vegetable {ubftan-
ces, which the human flomach is
hardly ever without; and- thatthisa-
cefcenc y thereforc, in the next Pluce,
very conftantly fucceeds, and an a-
cid is produced in theftomach. This
acidity makes the effeis of the pu-
trefadtion difappear ; and the acidity

in its turn difappears allo, probably
]11:1' 1i"0 I‘\F‘Iﬂﬂ" "l}'\‘rnf'}‘f":l bv -'.'}I‘ uh IfEd

j UJ.J.;D e Bl e r Ma b we wmw

with the putrefcent and oily matters
here prefent;.and 1t 15 1n this man-~ .
ner that we {uppofe that the animal
fluid 1s produced, and daily renew-
cd- by the combination. of a frefh
portion of acid with putrefcent flu-
ils previoudly exitting in the bedy.
The daily prodution.of acid 1n the

human
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“human § nach, and s readily dif-
appearnng asan, wthout fhewing

. FLY SR 4
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CCXXXVIL This isthe aflimila~
tion of vegetables that I f{uppefe to
take place, and is begun in the flo-
mach, but 1s not compleated there ;
for wre oblerve that the long re-
tenticn of the alimentary matters in
the fiomach, whether from the in-
iﬁ“ubiﬁt}r of the ratter, or from an
obftruction of the pylorus, produces
a greater degree of acidity, and, i
general, the acidity which common-
Iy prevails in the ffomach does not

aifappear but in the aftér courfe of
the aliment,

CCXXXVILL.
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CCXXZXVIHIL It is elpecially the
bile, added to the matters which
have palied from the fiomach into the
duudenum, ']filat 18 fitted to cover
the acidity which appeared in the
itomach. It is probable alfo, that
the pancreatic and inteftinal liquors
contribute to the {ame effe®; and
it 15 perhaps for the fame ﬁurpofe,
that the lymph is conftantly - added
to the chyle in its courfe. But, after
all, we mul reft in the general
idea, and own that we do not know
exaCily how this matter proceeds,
nor what the f{evera] flunds, added
to the aliment in the different parts

of its courfe, truly contribute to the
changes of it.

CCXXXIX. Itis probable how-
ever, that, by the mixture mentioned,
the
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the peculiar fluid which we name
the ¢chyle is produced; for, tho’ it is
certain that a-variety of fluid matters
snay enter the ladteals, and accom-
-pany the chyle there, it is {hll pro-
“hable that thereis a peculiar fuid
produced by the a&ions of the ite-
qach and4nteftines,and fuch as be-
comesthe principal ingredient i the
animal fluids afterwards formed that
is ftriGly entitled to that appellation,
This chyle does not appear ‘in the
fiomach, but firft in the duodenum,
and more copioufly fiill in .the -
junumand firft-part of the ileum. It
appears indeed in the whole of the

ilenm, coecum, and colon, but in the
Jaft lefs copioully; all which {hews
that a particular mixture is necel-
fary to ‘it, and at the fame fime

that it is not made at ence but fuc-
“ceflively



PHYSIOLOGY. 193

ceflively in the courfe of the intef-
t11es. | |

CCXL. It remains to fpeak of
the mixture of the -oily with the

watery parts of the ‘aliment. This
we cannot well -explain j but it is of

confequence to obferve here, that

fuch a mixture is‘actually made. It
s evident that a large quantity of

ol 1n a feparate ftate is taken in as
a'part of our aliment, but at the fame
time no oil commonly appears in 2
leparate ftate in the mafs of blood;
it muft therefore be united with the

other parts of the mafs in the way
of mixture. Hitherto the phyfiolo-

aifts have hardly. mentioned any
other means for this union of oil

but the application of vifcid fluids:
but thefe can occafion only a dif:

R fulion,
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fufion, and fome means of mixture
muft neceflarily be fuppofed. What
thefe however are we do not cer-
tainly know. R 'They do not pro-
duce their effectin the firft paflages;
forin the chyle, till it enters the fub-
clavian vein, the o1l appears to be
only in a diffufed ftate, and probably
the perie&t mixture 1s only made in
the paifage through the lungs.

CCXLL. It may be proper here
to take notice of another matter
which conftantly enters into the
mixture of animal fluids. This
1s air, which, by different means,
can be extraCted in confiderable
quantity from every kind of animal
matter. What 1s properly the o-
rigin ot this, when and where it is
infinuated iuto the animal fluids,

and by what means it is either fix-
ed
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cd m thefe or loofened from
them, are all queftions not yet re-
folved; but perhaps neceflary to be
rcfolved, before we can fpeak with
any confidence of the changes
which the animal fluids under-
go 1 different parts of the {yftem.
We can obferve, in the mean time,
that a quantity of air is always pre-
fent in the chyle in a very loofe
ftate ; that it becomes more fixed
in the mafs of blood after this has
has pafled through the lungs ; and
that again, in the different fecreted
fluids; the air appears to be in fome
of them ftill fixed, and in others
much more loofe ;. and it is proba-
ble, that-all this has a particular re-
lation'to the"-produ@ion and pro-

perties of the different fluids of a-
nimals,-

R2 CCXLII,
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CCXLIIL We have now follow-
ed the courfe of the aliments, {o
far s we can confider them as any
ways in a leparate flate ; but we do
not perceive, that, in any part of
this courfe, the proper animal flu-
1ds are intirely formed: And it is
very Juftly fuppofed, that the pro-
per mixture or aflimilation is not
finithed till the chyle, mixed with
the mals of blood, has undergone
the altion of the lungs, through the
veflels of which it muft almoft im-
mediately pafs, after entering the
fubclavian vein, and feemingly be-
fore it is applied to any of the pure
poles of the animal oeconomy.

CCXLIII. What cha'n‘gé the flu-

1ds undergo in pafling through the

lungs, or by what means the fup-
pofed
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poled changes are produced, after
all that has been faid, feems #il] to.
be very little known, .

The mechanical powers of pref-
fure, commonly fpoLen of, do not
n fack take place, nor are their {up-
poled cffefts any. ways . confiftent
with found’ ‘philofophy; and, on
the other hand, it is very proba-
ble; that the changes produced
are the. effe@s. either of chemi-
cal {eparatic a or mixture, .

What has been fuppofed to - be
performed in this ‘way by an ab-.
lorption-of air, or- of a particular
matter from it, is Very uncertain in
fact, and has led to a ftill more up-~ -
certain reafoning. .

It 15 now certain, that a quantity
of . mephitic air, and perhaps {ome

R 3 other
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other matters, are conftantly exha-
ling from the lungs of living ani-
mals, and are carried off by the at-

mofpherical air alternately entering
and ifluing from the lungs. Thisisa

pretty certain evidence that fome
change of mixture 1s going on

the fluids pafling through the lungs;
but from what particular portion of
the fluids the mephitic air proceeds,
or whatis the effet of its {eparation,
we know not: And indeed, as we
have {aid before, what are the ef-
fects of the ation of the lungs up-
on the ftate of the fluids, we arc
very uncertain. Upon the whole,
we il know but little of the pro-
du&ion or formation of the animal
fluids ; and therefore, from the con-
fideration of their formation, we

have learned little of their nature;
bt
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but we muft now try to difcover
what we can-of it, by examining
thelefluids as they are found already:
formed in the blood-veflels.

CH AP IL

Or ANINAL BLooD,

CCXLIV. The red fluid pafiing
from the lungs to the left ventricle
of the heart, and thence by the
aorta and its branches to every part
of the body, may be confidered as

a
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a mafs containing, either formally
or materially, every part of the ani-
mal fuids, and-may therefore be
properly called the common safs
of blssd.. This term, however,
muft be {firictly confined to the cir-
culating fluids - while thev retain
therr red colour ¢ for, th”‘“‘l-ﬂm)
icle this, it is alwavsin confequencc
oi iome ieparation of parts.. The
fame red fuid, indeed, as4t is-found.
11 the veins; has.alfo fuffered fome
{eparation of parts; but as the blood
i the veins is never-intirely depri-
ved of the whole of any matter that
was prefent i the arteries, fo we
think the venous blood may ftill be
confidered as a part of the common.

-
101315

CCXLYV., Ths mafs of blood we:
find
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ind to be an heterogeneous aggre-
gate ; and 1t will be proper to in-
quire 1nto the feveral parts of - this,
before we employ any  chemical
trials for difcovering the mixture
of the whole, or of its parts.

CCXLVI We difcover the parts
of this aggregate chiefly by the:
{pontaneous {eparation of them,

which takes-place upon their being
drawn out of the veflels of a living
animal,

CCXLVIL The feparation com-

monly proceeds in- this manner.
mmediately after the blood ig
drawn out, it exhales a fenfible va-

pour, and, after fome time, it is
found, by that exhalation, to have
loft a part of its weight, more or

lefs,
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lefs, according to the degree of heat
it is expoled to, according to the ex-
tent of furface by which it 18 ex-
poled to the air, and probably al-
{o according to different conditions
of the blood itfelf. The matter thus
exhaling may be calied the halitus

cr vapour ot the blood,

CCKLVIII. Soon after the blood
has been drawn out of the veflels,

it lofes its fluidity, and the whole of
it concretes into one foft gelatinous

mafs; but, after fome time, there
ouzes out from thismafs a thin fu-
1d, and as the {eparation of this pro-
ceeds, the mafs contra@s into a final-
er bulk, and, in proportion, be-
comes more. denfe. .

CCXLIA



PHYSIOLOGY. 70
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CCXLIX. This is the feparation
which almoft always takes place,
and has, at all times, been obferved
by phyficians. The fluid part is
called ferum, and the thicker con-
iftent part has been called ¢ sor,

but inore properly the craffamen-
b,

CCL. Both parts feem homogene-
ous and fimple, but arenot. - Tor,

it the craflamentum taken from the
ferum be laid upon a linen cloth, and
water 18 peured upon it, the water
wathes off a red coloured part, and
carries it through the pores of the
cloth, and there remains a whitifh,
confiftent, but foft and tough mafs,
not to be further diminithed or {e-
Parated 1nto parts by any ablution,

A
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A like experiment fhews always
a-like mateer prefent in the mais of
blcod; and, upon {everal occafions,
both while the blood remains with-
in the veflels, -whether of the living
or dead body, and when 1t is drawn
out of the veflels of the living, this
‘matter {pontaneoully feparates from
the other parts of the blood. It is
therefore 2 part conftantly prefent
in.the blocd. 1t 1s what Gaubuus,
after Malpighi, calls the fibra fangu-
25 Mr Senac namesit the coqgu-

lable lymph, and we fhall {peak of
it under the title of the gluten of
the blood., When it appears upon
“the {urface of the blood drawn out
of the velels of living animals, it is
called the wflammatory crzﬁ.

CCLL
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CCLL When the blood is viewed
with a: microlcope, -whether as mo-
ving in_the veffels of a living ani- -
mal, or v{fhén out-of the veflels re-

naining:- fill ﬂulc., there.are certain
parts of it-which appear of a round
hgure, .and ‘alfo of -a red colou,
while -‘the rreft 15-almott - colourless.
The parts - thus diftinguithable by
their figure, are called the red glo-
bules, and it appears, that the -red
colour-of the - whole - mafs - -depends
upon the prelence of thefe only, I
is chiefly -thefe parts--which -are
wathed off from ‘the craflamentum
in the experiment above-mentioned ;
-and we' now -conclude, that, befides
the red globules;‘the glyten, and 3
portion of {ferum that happens to be
entangled in 'the pores of ‘the con-

S cretmg
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creting mafs, there is no other mat-
ter evident in the craffamentum.

CCLIL. The ferum is a tranipa-
rent fluid of very little colour, and
{eemingly fimple ; but, if it be ex-
pofed -to a heat of 156 degrees of
¥ahrenheit’s thermometer, it con-
cretes 1nto a firm and almoft trani-
parent gelly; and, if this be cut
into minute pieces, there exudes
from it a thin colourlefs fluid of 3
{aline tafte. In proportion as this

fluid is more carefully feparated, the
coagulated part becomes more infi-

pid, and 1 all its properties re-
iembles the gluten feparated from
the craflamentum. From hence
we are ready to conclude, that the
lerum, as obtained by {pontaneous
feparation, confifts of a portion of

| - gluten



PHYSIOLOGY. 207

gluterr diflolved in a faline fluid;
Which we name the SEROSITY,

CCLIIIL From the whole that has

been faid from (CCXLIV. to
CCLIL), it appears, that there are
three diftin& portions and kinds of
matter 1 the common mafs of blood,
that 1s, red globules, gluten, and fe-
rofity. What other matters may
alfo be there, we fhall confider af-
terwards; but, in the mean time,
fhall fay a little more of cach of the

parts we have already mentioned.

CCLIV.-The- red globules have
been confidered as an oily matter,
- and from thence their diftin& and
globular appearance has been ac-
counted for ; but there is no dire:
proof of their oily nature, and their
ready union with, and diffuﬁbilit'y

S 2 | n
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m water renders it very improbable,
Asbemng microfcopical objets. only,
they have beenreprefented by diffe-
rent perfons very differently. Some
tiave thouglit them {pherical bodies,.
but divifible into {ix parts, each of
which, ia their {feparate ftate, were
al{o fpherical; butother perfons have
not oblerved them to be thus
divilible.  To many obfervers,.
they have appeared as perfedly
ipherical, while others judge them
to be oblate {pheroids or lenticular,.
To {fome they have appeared as an-
ntular, and, to others,. as containing-
a hollow: veficle.. All:this, with fe-
veral other circumitances relating to
them, very varioufly reprefented,
fhew {fome uncertainty in microfco~
pical cbfervations, and it leaves me,
who am not converfant in fuch ob-

{crvations,.
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fervations, altogether uncertain with

refpect to the precife nature of this
pait of the blood. The chemical
hiftory of it 1s equally precarious ;
and therefore, what has been hither-
to {aid of the production, and char~
res happening to thefe red globules,
we chule to leave untouched: We
thall afterwards fay fomething, with

relpet to their general ufe in the a~

nmimalfyftem'; and now we fhall at-

tempt to explain the caule of {ome
changes, which in certain circum-

ftances appear m the colour of the
whole mafs-of blood. .

CCLV. We fuppofe that the ted

globules, when viewed {ingly,*have

very little colour, and that it is only
when a' certain number ' of them
we laid upon one another, that

the colour appears. of a: bright red ;
but this alfo has its limits ; o that,

S 3 when .

L]
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when the number of globules laid
on one another 1s confiderable, the
colour becomes of a darker red. Up-

on this fuppolition, the colour of
the mafs of blood will be brighter

or darker as the colouring part is.
more or lefs diffufed among the o-
ther parts of the mafs; and we.
think this appears to be truly the.
cale from every circumftance that
attends the changes which have
been at any time obferved in the co-
lour of the bleed..

CCLVL. The gluten of the blood,
from 1its refemblance, on the oné

hand, to the albuinenovi,and, on the
other, to the matter of the folids of
animal bodies, we confider as the
principal part of animal fluids, as

that which 1s immediately formed
of
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of the aliment taken in, and as that
which is'employed in increafing the -
growth of the folids, or in- repair--
ing their wafte. .

CCLVIL. But it is well knownmn, -
that the animal fluids in general,-
and particularly the gluten, is prone -
to putretaction-;=and that; even in
the living body, if frefh aliment be -
not conftantly taken in, and alfo if
certamn excrctions which carry off
putrelcent’ matter be not conftantly
fapported, a confiderable putrefac~
tion certainly takes'place. From
hence we are led to think, that fome
approach to putrefattion conftantly
takes place, cven in-the moft heal-
thy bodies, and that it appears efpe-
cally in an evolution of faline mat-
ter, and that this, taken up by the

waley
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vater conftantly prefent, forms the
ferofity. We fuppofe it is this whicli
affords the vapour of the blood,
(CCXLVIL)and that it is the ferofi
ty diffolving aportion of the gluten
which™ forms- the ferum that” ap-
nears upon {pontanecus feparation:
(CCXLVILY,

CCLY 1. The falie mattérs im~
pregnating the lerolity, if we may
j doe from Lhe analyfis of urine,

are of various kinds ; but; particu--
}ﬂ:'r", there 13 prcfem an ammonia-
cal 1zlt, now well known under the
name of the ¢ffential falt of urine,
which, if not originally formed, 1s
at leaft moft copioully evolved in a~

nimal fimds.

CCLIX. Theje are our conjec~

furcs
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turcs concerning the parts of ani-
mal blood ; and it remains to fay in
what proportion each of them 1s
prefent in it.  This will perhaps be
always difficult; and in the mear-
time we can perceive, that many
efiimates formerly made- could not
be exaét; as the {everal parts were
not properly known; and, while
judging chiefly-from the appearan-
ces upon. {pontaneous {eparation,
phylicians were not: aware how
much thefe are affe@ed by the: cig=--
cumftances of extravafation, and by
thofe in which the bloed: is. placed
atter being drawniout. ‘There are
not. yet indeed experiments made: to
afcertain,. with: any. exactnefs, the
proportion of the {everal paits men-~ -
iioned 5 but it is probable,. that the :
red globules make a. fmall.. part of

the :
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the wholes- that the cluten, if we
conhder both what is in the crafly-
mentum and ‘m the {erum, is in
much larger proportion, but that
the watery portion is the largeft of
all; and at the fame time that this
has alwavs a coniiderable quantity
of {aline matter diffolved in it..

COLX. We would- next put the
queltion, By whatmeans the parts of
thig heterogeneons mafs ar:e kept o
equably diffufedamong one another,
and tire Huidity of the whole o com-
ftantly preferved ? Thiswe fuppofeto
ve done chiefly by motion and heat,
and by the parts difpofed to concrete
being kept from theconta@ of any
matters to which they might adhere
more firmly than they do to the o-
ther parts of the blood.. The dik-

fulcd




PHYSTOLOGYTY. 218

fufed parts we fui)pofc to be prefent
only 1n thofe vefiels in which a con

hderable degre of agitation is cop

ftantly kept up; and we {uppofe alfo
that the heat always here prefent both

diminifhes the cohelion of the gluten
andincreafesthe {olvent powerof the

lerofity. Experiments made with
nentral {alts feem to confirm the Jat-

ter 5 and it is-alfo probable that the
{fame folvent power may be mcreafed
by a quantity of air that is conftapt..
ly intermixed with the mafs of blogd
whileitremainsin the vellels, andis
under a conftant agitation, [t i«
fuppofedthat an attention to thefe f-
veral circumftances will explain moft
of the cafes of fpontaneous fepara-
tion that occur either in the Living
or dead body, within the veflels -of
without them; but the deiail would
be too long for this place.

CCXLI
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CCLXI1."We thall-add here a few
-words on the ufe of this {inguia
compofition of -animal blood which
we have been confidering, |

It appears ‘evidently, from many

crrcumitances of the animal cecone-
my, that its runctions require a fy-
fiem of vetlels. conftantly filled and
even diftended; but as, at the fame

time, tucie vetlels muft be open by
a multitude of their extremities, if
all the fuidswere fuch as could pals

by thele extremities, the fyftem
coula not be kept filied for a few
munutes. It 1s neceffary, therefore,
that the tluids.fhould be partly of
iuch a f:ze as that they cannot pafs
through the {maller vefiels, and part-
Iy 10 a diffuied fiate only, ‘hich has
commoniy the fame efe&. Hence

wk &

/
1t 18, that the red slobules under the

ordinary
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ordinary impetus of the heart, and

arteries are frictly confined to cer-
tainn veflels, and 1t is probable, that,
inthe like circumftances, the dif-
fufed gluten does not go much fa-
ther.  This ferves to keep the lar-
ger veflels of the fyftem conitantly
hiled ; but, on the other hand, the
lerofity being fufficiently Auid might
be fuppofed to run off by the many

ouilets open to it, and thereby to
teave the fluids in the larger vefels

of a confiftence unfit to circulate,
This, however, feems alfo to be ob-
viated by the vifcidity of the grofler
parts of the blood, fufficient always
to entangle {o much of the more Ay
id, as may be neceflary to preferve
the due fluidity of the whole,

T CCLXIL
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CCLXI1I. The heat of the human

body, fupported by powers within
itfelf, 1s probably the effe€t of the
motion of the blood, and might
have been treated of, when e were
coniidering thatfubjet. But, as ma-
ny perfons fuppole it to depend, in
{ome meafure, on the nature of the
fiuids, we have referved it for this
place, and here, perhaps, to fay
cnly, that the queftion concerning

the caufe of animal heat is not yet
{olved.

CCLXIII. The opmion of a-

nimal heat’s being the effect of mix-

ture, 1s to be little regarded, as the
matters fuppoled to be mixed, the

vnes n which the miaxture 18

“nnue, and the other circumitances
veiatng i, are equally hypothe-
tical,
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tical, and the whole is ill fupported
by any analogy.

~ CCLXIV. More fpecioufly is a-
nimal heat fuppofed to be the ef-
ielt of putrefaction, towards which
there 1s certainly fome approach in
animal bodies ; but the opinion is
till very doubtful.  For, fi, the
cifect of any degree of putrefacion
i producing heat is not well afcer-
tained: Secondly, It is not fupported
by any analog};, that putrefa&tion,
nthedegreeto whichonlyit proceeds
in living bodies, is capable of pro-'
ducing the heat appearing there :
And, [afily, whatever is the degree
towhich putrefaltion proceeds in
living bodies, it does not ‘appear;
that there is any increafe of heat
correfpondent to the increafe of pu-
trefation, and rather the contrarys.

To2 CCLXYV..



n2e PHYSIOLOGY.

CCLXYV. Thefuppofitions cither

of mixture, or of putrefaction, as
thecaufe of animal heat, are both of
them re_‘e&ed by this, that the ge-
neration of heat in animal bodies
1s manifeftly dependent on anothey
caufe, that 1s, the motion of the
blood. For the power of generating
heat in any animal is not perfe@,

t1ll the motion of the blood 1n it is

fully eftablithed ; and, when thege-
nerating power 1s ecftablithed, we

perceive the heat to be increafed or
diminifhed, as various caufes increafe
or diminifth themotionof blood. In
dying ammals, the heat grows lefs,
as the motion of the blood grows
lefs, and when at death this ceafes
altogether, the heat ceafes al{o, com-
monly, at leaft, as foon after death
as we can {uppofe a body of the

| fame
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fame bulk to lofe the heat it had.
acquired.

CCLXVL This conneion be-.
tween the heat and motion of the
biood feems in general to be well
proved ; and, tho’ it may be diffi-
cult to reconcile certain appearan-
ces to 1t, we would {o far admit of
the fuppofition, as to inquire, in the
next place, into the manner in

which the motion of the blood may
cenerate heat,

CCLXVIL On this fubjec, the
molt common opinion is, that the
heat 18 produced by the attrition of
the particles of the blood upon on

£

another, or of thele on the internal
turface of the veffels in which they
move,  But we cannot find any 4~

T 3 nalogy
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nalogy to fupport either the one or
the other {fuppofition.

The attempt made to {fupport the
latter {uppolition, by endeavouring
to thew, that upon this the equality
of heat in the different parts of the
fame body is well explained, de-
ferves little regard, as it 1s founded
on doubtful principles and miftaken
tacts.

CCLXVIIL The equality of heat

in the different parts of the fame
body {eems to require the genera-

ting power to be very generally dif-
fufed over the whole; but it does
not {eem to require its being pre-
cifely equal 1n every part, as the -
terpofition of pretty large vellels
every part of the body, and the

'fpeeuy communication of the fluids
from
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from any one part to every other,
will {ufficiently account for the e--

quality of heat, tho’ the generating
power fhould be 1n {fome meafure
confined to certain parts only.
However, we take no notice of
the {uppofitions which have been
made of the generating power’s be- -
ing confined to certain fmall por--
tions of the fyftem only. Thefe
luppolitior:s give no relief in the oC-
neral theory, and they are not fup-

ported by any particular evidence:
The breathing animals arc the

warmeft ; but that they are war-
mer becaufc they breathe, is not more
probable, than that they breathe be-

cauie they are warmer.

CCLXIX. With refpe@ to this
theory, which deduces animal héat

from
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from the motion of the blood, we
mult own, that 1t 1s attended with
feveral dunculties, It will be diffi-
cult to thotv, 1n o' many animals of
differentage, {ize, and temperament,
in which the degree of heat i1s near-
Iy the {ame, that the motion of the
blood, 1a all its circumfitances, 1s al-
to exaltly the 1ame; or to thow, m
the different animals- 1n which the
decree of heat i1s confiderably diffe-
rént, that the motion o:._ the blood
i cach 1s correipondent tothe diffe-
rence of heat.  May it not be fup-
noled, that thereis fomecircumflance
in the vital principle of animals
which 1s in common to thofe of the
fame clafs, and of like oeconomy,
and which determines the effelt
cf motion upon the vital principle
to be the {ame, .tho’ the motion ac~

ting
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:,.

ting upon it may be in different
circum{tances,

CCLXX. In all we have hither~
to faid of animal fluids, we have

confidered the common mafs ofblood
as confifting of three parts or three

kinds of matter only ; but many more
have been fuppofed to be prefent in

it; and we fhall inquire upon what
ground. |

It 1scommon to {uppofe that the
aliment or the chyle formed of it
1s not perfedtly aflimilated in paf-

ling once only through the lungs;
butthat, for fome time after fuch pai-
fage, it continues to circulate with
the blood under the fame form and
of the fame qualities which it had
when 1t firlt entered the fubcla\rfan,
and particularly in this flate to furnifh

the
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the milk which 1s {ecreted in the
breaits of females. There is how-
ever noproper evidence of the chyle’s
ever appearing in the blood-veilels,
and theappearancesof it alledged can
be otherwile accounted for. Thear-
guments for the {fameopinion which
are drawn from the confideration
of the fecretion of milk are em-
barailed with many difficulties.
CCLXXI. Itis probable that the a-
nimal fluid (CCLV. CCLVT) isin a
* ‘conftant progrefs, and hardly for a
moment {tationary, or therefore u-
niformly the fame over the whole of
the common mafs. Some part of

it 15 that which was laft formed, and
therefore the neareft to the vegetable

matter from which chiefly it was
nroduced; while' another part of it

1&
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is that which has remained long?
et in the body, andis therefore
the neareft to putrefa@ion. Be-
tween thele two there may be feve-
ral intermediate ftates, which how-
ever, like the neareft thades of the

fame colour, are not diftinguifhable
>y our {enfes or experiments.

CCLXXTI. Befides the difference

of matter arifing from the progrefs
of the animial fluid, there have been

other matters fuppofed prefent in
the common mafs, and as. common-
ly conflituent parts of it. - Such are
a mucous matter, like to the mn-
cous matter of vegetables; and a
celatinous matter, like to that which
1s extralted by deco&ion from the
folid parts of animals. But there i
no evidence of éither being formal-

ly
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ly prefent in the mafs of blood, and
the fuppofition is founded on mif-
taken falts and falfe reafonings.

CCLXXIIIL But it is proper to be
obferved here, that many extrane~
ous matters may, by different ways,
he introduced into the blood-veflels;
and that rﬁany of the {ecreted fluids,
jometimes very different from any
thing that exifted before in the
mafs of blood, may, by abforption
or regurgitation, be again taken
into the blood-veflels: But, with
regard to all of thefe, whether
extraneous matters, or thofe produ-
ced in the body itfelf, it is pro-
bable that hardly any of them en-
ter into the mixture of the ani-
mal fluid, and that they are only
diffufed in the ferofity till they can

be
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be again thrown out of the blood-

veflels by the readieftoutlets. The
oil of the adipofe membrane is fre-
quently, and perhaps neceffarily re-
abforbed, and feems to be, befides

the lymph, the only reabforbed mat-
ter which enters again into the mix-
ture of the animal fluid.

S EC T. IV,

CH AP III

Or SECRETION.

CCLXXV. After thus confider-
ing the parts of the mafs contained

U {n
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in the red veflels, we muft next
confider the {everal fluids which ap-
pear in the other parts of the body.

CCLXXVI. All of thefe xve {up-
pole to be derived froq the com-

mon mafs, as they appear in veflels
continuous with thofe of the com-
mon mafs, and as their appearance
ceafes when the communication of
the veflels containing them, with
the fanguiferous veflels, is any how
interrupted.

CCLXXVII. The fluids thus de-

rived from the common mafs feem
to be produced in confequence of a
certain ftructure, with perhaps fome

other condition 1n the extreme vef-
{els through which the fluids pafs;
and a part having {fuch a ftructure,

18
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s called a gland or Jecretory organ,
the function of which,. from the

moft obvious notion of the mannes
of it, is called fecretion.

CCLXXVIIL The frudure of

the organ, and the manner of its

fun&ion, feem to me for the moft
part unknown; at leaft, what we
know or fuppofe with regard to the

ftruGture hardly in any cafe applies
to the explanation of the fun&ion.

CCLXXIX. If it any how ap-
peared that the feveral fecreted flu-
1ds were all of them previoufly exif-
tent'1n the {ame forms in the mafs
of blood, it would mot perhaps be
difhcult to explain what might be
{trictly called a fecretion. But fuch

previous exiftence does not appear;

U2 for, .
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for, except the matter of exhalation
into the feveral cavities of the body,
and the matter ‘of urineand of per{pi~.
ration, we find no proper evidence
of any other fecreted fluids prefent
in the mafs of blood. We cannot
find there, either milk, mucus, or

oil, and much lefs the appearance of
many other fluids, which are only

tound after they have pafled thro’

certain organs.

CCLXXX. This being the cafe,
the confiderations of the phyfiolo-
oifts with regard to the velocity of
the blood, and other circumftances
favouring the {eparation of the parts
of a fluid which are only diffufed
among one another, deferve no at-
tention. The effe@ts of different
apertures may go fome length; but

We
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we can perceive their particular ap-
plication only in the few cafes of a
(imple feparation. In moft others,
there appears to be a change of mix-~
ture ; but we perceive neither the
precile challges that are made, nor
the caufe of them. |

CCLXXXI. Till we can difcover
thefe more clearly, we may in the
mean time obferve, that the a&ion
of the veflels of the fecretory organ
have a confiderable fhare in deter-
mining both the quantity and qua-
lity of the fecreted fluid, and that
both very often are very little affec~
ted by the general ftate of the cir-
culation, or by the different condi-
tions of the mafs of blood.

CCLXXXIL It would feem th:ixt
Uz no
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no other fecretion but thofe of. per-
fpiration and {weat are manifeftly
increafed by the increafed ation of
the heart and arteries, (CLXXXI)
and that molit of the other {ecretions
are increafed only by fimulants ap-
plied to their organs, Thefe {ti-
mulants may be either fuch as are
ymmediately applied externzlly or
internally to the excretory, or per-
haps to the {ecretory veflels, or they
may be fuch as are applied to the
{enforium, or to' diftant parts of the
nervous {yftem, which by the laws
of the animal oeconomy have a con-
nection with the organs of {ecretion.
Thefe fimulants, at the fame time
that they act in either.of thefe ways

on the fecretory organs, for the

moft part have no fenfible effe&t on
the general ftate of the circulation

of the blood.
CCLXXXIIL
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CCLXXXIII. With refpet to the

influence of the condition of the
common mafs of blood upon the {e-
veral fecretions, we prefume that
the ftate of the quantityof the fluids
in general will affe the quantity:
of every fecretion; but the effeds
of the quantity of the whole
mafs are very remarkable only, with
refpet to the fecretions of perfpira-
tion, urine, and milk.

The qualities of the common mafs
may alfo be prefumed to affe@t the
feveral {ecretions ; but the effe&t of
theie qualities appear moft remark-
able in the {fame fecretions of per-
[piration, urine, and milk, and;even |
n thele, the effect feems to depend
upon the proportion of water more

than upon that of any other matter -
n
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in the common mafs. With refpe&
fo the other fecretions, we cannot
perceive that any of them are in-
creafed by a particular matter pre-

{ent in the mafs of blood, except it
be {fuch a matter as ftimulates the fe-

cretory orgar.

| CCLXXKI\.T. The {everal fecreti-

ons are frequently obferved to af-
fe& each other mutually, fo that
the increafe of one diminifhes an-
- other, and wizce verfa. This leems
to depend either upon a change of
determination in the courfe of the
blood (CLXXVIIL ) oruponachange
in the ftate of the fluidity of the
common mafs, or, perhaps, upon a
conne&tion eftablithed between the
different organs of fecretion as parts

of the nervous fyftem ; and, except -
| it
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it be in the cafe of perfpiration and
arine, we cannot perceive that the
effect of the ftate of one fecretion
upon that of another depends upon
an increafe or diminution of any

particular matter 1in the mafs of
blood. :

CCLXXXV. After mentioning

thefe generalities with refpect to fe-
cretion, we fhould, perhaps, proceed
~1n the next place to confider the ap-
plication of them to the particular
{ecretions, and alfo to confider more

particularly the {everal {ecrcted flu-

1ds ;3 but we omit both thefe {ub-

jelts, as we prefume the former will

be obvious from what 1s already faid;

and with refpe&t to the latter, we

have not yet a {uflicient number of
| experiments
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experiments to proceed any length
n It "

S E C T. IV

CHAP IV,

Or NUTRITION.

CCLXXXVI. Under this title
we might confider how the matter
both of the fluids and folids of the
body is {upplied; but, after what

we have formerly {faid of the ta-
king in and aflimilation of the a-

hmerrt, we have nothmg now to add
with refpedt to the fupply of the

Huids ;.
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flurds ; and we ‘therefore confine:
ourfclves here to confider ‘in what

manner the folid parts obtain their
increafe of matter and growth, or.

have their occafional wafte repair- -
ed. |

CCLXXXVIL There is no doubt
that the folids are formed of the

fuid prepared from thealiment jn the
manner we have faid ; but it is pe-

quired now to fay what portion of
the fluids is employed in nourifh-
ing the folids, by what channels the
nourtfhment is conveyed to them,

and, being applied there, how from
fuid it becomes folid,

COLXXXVIL With regard to
the firft queftion, wehave no doubt

inaflerting, thatin oviparous animal S5

it



2o PHYSIOLOGY.

s+ 1s the albumen ovi that is employed '
in nourifhing the chick; and we pre-
{ume that it 15 an analogous fluid
“which is employed in nourlfhing the

bird during the whole time of its
arowth. We think the analogy may
be fafely applied with refpect to all

animals, the folid matter of which
is of the fame kind with that of the

OvV1parous.

CCLXXXIX. This analogous
duid we take to be the gluten of
the bloed, properly diluted and freed
from any adhering faline matter.

CCXC. To determine in what
manner this nutritious. fluid 1s ap-
plied to the nourifhment of the

. {c'ils, it 1s neceflary to confider

whatare the {imple fundament;il {o-
hids
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lids, of which all the others are
formed.

CCXCL It feems to be the opi-
nion of the greater part of modern
anatomifts, that the folid parts con-
1t entirely of a cellular fexture, of

various denfity in'the different parts;
and 1indeed, the firuGure of the.

greateflt part of the folids is evident-
ly of this kind. But, at the fame
time, it 18 alfo true, that a ﬁbrous
ﬁ1 ucture 1s to be obferved almoft e-
very where in the body. Itappears
in the medullary fubftance of the

brain and nerves, in the mufcles and
tendons, in the arteries, in the ex-
cretories of the glands, in the lym-~
Phatic veflels, in the alimentary ca~
nal, in the uterus and bladder of *
urine, inthe ligaments, in moft mem-

X branes,
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 branes, and 1t is to be {een in thofe

membranes which are afterwards
changed into bones, efpecially whilft

this change 1s going on,

CCXCIH. From this view of the
univerfality of a fibrous ftructure in
animal bodies, we are difpofed to be-
lieve, that thefe fibres are the fun-
damental part of animal {olids, that
they are the primordial ftaminal
part of aninigl bodies, and that the
cellular texture is, for the molt part,
an accretion formed upon thefe {i-
~bres.

The confideration of the ftruture
and growth of vegetables {eems to

illufirate and conhirm this opinion,

CCXCII At thefame. time, from

the fibrous parts (CCXCL) being e-
vidently,
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vidently, in moft inftances., parts of
¥ .

------

ocradual formation of the foetus, in
which the nervous fyftem is firft
formed, we think it prob_able,:-that'h
the whole of the fibres in the diffe~
rent parts of the body, are a conti-
nuation of the nérves; and this a-

+

gain will lead to the conclufion, that
the nourithment of the foft and ho-
mogeneous folid every where is

conveyed to 1t by the nerves,

CCXCIV. Thisfuppofes alfo, what

18 otherwife probable, that the cor-
tical part of the brain, or common
origin of the nerves, 1s a {ecretory
organ, in which the gluten of the
blood, being freed from all faline
matter before adhering to it,” be--
comes fit for the nourifhment of the
X 2 {olids,
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fohids, and being poured in a {ufi-
ciently diluted flate upon the origin
o the nerves, it is filtrated alongs
the ﬁbres of théfe, and 1s thus con-
veved to every ilaminal fibre of the
Ivftem. We fupvole, at the fame
time, that the mecullary, or what
may be called the folid matier of
the nerves, is in the living body
conftantly : '1*‘"omﬁanipd with a {ub-
tile elaftic fuid, which fits them for
peing the organs of {enfe and mo-
tion, and which probably is alfo the
means by which the nuiritious fluid

18 carried on 1n the {fubfiance of th

ierves, from their crigin o their
cxtremities.

In what manner the nutritions
faid. thus camried to the feveral
paris, 1s there applied, io as to in-

ercale the length of the nervous

£3en
i-l- 'b-;)i'r "
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fibre 1tlelf, or to form a cellular
texture upon its furface; and in
what manner from fluid it becomes
- {olid, we cannot explain; nor can
thele particulars be explained upon
any other fuppofition that has been
formed with refpe to nutrition,

CCXCV., Iiis probable that, for

a certain time, at its firft beginning,
the growth of animal bodies pro-
ceeds in the fame manner as that of
vegetables; but it is cvident, that,
at a certain period, in the growth,
of animals, a different oeconomy
takes place, and that, afterwards,
the growth feems to depend upon

an extenfion of the arteries in
length and widenefs, by the blood
i)r0pelled into them by the powers
(CLVL CLIX.) It may be fup-

A3 poled,
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pofed, that this extenfion of the ar-
teries 1s applied to every fibre of the
body, and that, by the extenfion of
thefe, it gives an opportunity to the
application and accretion of nutri-
tious matter; to the growth there-
fore of the fibre 1itlelf; and to the
growth of cellular texturc on its {ur-
face. Perhaps the fame extenfion
of the arterial {fyftem gives occalion
tothe fecretion of fiuids, which, pou-
red into the cellular texture already
formed, according to the difpoiition
of thefe fluids to concrete more or
lefs firmly, gives the different de-
arees of denfity and hardneis which

appears in different parts of the
body.

CCXCVI. By this extenfion of
the arterial {yftem, the feveral parts

of the body are gradually evolved,
fome



PHYSIOLOGY. as~.

iome of them {ooner, cthers later,

as by the conftitution of the origi-
nal ftamina, or after occurrences,

they are {everally put into the con-
ditions (CLXXVIL. CLXXVIIL)
by which they are more or lefs ex~
pofed to the impetus of the blood,

and fitted to receive a greater quan-
tity of it.  But as the parts by thefe
caufes firlt evolved will increafe the
moft in the denfity of their folid
parts, they will therefore more and
more relift their further growth,
and by the {ame refiftance, will dew
termine the blood with more force,

and 10 greater quantity, into the
parts not then fo far evolved,

Hence the whole {yftem will be at
length evolved, and cvery part of
the {olids will, in relpelt of denfi-
ty and refiftance, be in balance witls

NTOAYNY
c L | ‘u-'t J
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every other, and with the forces to
which they are {everally expofed.

o

(CCXCVIL) The extenfion of the
arteries (CCXCV.) depends upon
the refiftances which occur to the
free tranfmiflion of the blood thro’
them, as in (CLXX.), and further,
from a refiftance in the veins, For,
as a conliderable portion of the
blood, by (CCLXL.), doss not com=
monly pais into the imaller bran-
ches of the arteries, but muft pafs
very entirely into the veins, {o thefe,
by their capacity conftantly dimi-
atthing, as they approach ncarer
to the heart, and by their coats be-
ing of a denfity and firmnefs fuffi-
cient to prevent further dilatation,

confiderably refift the free paflage
of



PHYSIOLOGY. 249

of the blood from the arteries intc-
them.

CCHRCOVIIL While thefe: refift-
ances continue, the arteries, and
vith them almoit every fibre of the
body, muft be extended. at every
{yflole of the heart, and with this
xtenfion, the growth of every part
will proceed; but, as every part, by
its recciving an addition of {olid
matter, becomes more denie and ri-
oid, {o it1s lels eafily extended, and
perhaps lefs readily receives an ac-
cretion of new matter than before,
Hence 1t 18, that the more the body
orows, it admits of any additional
arowth morc llowly; and, unlefs the
extending powers increale in the.
fame proportion with the increafing
denfity of the folids, there muft- bx.,

)
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a period at which thefe two powers.
will balance each other, and the
growth will proceed no farther.
But, as it i3 evident, that the bullk
and weight of the heart, and proba-
bly therefore, its force, does not ip-
creafe with the increafing bulk of
the body, and that the adtion of the
heart is the principal extending
power in the {yftem; it is alfo plain,
that the extending power does not
increafe in the fame proportion with
the increafing denfity of the folids;
and therefore, that thefe two pPow=

ers will, at a certain period, come to-
balance each cther,

CCXCIX. But, not only is the
force of the heart thus conftanily
aiminthing, with refped to the re-
Liftance of the arteries, but the force

of
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of the heart, though it wereftill fub-
fifting, has, from other caufes, lefs
effe& in extending thearteries, The
blood 1s more confined tothe arteries,
and extends them further in propor-
tion to the refiftance 1n the veins, as
in (CCXCVIL); and this refiftance
in the veins, and the extenfion of
the arteries depending upon it, will
‘be more or lefs, accordiag to the re~
{peGive denfity of thele two fets of
vefiels, But it appeass from the
experiments of Sir Clifton Win-
tringham, that the denfity and firm-
nels of the veins, with refpe& to
their corretpondent arteries, is much
oreater in young animals than in
oldy and thence 1t appears, that,du-
ring the growth of animals, the ar-
teries are acquiring an increafe of

denfity in a greater proportion than

the
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the veins are at the fame time; and
therefore, that the reliffance 1n the
veins with refpelt to the arteries,
mufl be conitantly diminifhing ; that
the veins will therefore receive a
a greater proportion of -biood; that
1n the {ame proporiton the arteries
will be lefs extended; and, /affly,
that the diminifhed refiftance in the
velns, concurring with the dimi-
nifhed force of the heart, will the
{fooner bring the increaling rigi-
dity ot the arteries, and there-
fore, of every fibre of the bo-
dv,to be m balince with the ex-
~ tending powers; at leaft, {o far as to
prevent ticir producing any further

grz,w‘ih.

L. Thisaccount of the change
of the refifiances 1a the arteries and

VEINS
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veins, with refpe& to one another,

15 agreeable to phaenomena, which
thew that the arteries are larger,
and contain more blood in propor-

tion to the veins in young animals,
than in old; that arterial haemor-
rhagies occur moft frequently in
young perfons, and that congeftions
1n the veins, with haemorrhagies, or

hydropic effufions depending upon

them, occur moft frequently in old
age.

CCCL It is probable, that the re~

fiftance both of arteries and velns,
goes on increafing, while the force-
of the heart is not increafing at the
lame time ; but it appears alfo, that,
from the diminifhed force of the
heart, and the compreflion which
the fmaller veffels are conftantly ex-

Y | pofed
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poled to from the diftenfion of the-

larger, the aGion of the mufcles,
and other caufes ; the number of

{fmall 1feﬁel§, and therefore the ca-

pacity of the whole fyftem, is con-
ftantly diminifhing fo much, that
the heart may ftll, for {fome time,

be {ufficient for the circulation of
the blood. But, while the refiftan=
ces in the veflels are conftantly in-
creafing, the irritability of the mo-

ving fibres, and the energy of the |
brain, are at the fame time conftant-

ly diminifhing ; and therefore the
power of the heart muft at length
become unequal to 1its tatk, the cir=
culation muft ceafe, and death en-
{ne.

CCCIL The unavoidable death of

. old perfons is thus, in part, account-
- ed
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ed fors but it is, however, - fiill
probable, that the fame event pro-
ceeds chiefly from the decay and
total. extintion of the excite-
ment or vital power CXXXVI, of
the nervous. {yftem, and that from
caules very much independent of
the circulation of the blbod, and- arj-
fing in the nervous fyftem itfelf, in
confequence of the progrefs of -life.

This feems to be proved by the de-
cay of {enfe, memory, intelle@, and
irritability, which conflantly takes

placey as life advances beyond a
certain period,
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