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1.

MEDICINE is the art of preventing -

and of curing difeafes.

1L,

Before confidering the application of
this art to particular difeafes, certain ge-
neral doctrines aré neceflary to be premi-
{ed, which are called THE INSTITU-
TIONS OF MEDICINF.

A 11,






PART

PHYSIOLOGY.

IV,

HE do@rine which explains the con=
ditions of the body and of the mind
neceflary to life and health, is called PHY=
SIOLOGY, or the Do&rine of the Animal
Oeconomy:.

3 V.

The fun&ions of the animal ceconomy
are many and various; and fo complicated
with each other, that it 1s difficult to find

the moft proper order in which they may
be delivered. That, however, {feems the

A 2 beft
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beft which confiders them as nearly as
may be according to the feries of caufes

and effe@s.

VI.

Upon this plan we {hall treat,

1. Of the folid matter, of which a
great part of every organ of the body con-
{ifts.

2. Of the nervous {yftem, in which the
motions of the body for the moft part be-
gin, and upon which the motions pro-
duced 1n it chiefly depend.

3. Of the motion and circulation of the
bload, anm the feveral organs and
actions employed in fupporting it.

4. Of the funcions employed in fup-
porting and repairing the feveral folid
and fluid matters of the body; and, on
this occafion, of the nature of the feveral
fluids themfelves.

k2

5. Of
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5. Of the organs employed 1n receiving
and modifying the impreflions of external
bodies neceflary to {fenfation; and of their
feveral fun@ions.

6. Of the moticns of the whole body,
or of 1ts feveral parts which depend on
the a&ion of mufcles, and not before ex-

plained.
7. Of the fun&ions peculiar to” the

fexes, and of generation.

AR WS e R L



PHYSIOLOGY.

Lo 6l b

OF THE SiMPLE SoOLIDS.

VIL

Tue folid parts of the body feem to be
of two kinds; one whofe properties are the
fame in the dead as in 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
firlt are called the SIMPLE SOLIDS. Of
thefe only we fhall treat here; and of the
others, which may be called VITAL SO-
LIDS, being the fundamental part of the

ner-
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nervous {yftem, we fhall treat under that
title in the following fection.

VIIL

The fimple folids are fuited to the pur-
pofes of the animal ceconomy by a certain
force of cohefion, joined with a certain
degree of flexibility and elafticity,

IX.

Thefe properties of the fimple folids, in
different parts of the body, in different
bodies, and on different occafions in the
fame body, are neceffarily in different de-
grees; and this feems to depend upon the
difference of the mixture, aggregation, or
organization of the folid.

X,
The matter of the fimple folid every

where
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where, except in the bones, appears to be
an homogeneous aggregate; and there is
no proper evidence of its being formed of
certain parts naturally difcrete and inco-
herent, which are cemented by others of a
different nature,

AL

Of the fimple folid confidered as an ho-
mogeneous aggregate, the integrant parts
are a mixt, which feems to be nearly of the

fame kind in all the different parts of the
human body, and perhaps in moft of the
parts of every animal: So far as we yet
know, the variety of it is very inconfider-
able.

XI1I,

This, which may be called the ANI-
MAL MIXT, 1s found, by chemical expe~
riment,
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riment, to be confiderably different from
every kind of vegetable or foffil matter;
but the {fame experiments hardly teach us
any thing exa& or ufeful with refpect to
the conftituent parts of this mixt,

XII.

The only particular relative to this,
which we exaélly know, is, that the ani-
mal mixt is formed of water, and of {fome
other matter concreting with it; that, on
different occafions, the ftate of it is varied
by the proportion which the water bears
to the other concreting matter ; and that,
efpecially by a different proportion in this
refpe@, the fimple folid differs in its force
of cohefion, flexibility, and elafticity (VIIL)

XIV.

The proportion of water to the other
matter
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matter in the animal mixt of different per-
fons feems to depend, in the firft place,
upon the nature of the original ftamina in
each; as the different ftate of the fimple fo-
lids, which appears early to diftinguifh fex
and temperament, continucs refpectively
the fame through the whole of life, even
though the different perfons are under the
fame external circumf{tances.

XV.

But, in every parucular perfon, that
- proportion is conftantly changed by the
progrefs of life; and this happens more or
lefs as other caules concur.

XVL

The caufes that can aftect the mixture of
the fimple folid, are either the ftate of the
nutritious fluid conveyed by the ordinary

chanpels,
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channels, or fome matters from without in-
{inuated into the folid.

XVIL

The ftate of the nutritious fluid may be
varied by the quantity and quality of the
aliment taken in, by the powers of concoc-
tion and aflimilation, by the circumftances
of application and concretion, or by cer=
tain preternatural matters carried along
with it,

XVIIL

The external matter that may be infinu-
ated into the fimple folid 1s various, but

for the moft part is only aqueous moifture
in greater or lefs quantity,

XI1X.

That thefe {everal caufes may affect the
pro-
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proportion of water in the fimple folid, and
thereby give a different ftate of i, is fuf-
ficiently obvious: That the fame caufes
may alfo affet the other concreting mat-
ter, we can, in general, perceive to be pof-
fible; but in what manner, or upon what
occafions they do fo, 1s not eafily dif-

cerned.

XX.

The properties of the fimple {olid (VIIL)
may be alfo varied by its ftate of aggrega-
tion; and this again may be varied, 1. By
the temperature of the atmofphere to which
the body is long expofed. 2. By the pref-
fure, external or internal, which 1s applied
to the folid. 3. By the degree of extenfion
of the folid beyond its natural ftate, which,
in every living body, is given more or lefs
to every part of the foft or flexible folids ;

and,
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and, /a/ly, by the motion or reft to which
the folid is accuftomed.

XX

The properties (VILI.) of the folid parts
are alfo varied by the ftate of their orga-
nization. This every where depends upon
an arrangement of fibres, the ftate of cel-
lular texture, or upon a texture of veflels;
and therefore, to explain the different ftates
of organization, it will be enough to men-
tion the caufes of the differences which oc-
cur in thefe fundamental parts.

XXII.

Fibres may differ in fize by the feveral
caufes (XIV.—XXI.) affeting the mix-
ture and aggregation of the matter of
which they are formed, and by thefe caufes
alone; but how far the organization of

any



18 PHYSIOLOGY,.

any part depends upon an arrangement of
fibres, we cannot diftinétly perceive ; and,
if it does, we cannot perceive that the f{tate
of fuch parts differs otherwife than by the
{ftate of the cellular texture every where
interpofed between the fuppofed fibres.

XXIII.

The ftate of cellular texture is the moft
important circumftance in all organized
parts ; and it may be varied by many dif-
ferent caufes. 1. The texture may be more
denfe, and thereby firmer, as it has been
more prefled by the a&ions of life or ex-
ternal force; by which means efpeciaily it
is changed in the progrefs of life. 2. The
cellular texture may be increafed in bulk,
and rendered firmer by a new growth ta-
king place in it, as frequently happens in
membranes which are {flowly and gradually
ftretched out. 3. The fame texture may

be-
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become weaker by fome part of it being
eroded by acrid matters generated in the
body, or externally applied. 4. It is ana~
logous to this, that, when any part is fu-
{tained by feveral layers of cellular texture
or membranes, fuch fupport is weakened
by one or more of thefe layers being cut
through; and the fame weaknefs is indu-
ced when any external compreflion, which,
for fome time, had been applied, is taken
away. §. The ftate of the cellular texture
1s varied by the matter .contained in its
cells; which is fometimes a matter con-
creting into a folid mafs, and fometimes a
preternatural quantity of an aqueous ine~
laftic fluid. The bones formed in the firft
manner may again become foft by cthe har-
dened matter’s being diflolved and reab-
forbed. 6. When the mobility of parts on
one another depends upon the extent of
cellular texture connecting them, that mo-
bility is diminifhed or deftroyed by a great

1 | part
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part of the cellular texture being eroded or
cut away, and the remaining parts being
united together; fo that the parts are now
connected by a fhorter portion of cellular
texture than before. 7. Parts naturally
{eparate may lofe their mobility by being
joined together by a cellular texture formed
between them, as happens when any two
furfaces are for fome time kept clofely ap-~
plied to each other.

XXIV.

In fo far as a folid part is formed by a
texture of veflels, its properties (VIIL)
may be varied by the different ftates of
thefe veflels; which, 1. may be more or
lefs full of fluids. 2. They may be chan-
ged into a folid mafs, by the fluid, con-
tained and ftagnating in them, concreting
into a folid. 3. They may be changed in-
to a folid, if the fluids that {hould pafs

through
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through them are intercepted, and the ca-
vity 1s filled with a cellular texture; or,
4. They may be changed into a folid, if]
by collapfe or preflure, the fides of the
vellels are applied to each other and con-
crete together.

XXV.

The pathology of the fimple {folids can-
not be properly feparated: from their phy-
fiology; and therefore many different {taces
of*thefe folids, though fuch as are always
morbid are mentioned above. We think
it proper to fubjoin here a fhort view of
the whole of that pathology.

XXVI,

The difeafes of the fimple {olids are,
I. Thofe of the naturally foft parts.
1. Debility with flexibility.
Debile tenerum, gracile, Gaub. Pathol,
107101,

B Dc'ﬁﬂ#’
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Debile tabidum Gaub. ibid, 161. 2.
2. Debility with fragility.
Debile fiffile Gaub. 1€1. 3.
3. Laxity.
Debile laxum, flaccidumy Gaub, .160. 1,
4. Flaccidity. '
Debile iners Gaub. 160. 2.
5. Rigidity diminifhing flexibility.
Rigidum tenax Gaub. 1635. 1.
6. Rigidity deftroying flexibility.
Rigidum durum Gaub. 165. 2.
11. Thofe of the naturally hard parts,
1. Flexibility.
Debile flexile Gaub, 160. 3.
2. Fragility.
Fragile fpongiofum Gaub. 161. 4.
Fragile vitreum Gaub. 165. 3.
Of all thefe morbid affe¢tions, we fup-
poie the remote and proximate caufes may

be underftood from what is delivered above
(XIV.—XXIV.)

s ECT.
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SIECT. 1L

Or THE NERVOUS SYSTEM.

XXVIIL

THE nervous fyftem, as the organ of
fenfe and motion, is connefted with {o
fo many functions of the animal ceconomy,
that the ftudy of it muft be of the utmoit
importance, and a fundamental part of
the ftudy of the whole ceconomy.

A general view of the Nervous Syflem.

XXVIIIL

The nervous fyftem confifts of the me-

dullary fubftance of the brain, cerebellum,
5o medulla
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medulla oblongata, and {pinalis; and of
the {fame fubflance continued into the
nerves, by which icis difiributed to many
different parts of the body.

X XIX.

The whole of this {yftem feems to be
properly diftinguifhed into thefe four

Pﬂ.rtﬁ .

1. The medullary fubltance containéd in
the cranium and vertebral cavity; the
whole of which feems to confilt of di-
fliné& fibres, but without the feveral ﬁbres:
being f{eparated from each other by any
evident enveloping membranes.

N. When we fpeak of functions, which are
or may be in common to every part of this
portion of the nervous {yftem, we fhall fpeak of
the whole under the ‘title of the BRAIN; but,
when it is neceflary to diftinguifh the particular

parts, we fhall take care to avoid ambiguity.
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2. Connected with one part or other of
N° 1. are, the NERVES, in which the
fame medullary fubftance is continued,
but here more evidently divided 1nto
fibres, each of which is feparated from
the others by an enveloping membrane
derived from the pia mater.

3. Parts of the extremities of certain
nerves (2.), in which the medullary {fub-
flance is divefted of the enveloping mem-
branes from the pia mater, and fo fituated
as to be expofed to the allign of certain
external bodies, and perhaps {o framed as
to be affeted by the a&lion of certain
bodies, only: Thefe we name the SEN-
TIENT EXTREMITIES of the nerves.

4. Certain extremities of the nerves (2.)
{o framed as to be capable of a peculiar
contractility : and, in confequence of their
fituation and attachments, to be, by their
contraction, capable of moving moft of the
{olid and fluid parts of the body. Thele

B2 we
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we name the MOVING EXTREMITIES
of the nerves: They are commonly named

MOVING or USCULAR FIGRES.

N. That the mufcular fibres are a continuation
of the medullary fubftance of the brain and nerves,
has not been fhown by the anatomifts, nor uni-
verfally admitted by the phyfiologifts; but we now
fuppofe it, and hope afterwards to render it fuffi-
ciently probable.

Are the ganglions of the nerves to be
confidered as a part of the nervous fyftem
diftinguifhed by a peculiar function?

XXXO

Thefe feveral parts of the nervous fyftem
are every where the {fame continuous me-
dullary {ubftance which we fuppofe to be
the vital folid of animals, {fo conftituted in
living animals, and in living {yftems only,
as to admit of motions being readily pro-
pagated from any one part to every other

part
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part of the nervous {yftem, {o long as the
continuity and natural living ftate of the
medullary fubftance remains.

N. It is obferved, that the compreflion of any
part of the medullary {ubftance prevents the com-
munication of motion between the parts that lie
on different fides of the part comprefled ; and it is
probable, there are other caufes befides compref-
fion, which may alfo affet the medullary fub-
ftance, fo as to interrupt in it the communication
of motion ; but they are not diftictly known. In
the mean time, we ufe the expreflion, that a nerve,
or other portion of the nervous {yftem, is free, to
denote its being free, not only from compreffion,
but from every other {uppofed caufe interrupting
the communication of motion.

The condition fitting the medullary fubftance
forhaving motion propagated in it, we fuppofe to be
the prefence of a certain fluid; which we therefore
name the nervous fluid, without meaning however
at prefent to determine any thing with regard to

its fource, nature, or mannner of allting.

B 3 XXXIL,
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XXXI.

In the living man, there 1s an 1mmaterial
thinking fubftance, or MIND, conftantly
prefent; and every phenomenon of think-
ing is to be confidered as an affe€ion or fa-
culty of the mind alone. But this imma-
terial and thinking part of man 1s fo con-
nected with the material and corporeal
part of him, and particularly with the
nervous {yftem, that motions excited in
this give occafion to thought; and thoyght,
however occafioned, gives occafion to new
motions in the nervous {yftem. This
mutual communication or influence we
aflume with confidence as a fa&t : But the
mode of 1t we do not underfiand, nor pre-
tend to explain; and therefore are not
bound to obviate the difficulties that at-
tend any of the fuppofitions which have
been made concerning it.

XXXII,
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XXXIL .

The phenomena of the nervous fyftem
gccur commonly 1n the following order.
The impulfe of external bodies alts upon

the fentient extremities of the nerves;

and this gives occafion to preception or
thought, which, as firft arifing in the
mind, we term SENSATION. This fen-
fation, according to its various modifica-
tion, gives occafion to VOLITION, or the
willing of certain ends to be obtained by
the motion of cerrain parts of the body;
and this volition gives occafion to the con-
traction. of mufcular fibres, by which
the motion of the part required 1s pro-
duced. |

N. This is an example of the molt ordinary
caic; but we do not mean to fay it is the only
cafe of communication between the different
parts of the nervous {yftem.

XX X1
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XXXIIIL

As the mmpulfe of bodies on the fen-
tient extremities of a nerve does not occa-
fion any fenfation, unlefs the nerve be-
tween the fentient extremity and the brain
be free (XXIX. 3.); and as’ in like man-
ner, volition does not produce any con-
traction of mufcles, unlefs the nerve be=
tween the brain and mufcle be alfo free;
we conclude, from both thefe fa@s, that
fenfation and volition, fo far as they are
connected with corporeal motions, are
fun&tions of the brain alone; and we pre-
fume, that fenfation arifes only in con-
fequence of external impulfe producing
motion in the fentient extremities of the
nerves, and of that motion’s being thence
propagated along the nerves to the brain;
and, in like manner, that the will opera-
ting in the brain only, by a motion begun

there,
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there, and propagated along the nerves,
| produces the contration of muicles.

-

XX XIV.

From what is now {aid, we perceive
more diftinétly the different funétions of
the feveral parts of the nervous {yftem, as
diftinguifhed in (XX1X.), 1. The fentient
extremities (XXI1X. 3.) {feem to be particu-
larly fitted to receive the impreflions of
external bodies ; and, according to the dif-
ference of thefe impreflions, and of the
~condition of the fentient extremity itfelf,
to propagate along the nerves motions of
a determined kind, which, communicated
to the brain, give occafion to fenfation.
2. The bain (XXIX. 1.) feems to be a
part fitted for,-and fufceptible of, thofe
motions with which fenfation, and the
whole confequent operations of thought,
are connected; and thereby is fitted to

form
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form a communication between the mo-
tions excited in the {entient, and thofe in
confequence arifing in the moving extre-
muties of the nerves, which are often re-
mote and diftant from each other. 3. The
moving extremities (XXIX. 4.) are {o fra-
med as to be capable of contration, and
of having this contraction excited by
motion propagated from the brain, and
communicated to the contractile fibre.
4. The nerves, more ftri¢tly fo called
(XXIX. 2.), are to be confidered as a col-
lection of medullary fibres, each inveloped
in its proper membrane, and thereby {o
feparated from every other, as hardly to
admit of any communication of motion
from any one to the others, and to admit

only of motion along the continuous me-
dullary fubftance of the fame fibre, from its

origin to the extremities, or contrariwife,

XXXV,
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XXXV.

From this view of the parts of the ner-
vous fyftem, of their {feveral functions and
communication with each other, it ap-
pears, that the beginning of motion in the
animal ceconomy is generally conneéted
with fenfation; and that the ultimate
effects of fuch motion are chiefly actions
depending immediately upon the contrac-
tion of moving fibres, between which and
the fentient extremities the communica-
tion is by means of the brain. Wherefore,
in ftudying the nervous fyftem, we judge
it proper to confider, 1. Senfation, and
with that the general fun@ion of the fen-
tient extremities. 2. The a@ion of the
moving fibres. 3. The fun@ion of the
brain. In confidering thefe three heads,
the function of the nerves, more ftrictly fo
called, will of ¢ourfe be fufficiently ex-
plained.

2 CHAP.
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OF SENsSATION.

XXXVI.

UR {enfations may be be confidered

as of two kinds: 1. Thofe which
arife from the impulfe or impreflion of
external bodies, which we therefore name
SENSATIONS OF IMPRESSION.
2. Thofe which arife from the mind’s be-
ing confcious of its own action, and of
the motions 1t excites; and thefe we name

SENSATIONS OF CONSCIOUSNESS.

Senfations of Impreffion.

XXXVIIL

The fenfations of impreflion are very
X various;
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various ; but have been generally referred
to five heads or kinds, commonly called the
five Tenfes; that is, thofe of fight, hearing,
{mell, tafte, and touch.

XXXVIIL

The four firft of thefe are each of théem
properly confidered, as forming one ge-
nus of fenfations: 1. As the particular
fenfations comprehended under each head
(XXXVIIL.), though very various, are,
however, perceived to have fomewhatcom~
mon to all of them. 2. As thofe of the
{fame genus all arife from impreflions made
upon one part of the body only, and that
of a peculiar organization. 3. As thofe of
the fame genus all arife from the aétion of
external bodies of one kind only, or of
one and the fame quality, by means ﬂf
which they a& upon our organs.

XXXIX,



36 PHYSIOLOGY.

XXXIX.

No {uch charalters concur in eftablifli-
ing one genus of the fenfations referred to
the fifth head of touch, which are various
in all thofe refpects (XXXVIIL); and
phyfialogifts {feem to have referred to
this head of touch every fenfation that
does not manifeftly belong to the other
four, and among the relt many of
the fenfations of confcioufnefs. It might
perhaps be ufeful to diftinguifh into ge-
nera, the feveral fenfations referred to
touch; but it is not neceflary to be done
here.

From certain fenfations referred to touch,
it appears, that not only the extremities
(XXIX. 3.), but that every part of the
nervous {yftem (XXVIIL), is fentient with
refpec to certain impreflions.

Sern=
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Senfations of G'af_a{/ﬂmfnsﬁ.

XL.

The fcnfat;mns of confcioudnefs may be
referred to the following heads: 1. Thofe
of apperception, by which we are in ge-
neral confcious of thinking, of perceiving,
judging, and willing, and thereby of our
exiftence and identity. 2. The fenfations
arifing from the particular ftate of thinking,
as perception, memory, and judgment, are
more or lefs clear, ready, or exadt. - 3. The
fenfations arifing from the particular ftate
of volition, and its various modes. 4. The
fenfations arifing from the general ftate
of adtion, as vigorous or weak, eafy or
difficult. 5. The fenfations arifing from
particular acions, or a confcioufnefs of
the actions excited, and of the motion of
the different parts of the body. 6. The

C fen-
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fenfations arifing from the diminution or
abfence of impreflions.

Under each of thefe heads, a great num-
ber of particular fenfations are compre-

hended, but not neceflary to be farther
{pecified here.

Laws or general Circumflances of Senfation.

XLI.

Of the four firft genera (XXXVIL), the
fenfations arifing give no indication of the
nature of the bodies ating on our organs,
or of the mode of their a@tion; and when we
otherwife learn thefe circamf{tances, we can
perceive no necellary connection between

them and the fenfations which they pro-
duce. But, from certain {enfations of
‘touch and confcioufnefs, we acquire the
notions of folid figure, of nhotion, im-

pulfe,
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pulfe, impenetrability, and the communi-
cation of motion, and confider the fenfa-
tions ‘as exadtly correfpondent to the cir-
cumflances of external bodies. At the
{fame time, as we know of no other action
of bodies on €ach other but that of im-
pulfe; and as, in the cdfe of the fenfations
of the four firlt genera, we learn, that an
impulfe takes place, we have comprehend-
ed the whole under the title of Senfations of
Impreflion, and confider all of them as per=-
ceptions of impulfe.

XLIL

To produce any fenfation of impreflion,

a certain force of impreflion is neceflary ;
and from a leffer force, no fenfation arifes.
The degree of force is likewife fo limited on
the other hand, that, in a high degree, it
deftroys the organ; and, in degrees ap-
proaching to this, a general fenfation of
C2 pain,
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pain, rather than the fenfation of any par-
ticular obje@, is produced.

XLIIL

Within thefe limits, however, our fen-
fations are not exactly correfpondent to
the force of impreflion, nor do they make
any exact eftimate of that force. Ufually
fenfation is relative to the change that is
produced in the nervous fyftem; and a fen~-
fation pm{fes ftrong or weak, only ag it is
ftronger or weaker than that which had
immediately preceded it, or than that de=-
gree of force to which the nerves had been
immediately before accuftomed. For this
reafon too the limits (XLIL) are very va-
viable. |

XLIV,

Different fenfations do not always imply
2 : &
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a different kind of ation in the bodies
producing them; for fometimes diffe~
rent {fenfations arife merely from a diffe-
rent degree of force in the fame kind of

action, as is manifeft in the cafe of heat
and cold.

XLV,

To fenfation from impreflion, a certain
duration of impreflion is neceffary.

XLVL

The mind’s refting for fome time upon
one fenfation, is called ATTENTION.

This, like the duration (XLV.), is necef-
fary to give an impreflion its full effe&.

ALVIL

The mind feems to be determined to
) attention
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attention by the force of impreffion; by
the pleafure or pain arifing 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.

XLVIIL.

If the force and duration of impref-
{ion, and the attention of mind, are all in
the due degree, the fenfation often remaing
for fome time after the impreflion or ac-
tion of the external body has ceafed.

XLIX.

The mind admits of, or can attend to,
one fenfation only at one time,
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L.

Though the mind admits but of one fen-
fation at one time, feveral impreflions may
acl at the fame time, if they be fuch as
can unite in producing a fingle {fenfation;
and fuch is the cafe of many of the im-
preflions which produce the particular
fenfations of the fame genus, as in thofe
efpecially of colour, found, {mell, and
tafte.

LI

In each of thefe genera, many impref-
fions, which feparately produce particular
{pecies, can unite in producing a fingle
fenfation, which is always a neutral, or
one different from either of the feparate
fenfations,

C 4 LII,
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LI,

Thig union of impreflions may take
place, either when the impreflions are ex-
actly fynchronous, or when the one fuc-
ceeds the other before the fenfation of the
firft (XLVIIL) has ceafed.

LIIL

Though the motion excited in the fen-
tient extremities by impreflion remains
fome time, as in (XLVIIL), it muft be
{fuppofed to become continually weaker,
till at length it ceafes altogether, and with -
it the fenfation.

LIV,

The fame impreflion foon repeated, does
not produce the fame {trength of {fenfation
as before. Hence, all new impreflions

are,
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are, ceteris paribus, ftrongeft; and mode-
rate impreflions fﬁ:quently repeated, pro-
duce no fenfation, unlefs their force is con-
fiderably increafed.

LV.

A&ions which at firft produced a {fenfa-
tion of confcioufnefs, as accompanied-with
volition, come, by repetition, to be per-
formed withoat any fenfation; or they
produce it only when they are performed
with uneafinefs, pain, or unufual force.

LVI.

Impre{lions being given, their effeés in
producing fenfation are different in differ-
ent perfons, and 1n the fame perfon at dif-
ferent times. - This muft arife from {ome
difference in the ftate of the bodies acted
upon, which may perhaps be referred to

the
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the following heads: 1. The ftate of the
common teguments, or other parts inter-
pofed between the imprefling body and the
medullary fubftance of the fentient extre-
mity. 2. The different ftate of the medul-
lary fubftance of the fentient extremities,
as given to it in the original ftamina.
3. The different ftate of tenfion in the me-
dullary fubftance of the fentient extremi-
ties, as given to it by the ftate of the
blood-veflels conftantly connected with it.
4. The ftate of the fame medullary fub-
{tance, as affected by heat or cold. 5. The
ftate of it as produced by former impref-
fions (XLIII. LIV.) 6. The ftate of the
nerves along which the motion is propa-
gated. 7. The ftate of the brain or fenfo-

rium. 8. The ftate of attention (XLVI,
and XLVIL.)

LVII.
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LVIL

Different parts of the body are {enfible,
and fenfible only by means of nerves pre-
fent in them: but anatomy does not al-
ways determine certainly with regard to
the prefence or abfence of nerves; and,
thetrefore, the fenfibility of feveral parts
can be determined by experiment only;
which, however, is alfo fallacious.

LVIIIL.

Particular fenfations arife from impref-
fions on certain parts only: 1. Becaufe the
{entient extremities in thefe parts are fo {i-
tuated as to be expofed to the a&tion of cer-
tain external bodies only. 2. Becaufe the
fentient extremities are conneéted with an

organ that increafes the force of the exter-
‘ nal agent, or modifies its aGion in the man-

ner
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ner neceflary to a determined impreflion.
3. Becaufe the fibres of certain fentient ex-
tremities are, by their fize or tenfion, ficted
to be a@lled upon by certain external bo-
dies anly. 4. Becaufe certain fentient ex-
tremities are fo conftantly preferved in a
certain {tate, as to render them more fen-
{ible to a change.

Thefe circumf{tances determine the mode
of impulie, but do not account for the fen-
{ation atifing from it.

LIX.

Different fenfations are accompanied
with different judgements concerning the
bodies making impreflion, and the part of
the human body upon which it is made.
Some {enfations are referred to bodies at a
diftance ; others, to external bodies in
contadt ; and others to the feeling body it~

{elf.
{ IR
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LX,

When {enfations are referred to our own
bodies, it is in three feveral ways: They
are moft commonly referred to the part on
which immediately theimpreflion is made;
and this, with regard to the external parts,
very accurately ; but, with regard to the
internal, much lefs fo: And commonly
the fenfations arifing from interral parts,
are referred to the incumbent external part,
with fome obfcure diftin¢tion between fu-
perficial and more deep. 2. Senfations are
fometimes referred, not to the part upon
which the impreflion is immediately made;
but to a diftant more fenfible part, to
which a motion 1s propagated from the
part imprefled. 3. As fenfations ufually
arife from impreﬂinns made upon the ex-
tremities of the nerves, and are referred to
thefe; fo impreflions made on the nerves

in
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in their courfe, are fometimes referred to
the extremities from whence they had com-~

monly arifen.

LXI.

The fenfations of confcioufnefs (XL.1.2.)
are referred to the encepbalon. So are thofe
of XL. 3. if they are moderate; but, if
more vehement, they are often referred to
thofe parts in which their effets are exert-
ed, as the heart and organs of refpiration.
The fenfations (XL. 4. and §.) are feldom,
with accuracy, referred to particular parts,
but indiftin@ly to a whole member. We
are not confcious of the action of particu-
lar mufcles, except when their contraction .
is fpafmodic.

LXII.

We are difpofed to combine our fenfas
i tions
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tions as united in one obje&t; and thus
form what are called COMPLEX IDEAS.

LXIIL

‘We compare our feveral fenfations, and

from thence acquire new {enfations of
RELATION,

LXIV,

When fenfations formerly received are
again renewed by the fame objects, it is,
for the moft part, with a confcioufnefs of
their having been formerly received; and

this faculty we call REMINISCENCE.

LXV,

Perceptions formerly received can be
renewed without the prefence or action of
the object which formerly gave occafion to

them
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them: and if this 1s attended with the con-
{cioufnefs of a difference between the vi-
vidity of the two perceptions, and particu-=
larly of the abfence of the original objects,

fuch a renewed perception 1s called an
IDEA; and the faculty by which this re-
newal is made, is called MEMORY.

LXVI.

Perceptions formerly received, can,
without the prefence of the original objed,
be renewed alfo in {fuch a2 manner, that the
mind does not perceive any difference be-
tween the original and the renewed per-
ception ; and therefore, fuch renewal is al-
ways attended with the perfuafion of” the
prefence of the objeCt. The faculty by
which fuch renewal is made, we call IMA-
GINATION, more {trictly.

LXVIL
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LXVII.

Reminifcence depends upon the force
or frequent repetition of the former fenfa-

tion.

LXVIII.

Memory depends upon an aflociation of
perceptions, which is formed by their be-
ing frequently repeated immediately after
each other; by their being parts of the
fame complexidea; and, by their having
relations marked. Memory 1s generally
faithful vo fuch aflociations: butit is more
or lefs fo in different perfons, according to
the number and importance of the rela~
tions marked ; according to the frequency
of the repetition of the fenfations, and the
marking of their relations ; and according

D 10 t)
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to the different ftates of the brain, very
little known.

LXIX.

Imagination feems always to depend up-
on internal caufes, that is, upon caufes act-
ing in the brain.

LXX.

Memory and imagination renew diftinét-
ly the ideas of {feeing and hearing only. All
others are renewed imperfectly, or notatall;
but all others may be aflociated (LXVIIL)
with the fenfations or ideas of feeing and
hearing, fo that thefe become figns of the
others. The memory, in renewing thefe
figns, fo far renews the idea belonging to
them, as to renew their {everal aflociations
and relations ; to renew, in fome degree,
the pleafure or pain which formerly attend-

ed



ed the fenfations themfelves; and particu-
larly to renew the emotions of mind, or

motions of the body, which the fenfations
formerly produced.

LXXIL

Moft of our {enfations, perhaps all of

them, are either pleafant or painful.

LXXII.

The words pleafant and painful are com-
. monly generic terms, each of them com-
prehending a great many fpecies, which
{feem to require being aflorted under feve-
ral different genera. Thus, in the firft
place, our fenfations may be divided into
thofe we defire, and thofe we are averfe to.
Of thofe we defire, we may diftinguifh
thofe which arife from qualities we refer
to other bodies, from thofe we refer en-

D2 tirely



56 PHYSIOLOGY.

tirely to our own. 'The firt may be
named more {tritly the AGREEABLE, the
laft the PLEASANT. In like manner, of
the fenfations we are averfe to, we may di-
{linguifh the DISAGREEABLE and the
PAINFUL. But, farther, the laft muft be
diftinguifhed from the fenfe of averfion,
which aceompanies certain fenfations of
confcioufnefs, as the fenfe of debility, lafli-
tude, difficulry, &c. and particularly from
that which 1s referred obfcurely to internal
parts, and this we name ANXIETY. Thefe
fenfations may be called the UNEASY ;
and every one diftinguithes this kind from
that of the PAINFUL, more ftritly fo
called.  Thefe laft feem to be always fen-
{ations of impreffion, referred pretty accu-
rately to a particular part.

There is thus a foundation for eftablifh-
ing different genera of the fenfations we

defire, and of thofe we are averfe to; as

alfo, for greater precifion in the employ-
ment
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ment of terms: but the fixing the limits of
thefe genera, and aflorting the feveral {pe-
cies, may be ftill difficult; {o that we can-
not be certain of applying the terms every
where with ftrit propriety.

LXXIII,

The enumeration of the agreeable or dif-
agreeable, and even of the pleafant fenfa-.
fations, would not be of much ufe here;
and the enumeration of the uneafy and
painful, though much more interefting,
belongs to the pathology. However, we
think it proper to deliver here the few fol-
lowing propofitions. |

LXXIV.

Senfation and adtion, within certain li-
mits, are always defired ; and the want of
fenfation, or imperfe@ and indiftin@ fen-

¥ 2 Bz {ations,
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{ations, are always uneafy. In action of
every kind, the fenfations of debility and
difficulty are alfo uneafy.

LXXV.

In fenfations of impreflion, their being
pleafant or painful often depends on the
degree of force in the impreflion, allow-
ance being made for the fenfibility of the
{yftem.

LXXVI,

As impreflions, by being repeated, pro-
duce weak fenfations (LIV.), impreflions,
at firft painful, may, by repetition, be
changed into pleafant, and the pleafant in-
to infipid and uneafy. Hence arifes, with
regard to moderate impreflions, the plea-
fure of novelty, the defire of variety, and

the
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the defire of increafing the force of pleafant
impreflions.

LXXVIL

There 1s a condition of impreflions, ren-
dering them objeéts of defire or averfion,
that cannot with certainty be referred to
their force. This condition we call the
quality of impreflions.

LXXVIIL

Impreflions are often rendered objets of
defire or averfion, by combination, fuccef-
fion, and relation.

LXXIX,

No fenfations arife originally in the
mind, without a previous change in the

ftate of the body.
D4 LXXX.
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LXXX.

Certain impreflions, and certain {tates of
the body, like to thofe which produce the
fenfations of confcioufnefs, may both of
them act upon the nervous {yftem, without
producing any fenfation.

SECT.
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406 gl 1 HeE |

CHAP. IL

Or THE ACTION OF MOVING FIBRES.

LXXXI.

HE moving fibres (XXIZX. 4.), fo far

as yet known, are of one kind only,
~and the {ame every where, as in the moft
commonly known mufcles. Hence, the
terms moving and mufcular fibres are of
the fame import.

LXXXII,
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LXXXII.

A mufcular fibre is {fuppofed to have a
peculiar organization, different both from
that of the fimple {olid fibre, and from that
of the medullary fibres in every other part
of the nervous fyftem; but wherein that
peculiarity of organization confifts, is not
yet afcertained.

LXXXIIL

A mufcular fibre 1s endued with a con-
tradtility, which is different from that of
the fimple folids, or of any inanimate
elaftics, efpecially in this, that the contrac-
tion of a mufcular fibre is excited by cau-
fes which do not affect thefe others. . For,
the contralion of a mufcular fibre 1s ex-
cited by being extended ; and a contrac-

tion is produced, whilft the firetching
power
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power continues to be applied. The {ame
contraction is alfo excited by various ap-
plications, whofe mode of ation we do
not perceive; but we know them to be
fuch as do not affect inanimate elaftics.
In refpeét of thefe caufes by which it

may be excited, the contradility of muf-

cular fibres hath been called IRRITABI~
LITY.

LXXXIV.

The force of contraction in mufcular
fibres is often much greater than thae of
the caufes exciting it.

LXXXV.

The contrad@ility of mufcular fibres
(LXXXIII). appears efpecially in living
bodies, ceafes with life, or foon after,

and 18 probably never produced but with
life.
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life. Hence it is, that, by fome writers,
it is called the VITAL POWER; and the
mufcular fibre endued with it, the LIVING
SOLID. Gaub. Patholog. 169, 170.

LXXXVI.

The contracility (LXXXIII, LXXXIV,
and LXXXV.) hath been fuppofed to be-
long to mufcular fibres, independently of
their connection with the other parts of
the nervous fyftem ; and, upon that fup-
pofition, it hath been called the vis infita.
We fhall call it the INHERENT POWER ;
Haller. Prim. lin. 400.

LXXXVII

The contration of mufcular fibres can
be excited by applications made to other
parts of the nervous fyftem, as well as to
the mufcles; and, as the effe@s of thofe

ap-




PHYSIOLOGY. 65

applications made to the other parts of the
nervous {yftem can be prevented by hLga-
tures made upon the nerves between the
place of application and the mufcle to be
moved, itis concluded, that the contrac-
tion of mufcular fibres can be excited by
a power communicated to them by a mo-

tion propagated along the nerves. This
power 1s called the NERVOUS POWER.

LXXXVIIL

The nervous power (LXXXVIL) is
commonly determined to motion by the
will. This we fuppofe to aét in the brain
only (XXXIIL), and to depend upon fen-
fation, and other modificationsof thought;
and this power, which is to be chiefly re-
ferred to the mind, and a&s in the brain
only, we name the ANIMAL POWER.

LXXXIX.
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LXXXIX.

The facility with which the contra&ion
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
mufcular fibres. Both have been con~
founded under the name of Irritability.

XC.

The mobility and vigour of mufcular
fibres (LXXXIX.) can both of them be
increafed or diminifhed by varicus means.
Whatever can excite the contraGion of
mufcular fibres is called a STIMULUS;
and, in general, the means of exciting con-
traction are called STIMULANT POW-
ERS. The means diminifthing the mo-~

bility and vigour of mufcular fibres are
called SEDATIVE POWERS.
1 XCIL



PHYSIOLOGY. 67

XCL

The inherent power (LXXXVL) is fup-
pofed to be more vigorous, moveable, and
permanent, in certain mufcular fibres than
in others.

XCII.

The inherent power, or the contraction
dependent upon it, can be excited by cer-
tain applications made either to the muf-
cles themfelves, or to the nerves connected
with them ; and, in either cafe, the effects
of fuch application are {o exactly the {fame
as to allow us to conclude, that the matter
in the nerves, -and in the mufcular fibres,
is of the fame kind.

XCIIL

The mufcular fibres are fenfible to vari-
ous imprefhions, and are otherwife organs
of
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of the {enfations of confcioufnefs (XL. 4. 5.)
From this alfo, it is prefumed, that the
mufcular fibres confift of the fame matter
which is the fubject of fenfe in other parts
of the nervous fyftem (XXXIX.)

XCIV.

From XCII. XCIII. and other confi-
derations, we think it probable, that the
mufcular fibres are a continuation of the
medullary fubftance of the brain and
nerves, as alleged XXIX, |

XCV.

Though the mufcular fibres confift of
the fame kind of matter as that in the
nerves, the latter thow no contractility,
becaufe they have not the peculiar or-
eanization (LXXXIL) of the former.

XCVL
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XCVL

The nervous power (LXXXVIL), and
the inherent (LXXXVIL.), may fubfift for
fome time without any connection of the
nerves or muficles with the brain; and
they fubfift alfo in entire bodies for fome
time after life has {feemingly ceafed. Both
powers, however, are {eemingly of equal
duration in thefe refpects; and neither
power feems to fubfift long but in entire
and living bodies.

XCVIL

From whatis faid (XCIL—XCVL), it is
probable, that the nervous and the inhe-
rent powers are fomewhat of the {fame na-
ture; and it is alfo probable, that, in en-
tire and living bodies, both the nervous
and inherent powers have a conftant de=~
pendence upon the animal (LXXXVIIL)

E XCVIIL,
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XCVIIIL,

The contraction of mufcular fibres does
not depend immediately on the motion of
the blood, as it {fubfifts in many animals

after all motion of the blood has ceafed.

XCIX.

The contration of mufcular fibres does
not depend on the inflation of veficles, or
other fuch analogous {tructure, as the
{hortening of the fibres in contraétion is
often greater than take place in fuch ftruc-

fure.

C.

As the force of cohefion in the mufcular
fibres of living animals 1s much greater
than in thofe of dead ones, it is probable

from this and other confiderations, that
the
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the caufe of mufcular contra@ion is an in-
creafe only of that fame power which gives
the contractility of the fimple folids, and of
other inanimate elaftics ; Haller. Prim, Lin.
407. 408.

If this is true, it will alfo explain why
the force of cohefion in mufcular fibres is
greater than that of the medullary fibres
in any other part of the nervous {yftem,
though both kinds of fibres (by XCIV.)
confift of the fame kind of matter.

CIL.

In living and healthy animals, the muf-
cular fibres have a conftant tendency to
contrac¢t; and this tendency we call their

TONE, or TONIC POWER.

CIIL.

The tonic power of mufcular fibres ne-
E 2 ceflarily
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ceflarily {fuppofes their being conftantly ina
{ftate of extenfion beyond their natural or
moft contracted ftate; and in this ftate they
are conftantly kept by the a¢tion of antago-
nift mufcles, by the weight of the parts
they fuftain, by fluids diftending the cavi-
ties they {furround, and by their conne&ion

with fuch diftended cavities, particularly
the blood-veflels.

CIIL

As the diftention of mufcular fibres (by
LXXXIIL) proves a ftimulus (XC.), we
conclude, that the tonic power in them

will ceterts paribus be 1in propertion to the
degree of tenfion (CIL.)

CIV.

I the inherent power (as in XCVIL) is
in dependenence upon the nervous:and

a1~

e sl om e calh i e il e
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animal powers, and thefe may be increafed
or diminifhed by various means, the tonic,
as a part of the inherent power, muft in
fome meafure be in proportion to the ftate
of the nervous and animal powers.

CV.

If the tonic power of any mufcular fibre
depends more upon its ftate of tenfion
(CIIL) than upon the ftate of the nervous
and animal powers (CIV.), fuch fibres will
be more affeted by changes in the ftate
of tenfion, than By changes in the {tate of
the nervous and animal powers; and on
the contrary, &c,

CVI,

- The force of contraction, or the vigour
of mufcular fibres, will be always as the
force of ftimulus, and the vigour of the

E 3 ani-



74 PHYSIOLOGY.

animal, nervous, and inherent ‘powers
taken together.

CVIL

The mobility of mufcular fibres
(LXXXIX.) feems often to be increafed
by caufes which weaken their vigour ;
and, therefore, it 1s induced by the dimi-
nution of tenfion, and by caufes weaken-

ing the animal, nervous, or inherent pow=
ers.

CVIIL

The ordinary contraction of mufcular
fibres is difpofed {pontaneouily to alter-

nate with a relaxation or extenfion of the
fame.

CIX.
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CIX.

In the ftraight mufcles and in the heart,
the alternate contractions and relaxations
readly take place; and that though a fti-
mulus is conftantly applied : but in muf-
cular fibres furrounding cavities, as in the
alimentary canal, bladder of urine, &c.
the alternate motions do not appear, unlefs
a portion of the fibres is cut out, and fepa-
rated from the reft.

CX.

From a difference in the ftate of a mufcle
contracted by inherent power, while the
member it {uftains is moved by external
force, and that of the fame mufcle con-
tracted by the power of the will, we per-
ceive that in the mufcles there may be
a ftate of relaxation without their exten-
fion.

CXIL.
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CXI.

There is a ftate of the contraction of
mufcles that is not difpofed fpontaneouily
to alternate with relaxation, and in which
too the fibres do not eafily yield to extend-
ing powers applied: Such a ftate of con-
traction is called a SPASM.

CXII.

‘When muicles are excited to contration
by preternatural cafes, and are contracted
with unufual velocity and force, and efpe-
cially when the contractions, alternating
with relaxation, are frequently and pre-

ternaturally repeated; fuch motions are

called CONVULSIONS.

CXIIL

If the contraction of mufcies are exert-

ed
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ed with unufual force, and fuch contrac-
tions are often repeated, they in a fhort
time become uncafy and weaker; and
though coutractions are not exerted with
unufual rorce, if they are often repeated,
and for a long time, without an interval of
reft, they alfo become uneafy and weaker.,

CXI1V.

Within certain bounds, with refpect to
force, frequency, and duration, the con-
traction of muicles, by being repeated, is
performed with more facility and force.

CXV.

Are not the contracétions of mufcles pro-
duced by the action of the animal power ;
thofe which are more efpecially liable to

become uneafy and weak by frequent re-
petition ?

SECT,
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o B Uely 1L,

CoHiA Pow 11L:
Or THE FuNcTIiONS oF THE Brain.

CXVL

ROM the effects of ligatures made up-

on the nerves, and of the deftrution

of their continuity, it appears, that, in
their entire ftate, motions may be commu-
nicated from the brain to the other parts of
the nervous {yftem, and from the latter to
the former; and, from the fame experi-
ments it appears, that the brain (XXIX. 1.)
13
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is the organ of fenfation and volition, and
of the feveral intellectual operations inter-
vening between thefe: All'which is con-
firmed by the effets of the organic affec-
tions of the brain upon the intelle€tual fa-

culties.

CXVIL

The brain 1s thus the {fenforium or cor-
poreal organ, more immediately connected
with the mind; and, {o far as a corporeal
organ is employed, all the operations of
thought arifing in confequence of fenfation
are operations of the brain, and are modi-
fied by its various condition ; Boaerh. Inf.
Med. s81. Haller, Prim. Lin. 570, Gaub,
Path, Med, 523. See afterwards (CXXIIL)

CXVIIL

As certain impreflions aé& on the ner-

vous
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vous {yftem, without producing any fen=
fation (LXXX.); and as, at the fame time,
there is hardly any communication be-
tween the different parts of the nervous
fyftem, but by the intervention of the
brain; it 1s from hencealfo probable, that
the brain, by its organization, is fitted to
propagate the motions arifing in one part,
to the other parts of the nervous fyftem ;
and, as thefe mechanical communications
produce different effe@s, according to the
different ftate of the brain itfelf, we, upon
the whole, conclude, that the brain is a
corporeal organ fufceptible of various con-
ditions, and thereby of confiderable in-
fluence in moft of the phenomena of the

nervous {yftem,

CXIX.

The action of the brain, in moving the
feveral parts of the body, is excited by

various
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various caufes, or by the fame caunfes in
different circumftances.

1. It is efpecially excited by the WILL,
dire@ing the motion of certain parts as
means to an end.

As the motion of certain parts is adap-
ted to various purpofes, we are confcious
of willing thefe purpofes, as they occafion-
ally occur, and fo far alfo of the motion
of the parts concerned in them: but,
where the motion of the parts is connec~
ted with one fenfation, or a few only, the
motions required follow thefe fenfations
without our being confcious of {pecially
willing them; and, unlefs we have con-
tinued the practice of adapting the mo-
tions to different purpofes, we lofe the
power of doing fo, and the motions be-
come unavoidably connected with thofe
fenfations which, for a long time, had a-
lone given occafion to them. In moft of
the inftances of what are called VOLUN-

TARY
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TARY MOTIONS, we are confcious of
willing the end propofed, more than the
motions excited ; and, of the mortions
produced, we are confcious chiefly of
thofe of a whole member, or of the gene-
ral effect, and very little of the many par-
ticular motions that concur to produce it.
We are never conicious of the particular
mufcles employed.

2. The a&ion of the brain 1s excited by
the more general and vehement volitions
named EMOTIONS and PASSIONS.
Upon occafion of thefe, the confcioufnefs
of willing the particular motions produced
is always much lefs diftin&, and in many
cafes is not at all perceived. Of the laft
kind are, particularly, moft of the expref-
{fions of the paffions in the countenance

and gefture.
3. By the difpofition of human nature
to IMITATION. This imitation is fome-

times involuntary, often without confcioun{-
nefs ;
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nefs ; and the confcioufnefs which takes
place is often of the general purpofe only,
without that of the particular motions
produced ; or, at leaft, it is of thefe only
as a general effect.

4. By APPETITES or defires, direted
to certain external objects, and arifing from
fenfation, without any reafoning dire@®ing
to an end ; at leaft, without any other end
in the firft inftance butthat of the grati-
fication of the defire.

5. By certain PROPENSITIES or defires
to remove an uneafy or painful fenfation,
in confequence of which motions are ex-
cited, which are not direted to any exter-
nal object, but confined to the body itfelf.

Thefe motions are not forefeen ; nor are
we ever conicious of willing any thing, but
the general effeé. Of this kind, the chief
are the motions of {neezing, coughing,
fighing, hiccuping, vomiting, voiding
urine and feces, yawning, firetching

2 ( (M-
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(pandiculatio), and thofe motions of reftleff
nefs and inquietude which pain and un=
eafinefs produce. Weeping and langhing
are expreflions of emotion and paflion.

In all thefe, as well as in the motions of
N’ 4. fome volition 18 concerned, not only
as they can often be prevented by another
volition prefenting idelf; but, befides, as
the feveral motions which occur in execu-
ting thefe propenfities are more or fewer,
and more or lefs forcible, according to the
vehemence of the propenfity or effort,
Very often the ftimulus to thefe propen=~
{icies is irrefiftible; and, unlefs the peculiar
{timulus 1s prefent, the motions cannot be
produced by any volition.

6. By certain internal impreflions arifing
from the exercife of the funcions of the
body itfelf, which produce no fenfation,
nor produce motions of which we are con-
{cious, except when exercifed in an unufual

manner. Such are the caufes of the mo-
1 _ tions

. -
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tions of the heart and arteries, of the or-
gans of refpiration, of the ftomach, inte-
ftines, and perhaps of many other parts.
With regard to moft of thefe motions, it
may be fuppofed, that they are the me-
chanical effects of their feveral caufes, aét=
ing upon the inherent power of mufcular
fibres (LXXXVL): but it is fufficiently
certain, that they alfo ‘depend upon an
action of the brain; and the effe@s of paf=-
fions, as well as the effets of deftroying
or comprefling the nerves of the organs
concerned, are proofs of it.

The motions mentioned in this article
are commonly {fuppofed not to be accom-
panied with any volition of which we
are diftin&ly confcious. This perhaps is
not ftri¢tly true with regard to moft of
them ; and, fo far as it 1s, it may be im-
puted to that repetition which deftroys
¢onicioufnefs (LV.): But neither can we
entirely adopt this explanation; as thefe

F motions,
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motions, which are intended to follow one
ftimulus only, may be fuppofed to require
no exercife of volition, as in the cafe of the
heart, arteries, and alimentary canal, while
the ation of refpiration, as adapted to va-
rious purpofes, continues to be a voluntary
motion.

7. By various occafional impreflions of
external bodies, and by various occafional
ftates of the .fyftem, or of its particular
parts which excite motions, not only in
the parts to which the impreflions are im-
mediately applied, but alfo in diftant parts,
on which they can operate only by the in-
tervention of the brain. Some of thefe
caufes operate with, others without, fenfa-
tion or volition,

CXX.

In all, or any of thefe cafes in which the
action of the brain takes place, we do not
per=
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perceive the manner, that is, the mechani~
cal means, by which the feveral caufes
produce their effects; and we perceive only
an inftitution of our Maker, eftablifhing
a connection between the feveral caufes
and the motions which enfue. At thé
fame time we, for the moft part, perceive,
that the connections eftablifhed are fuited
to the purpofe of the animal ceconomy ;
and particularly, to the purpofe of fupport=
ing the fyftem in a certain condition for a
certain time, and of averting what might
hurt or deftroy it. This conftitution of
of the animal czconomy we call NATURE ;
and every where in the ceconomy we per-
ceive the vwres confervatrices and medicatri=
ces nature, {o juftly celebrated in the fchools

of phyfic.
CXXI.

It is 1n confequence of this conflitution,
1 E a2 that
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that not only impulfe, and other caufes
which may be fuppofed to produce motion,
do accordingly excite motions in the ani=-
mal ceconomy ; but that alfo many caufes
which feem to diminifth motion, do, how-
ever, produce an increafe of motion in ani-
mal bodies. Thus feveral paflions which,
in their firlt tendency, diminith motion,
feveral propenfities arifing from debility
and difhculty of action, the abfence of
ufual impreflions, evacuations, and other
caufes of relaxation, cold and narcotic
powers, are all of them caufes of confider-
able motions arifing in the animal fyftem.

CXXII,

As the mechanifin of the brain, fuited
to its feveral funclions, i1s not at all per-
ceived (CXX.); and, at the {ame time, as
very few of thefe functions are carried on
without {enfation and volition, it muft ap-

pear
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pear from this, and many other confidera-
tions, that the mechaniim of the brain
(CXVIL) would not be fuflicient for the
purpofe, without being united with a fen-
tient principle, or mind, that is conftantly
prefent in the living {yftem. But, at the
fame time, it is with little probability al-
leged, that the adminiftration of the cor-
poreal funétions is entirely direted by the
mind a&ing independently of the body,
and with intelligence perceiving the ten-
dency of impreflions, and exciting fuch
motions as may favour the beneficial, or
obviate the hurtful tendency of all caufes
a@ting upon the body.

We are certainly confcious of no fuch
adminiftration. Many impreflions have
their effe¢ts without fenfation or volition.
In moft cafes where volition takes place,
it 1s very general, with little confcioufnefs

of the motions excited, and none at all of
B the
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the organs employed. The force of ims
preflion is every where abfolute; and it is
according to the force of impreflion, and
other mechanical conditions of the fyftem,
that the motions excited prove either {a-
lutary or pernicious., The general prin-
ciple, therefore, 1s ill-founded; it is not
neceflary, (‘wvide Stahl. Pref. ad Funker.
Confp. Med. ); it can be of no ufe, and may
be hurtful to the {yftem of phyfic.

CXXIIL

The action of the brain is often deter-
mined and regulated by cuftom and habit;
that is, by laws eftablifhed by frequent and
uniform repetition. See above XLIIIL LIV,
LV. LVIL 5. LX, 3. LXVIIL and LXX.
for the effels of cuftom on fenfation, and
CXI1V. for one effet of it on the action
of moving fibres. It is now to be ob-
ferved further, 1. That cuftom determines

the
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the degree of tenfion (CIL CIIL) neceffary
to the ation of mufcular fibres. 2. That
cuftom affociates motions with {fenfations,
which are not otherwife their caufes; fo
that the renewal of the fenfation, or of
its idea, renews alfo the motion. 3. That
cuftom affociates different motions, fo that
they cannot be feparately performed, tho’
not originally, notr neceflarily connelled.
4. That cuftom determines the degree of
force and velocity with which motions can
be performed. 5. That cuftom deter-
mines the order of fucceflion 1n aflfociated
motions, and the velocity with which they
{hall fucceed one another. 6. That cu-
{tom eftablithes the periodical return of
certain {enfations and motions, not origi-
nally neceffary to the ceconomy. 7. That
cuftom fixes an exa® period for the return
of certain {enfations and motions, which,
by the laws of the ceconomy, are difpofed
ip return at intervals otherwife undeter-
; F 4 mined
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mined. Thefe laws, which may be efta=
blifhed by cuftom, are, many of them,
with difficulty avoided; they are often
rigidly fixed, have a confiderable influence
on the action of the brain, and govern the
revolutions of the animal {yftem. Thus,
any caufes producing a deviation from the
ufualdegree of force and velocity (N° 4.)
are apt to deftroy the meafure of it alto-
gether; and, in like manner, caufes pro-
ducing a deviation from the ufual order
and velocity in the fucceflion of motions
(N° 5.) are apt to deftroy the power of
the mind in following that order, or in
giving any meafure to the feveral motions
which fhould be performed; and perhaps,
in this way, the effets of debility, of feve-

ral paflions, and of furprife, are in fome
meafure explained.

CXXIV,
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CXXIV.

The brain feems, by its conftitution, to
be difpofed to the alternate ftates of reft
and aélivity ; as appears in the alternate
{tates of fleep and waking, which conftant-
ly take place in every animal: but wherein
this conftitution confifts, it is difficult to
difcover.

CXXV.

The moft common opinion is, that the
brain is a fecretory organ, which fecretes a
fluid neceflary to the fun@ions of the ner-
vous fyftem; that this fluid is alternately "
exhaufted and recruited, and thereby gives
occafion to the alternate ftates of fleep and
waking. But this {uppofition is attended
with many difficulties. 1. It is probable,
that the nevous fluid exifted in the animal
embryo, before the aion of the heart, or

any
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any fecretory function, could take place.
2. In animals which during the winter
fuffer a temporary death, fuch as bats,
when by heat they are again reftored to
life, the vital power of the folids is re-
ftored before the fluidity of the blood.
3. The nervous fluid {fubfifts in the
‘perves and mufcular fibres long after
they are feparated from the brain, and
often when cut into many #$mall parts.
4. Though it be true that the brain is a
fecretory organ, the fluid fecreted may be
deftined to another purpofe; and fo far as
we underftand that purpofe, the fluid fit for
it, muft be unfit for the purpofe of fenfe
and motion. §. There 1s no appearance,
in any part of the nervous {yftem, of pro=
vifion made for an occafional accumulation
of the fecreted fluid; nor is there any evi-
dence of its altually taking place. 6. The
phenomena of fleep and waking do not
correfpond with fuch a fuppofition; as

{leep

4
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fleep often takes place’ when the fe-
creted flud muft be copioufly prefent,
and waking can be protrated when the
fluid 1s exhaufted much beyond its ufual
meafure. 7. Both {tates are induced by
many caufes, which can hardly be fup-
pofed to act upon {ecretion.

CXXVI,

A certain compreflion of the brain can

produce a ftate of the fyftem refembling
{leep; but that ftate 1s in fome refpecis,
different from that of ordinary f{leep:
And it does not by any means appear,
that natural and ordinary fleep depends
upon any compreflion of the brain.

CXXVII.

As it 1s therefore probable that fleep and
waking do not depend upon a different
quantity
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quantity of the matter of the nervous fluid
for the time prefent in the fyftem (CXXV.),
or upon any caufes interrupting its motion,
while the condition of the matter remains
the fame (CXXV1.); we are difpofed to
believe, that thofe ftates of {leep and wa-
king depend upon the nature of the ner-
vous fluid idfelf capable of becoming more
or lefs moveable; that it is chiefly in the
brain fufceptible of thefe different condi-
tions; and that, efpecially by its condition
there, it has its more general effects on the
whole {yftem.

CXXVIIIL

This may perhaps be confirmed by con-
fidering the remote caufes of fleep and wa-
king: And it appears, that cold, the ab-
fence of impreflions, attention to a fingle
{enfation, or to fenfations that have no

confequence in thought or action; the
finithed

- -
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finifhed gratification of all vehement de-
fires, fedative fenfations and impreflions,
evacuations, relaxation, and any violent,
frequent, or long continued exercife of
the animal power; are all of them, feve-
rally or together, caufes inducing {leep.

C XXIX.

On the other hand, it appears, that a
certain degree of heat, all {enfations of im-
preflion, impreflions analogous to thofe
which produce fenfation, all fenfations
which lead to thought and aﬁiun; and the

increafed impetus of the blood in the vef-
fels of the brain, are all of them caufes fa-
vouring or inducing a ftate of waking.

CXXX.

As moft of the caufes CXXVIII. are
evidently fuch as diminifh motion in the
1 brain,
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brain, and thofe of CXXIX. are fuch asg
increafe ity it is from thence probable,

that the nervous fluid in the brain is truly .

capable of different {tates or degrees of mo-
bility, which we {hall call its ftates of EX~
CITEMENT and COLLAPSE; bur, with=
out intending, by thefe terms, to exprefs
or determine any thing with regard to the
nature of the nervous fluid, or wherein its

different ftates confift.

CXXXIL

This fubje@ may befurther illuftrated, by
obferving, that the excitement of che brain
appears to be in very different degrees on
different occafions. It {feems to be greateft
in certain maniacs endued with uncom-
mon ftrength, refifting the force of moft
impreflions, and with the utmoft difliculty

admitting fleep. .

CXXXIL

PRIL TR . SR g Sy
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CXXXII.

A leffer degree of excitement occurs in
the ordinary ftate of waking men in health,
when the excitement is total with refpet
to the func¢tions of the brain, but readily
admitting of fleep. This excitement may
be confidered as of two kinds ; either as it
re{pe@s the vigour, or as it refpefts'the mo=
bility of the fyftem: And thefe different
ftates of the brain are exprefled in the body,
by ftrength or debility, alacrity or fluggifh-
nefs ; and in the mind, by courage or timi-
dity, gaiety or fadnefs.

CXXXIIL

A degree of collapfe takes place in the
cafe of matural fleep, when the collapfe
prevails {o far as to fufpend very entirely
the exercife of the animal fun@ions; and,
though the exercife of the vital and natu-

ral



100 PHYSIOLOGY,.

ral continue, they are confiderably weak-
ened. The partial collapfe that may take
place in the brain difcovers itfelf by the
delirium which appears in a ftate that of=
ten occurs as intermediate between fleep
and waking; and even in {leep the collapie
with refpeﬁ to the animal funétions, takes
place more lefs entirely ; whence the fleep
is with or without dreaming, and the
dreaming is more or lefs aétive.

CXXXIV.

A fuill greater degree of collapfe takes
place in the cafe of {yncope; in which
it is fo great, as to fufpend the exercife
of the vital fun&ions concerned in the
circulation of the blood, notwithftand-
ing the force of habit in thefe, and their
being expofed to conftant ftimuli. Here
the collapfe may be very confiderable; but

there ftill remains fome degree of excite-
ment
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ment while the brain can be acted upon
by ftimuli, which a& only on vital pow-
ers, and while its ufual excitement is flill

recoverable by fuch ftimult.

CXXXV.

If the collapfe is ftill more complete and
irrecoverable, it is the ftate of DEATH.,

CXXXVL

From what 1s now faid of the excite-
ment and collapfe of the brain, it will ap~
pear, that we fuppofe LIFE, {o far as it is
corporeal, to confift in the excitement of
the nervous {yftem, and efpecially of the
brain, which unices the different parts, and
forms them into a whole. But, as certain
other functions of the body arenecc{lary to

the {fupport of this exciutement, we thence
G learn,
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learn, that the caufes of death may be of
two kinds; one that acls dire@ly on the
_nervous {y{tem, deftroying its excitement;
and another that indireétly produaces the
{fame effect, by deftroying the organs and
functions neceflary to its fupport. Of the
firft kind are chiefly the caufes of fleep
operating in a’ higher degree; as cold, fe-
dative paffions, poifons; and all caufes of

very violent excitement.

CXXXVILL

This fubjeét may receive ftill further
illuftration from confidering the ftate of
the other parts of the 1iervous fyftem with
refpet to excitement and collapfe. In the
nerves ftrictly {o called (XXIX. 2.), we do
not know that the nervous fluid fuffers any
change, but what i1s exaclly correfpondent
to its flate in the brain and extremities ;

and
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and therefore the only difference of the
ftate of the nerves to be taken notice of is
their being more or lefs free (XXX.)

CXXXVIIL.

In the fentient extremities of the nerves
(XXIX. 3.), a difference of the ftate of the
nervous fluid arifes from the feveral caufes
mentioned (LVL 2. 3. 4. and 5.), which
give a different degree of fenf(ibility; and
it is probable, that thefe different ftates of
the fentient extremities are analogous to
the different degrees of excitement in the
brain.

CXXXIX.

~ The moving extremities, or muicular
fibres (XXIX. 4.), may alfo be in a differ-
ent condition with refpect to -excitement.
It 1s probable, that their conftitution 1s

G 2 fuch
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fuch as to admit of a higher degree of ex-
citement than any other portion of the
nervous {y{tem; and that upon this their
contractility depends. But, whatever is in
this, we perceive very clearly, that the con-
dition of mufcular fibres may be varied by

caufes affecting their tonic power (CL), or

their vigour and mobility (LXXXIX.), and
by the effe& of cuftom (CXIV.); and it
1s probable, that the ftates produced by
thefe caufes are analogous to the different
degrees of excitement in the brain (CXXX.)
andinthefentientextremities( CXXXVIII);
and thus the feveral parts of the nervous
{fyftem (XXIX.), as they confift of the fame
kind of matter (XCIV.), are alfo fubjeét to

fimilar conditions.

CXL.

The beginning of motion 1n the nervous

fyftem 1s moft commonly accompanied
2 with

] -
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with fenfation, and the force of this in
producing its feveral effects is more or lefs,
1. According to the force (XLIL), quality
(LXXVIL), and novelty (LIV.) of im-
preflion. 2. According to the fenfibility
of the fentient extremity and brain (LVL)

3. According to the f{tate of attention
(XLVIL.) Thefe feveral caufes often con-

cur, frequently balance one another, and
are always to be confidered together.

CXLI,

The effect of fenfation 1s commonly that
of exciting the ation of the brain; and
this is generally according to the degreg
of volition produced under the different
circumftances mentioned in CXIX., |

CXLII.

The action of the brain excited by vo-
G 3 lition
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lition or other caufes, is determined to par-
ticular parts of the body, moft conftantly
by the connections eftablifhed in the {y-
ftem (CXX.), but alfo occafionally, by ac-
quired habits, or the greater mobility of
certain parts.

CXLIII.

With regard to the connections efta-
blifhed in the fyftem (CXX. CXXI.) it is
to be obferved, as of great confequence in
pathology, that certain parts of the body
which have a common fun&tion and con-
{titution, have thereby a peculiar relation
to the brain, {fo as to be more liable to be
affected by the different ftates of it, and in
their turn by the difference of their condi-
tion to affect the brain. Such are, efpe-
cially, the organs of voluntary motion ;
the alimentary canal, and efpecially”the
ftomach ; the circulatory fyftem, and par-

| ticularly
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ticularly the extremities of the veflels on
the furface of the body; the uterine and
genital fyftem in females; and fome others

to be mentioned in the pathology.

CXLIV,

The communications of motion between
the feveral parts of the nervous fyftem
which have been mentioned as inftances
of a particular {fympathy between thefe
parts, arc very feldom to be explained by
any contiguity or conta&, either in the
origin or courfe of the nerves of the com-
municating parts; and more commonly
they may be explained, by fuppofing the
action of the impreflion to be general with
refpect to the brain, and that the affection
of particular parts depends upon the caufes
of determination (CXLII. CXLIIL)

When the action of feveral parts, toge-
ther or {ucceflively, are neceflary to pro-

G 4 duce
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duce one effe@, thefe concur, though the
ftimulus exciting the action of the brain 1s
applied to one fingle part only ; and com-
monly no other caufe of communication
can be alligned, but the feveral motions
being neceflary to the exeeution of the vo-
lition, propenfity, &c. arifing from the {ti-
mulus,

- CXLV.

Thefe are the chief fadts and laws rela-
tive to the nervous fyftem. The whole
might perhaps be illuftrated, and more
exactly afcertained, by a more particular
inquiry into the nature of the nervous
fluid ; but we are not {o confident in our
opinion on this fubje@, or of the applica-
tion it will admit of, as to deliver it here.

SECT,
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Or THE CIRCULATION oF THE BLoopD,

CXLVI.

THEcirculatiﬂn of theblood, by CXXIX,
{eems neceflary to the excitement of the
brain ; and for this, as well as other rea-
fons, 1t 1s, next after the funétion of the
brain itfelf, the moft important of theani-
mal ceconomy.
On this fubjeét, we fhall confider, 1. The
ourfe of the blood. 2. The powers by

which
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which the blood is moved. 3. The laws -

and general circumftances of the circula-

tion. 4. Refpiration as neceflary to it.
On all thefe {ubjeéts we fuppofe the
anatomy of the parts to be known.

S A A SRR R

CH AP L
Or THE COURSE OF THE BLooD.

CXLVIL

WOUNDS and hemorrhagies thow,
that, in living bodies, the blood
- 1s in conftant motion, and flowing into

any one part from many others.
- CXLVIIL

e S e i a5 ¥
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CXLVIIL

In man, and other analogous animals,
which have once breathed for fome time,
the courfe of the blood is very conftantly
in the following manner.

From the left ventricle of the heart, the
blood pafles into the trunk of the aorta,
and fucceflively into the following vefTels
and cavities, viz. the branches of the aorta,
5%1& branches of the vena cava, the trunk of
the fame, the right auricle of the hearr, the
right ventricle of the fame, the pulmo-
nary artery, the pulmonary veins, the left
auricle of the heart; from which laft it
pafles into the left ventricle of the heart to
return again into the {fame courfe as be-
fore.

From all this, it appears, that in the ar-
teries the ufual courfe of the blood is from
Lthqﬂ heart towards the extreme branches of

thefe ;
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thefe ; and that, in the veins, the courfe is
in the contrary direction, from the extreme

branches towards the heart,

CXLIX.

The courfe of the blood through the
cavities of the heart, as above defcribed, is
not in a continued ftream, but alternately
interrupted and free during the contrac-
tion and dilatation of thofe cavities, which
alternately happen. Thus, while the left
ventricle of the heart is in a ftate of con-
tration, the blood pafles out of it into the
aorta ; but at the fame time no blood
palles into it from the left auricle, which
is then dilated and filled by the blood How-
ing into it from the pulmonary vein. It
is only when the ventricle is emptied by
contraction, and confequently relaxed, that
the blood pafles into it from the auricle,
urged by the contrattions of the auricle

and
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and adjoining finus venofus, which {fucceed
immediately to that of the ventricle. Du-
ring this contraction of the auricle and
filling of the ventricle, no blood pafles
from the ventricle into the aorta, nor till
a contra@ion of the ventricle fucceeds in
confequence of its being filled. The fame

circumftances take place with regard to
the right ventricle and auricle of the hearrt,
and precifely at the fame times ; for it ap-
pears, that the two ventricles of the heart
are contracted and relaxed at the fame
time; and, in like manner, the two au-

ricles.

CL.

That the courfe of the blood, as de-
fcribed CXLVIIL. and CXLIX. is its
ufual and conftant courfe, appears from
infpection of the heart in living animals ;
from the fitvation of the valves of the

heart ;



s PEYSIDIOGTR

heart; from the fituation of the valves at
the orifices of the aorta and pulmonary
artery ; from the fituation of the valves of
the veins ; from the effects of ligatures
made upon the arteries and veins; from
the effeéts of hzmorrhagies of the veins;
from obfervations with the microfcope;
and, laftly, from experiments of infufion
and transfufion in living, and of inje&tion

in dead animals.

CLI.

This courfe of the blood is, however,

in fome parts, and upon fome occalions, a

little changed. 1. In the penis, and {fome
other parts, the blood does not pafs from
the extreme arteries immediately into con-
tinuous veins; but is poured out into an
intermediate cellular texture, from which
it is afterwards received by the extreme
veins, 2. In the fmall branches of the

| 2% " aorta,

L

|
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aorta, the blood does not move conftantly
in a direCtion from the heart towards the
extremities ; but, in certain portions of
them,1s fometimes retrograde to that courfe.
In this, it is favoured by the anaftomofes
frequent between the fmall veflels, which,
at the fame time, prevent this deviation
from being confiderable or durable, while
the adtion of the heart continues.

CLII.

In the courfe of the venous blood, there
is alfo fome variety. 1.In the fmall veins,
the blood is liable to have a motion retro-
grade to its ufual dire&tion (CXLVIII.), as
in the arteries (CLL 2.) <. The blood,
returning to the heart from moft parts of
the body, pafles fucceflively from fmaller
into larger veins, by a feries of pretty re-
gularly increafing veflels, till they form
~ the vena cava entering the heart. But
this
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this is varied in the abdomen, where the
veins carrying the blood returning from
every vifcus included in that cavity, except
the kidneys and cenitals, unite in forming
thé vena portarum, whereby they undergo
a peculiar diftributton. 3. The veins re-
turning the blcod from the extreme arte-
ries in the brain, do not carry it to the
heart by a feries of regularly increafing
veflels, but by the interpofition of finufes,
into which the {mall veins ifluing from
the cortical part of .the brain immediately
pour their blood. 4. As the courfe of the
blood through the veflels of the lungs is
not at all times equally free, and particu-
larly is confiderably interrupted at the
end of exipiration; fo at the fame time it
is alfo interrupted at entering the right
ventricle of the heart; and this often occa-
{ions fome regurgitation, or retrograde mo-
tion, in both the afcending and defcending

cava.

CLIIL,




PHYSIOLOGY. 1ij

CLIIL .

'The whole of the fluids carried in the
dorta to its extreme branches, are not re=
turned again by the continuous veins to
the heart, as, by fecretory veflels, a part of
them is conftantly carried out of the courfe
above defcribed. Some of thefe fecreted
fluids are thrown entirely out of the body,
and others are poured into certain cavities,
for various purpofes of the ccconomy ;
and fome of thefe are again returned into
the courfe of the circulation. Of thefe
laft, there is a peculiar fluid which, from
the extremities of the arteries, is poured
out in a liquid form, or exhaled in that of
vapour, into perhaps every cavity and va-
cuity of the body. This, after having
ferved the purpofe of the effufion, feems
intended to be regularly returned again
into the courfe of the circulation ; and ac-

T 15 cordingly;
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cordingly, in all the feveral cavities into
which it had been effufed, there are abfor-
bents which again take it in. Thefe do
not carry the fluid immediately into the
veins ; but uniting, form the veflels called
LYMPHATICS, which; in their courfe,
pafs through the conglobate glands, and at
length terminate either in the receptacle of
the chyle, in the thoracic du@, or in the
left fubclavian vein; and, in this way, re-
turn the abforbed fluid into the courfe of
the ordinary circulation.

CLIV.

'There are abforbent veflels, not only in
all the feveral cavities, but alfo on the ex~
ternal furface of the body, by which many
extraneous matters may be introduced in-

£O 1t

CLV,
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CLV.

Moft of the fluids fecreted from the cir-
culating mafs, and poured into cavities,
may be abferbed from thefe, and returned
again by the lymphatics, as in CLIIL. to the
courfe of the circulation. But the {ame
{ecreted fluids {feem often to be returned
alfo into the courfe of the circulation by a
regurgitation, or retrograde motion, in the
excretory and fecretory veflels.

% 4 SECT.
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CH AR 1L

Or.THE POWERS MOVING THE BrLoop.

CLVIL

HE chief power by which the blood

is moved, and the circulation carried
on, is the aCion of the heart, or its repeat-
ed contractions occurring, as mentioned
CXLIX. For this pu‘f?:nfe, the heart is a
mufcular part; the action of which may
depend upon an inherent p:ﬁwer fimulated

by the dilatation of its cavities; but this
n-

= P N
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inherent power requires the conftant fup-
port of the nervous and animal powers,
and 1s often actuated by thefe.

CLVIL

The contraction and relaxation of the
heart, or, as thefe are called, its {yftole and
diaftole, are neceflarily alternate by the
general law (CVIIL) affeGting all mufcles,
and by the ftimulus from the influx of
venous blood being alternately applied and
removed.

CLVIIL

If we may be allowed to eftimate the
vigour of mufcles by the number of their
fibres, we muft {uppofe the force of the
heart to be verjr confiderable; but it 1s
very difficult to obtain any exact eftimate
of its abfolute force. It is perhaps the re-

Eisn : lative
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lative force only that we are concerned ta
know.

CLIX.

Do the arteries, by their contration,
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 {tructure; and can do it only by
their being endued with a mufcular
power, whereby they may, in their con-
traction, communicate to the moving
blood more than was loft of the force of
the heart in dilating them. That they
are indued with 2 mufcular contradility
 (LXXXIL), is probable from the appear-
ance of the mufcular fibres in their ftruc-
ture; {rom therr irritability appearing 1in

the experiments of Verfchuir ; from their
becoming flaccid on tying the nerves be-
longing to them; from the motion of the
blood

-

‘;
1
!
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blood being fupported, when the force of
the heart is confiderably weakened; from
the motion of the blood becoming languid,
when the a@ion of the arteries 1s deftroy-
ed; from the velocity of the blood in the
extreme arteries being greater than was to
be expe@ted from the velocity of the blood
iffuing out of the heart, expofed to fo
many caufes of retardation as conftantly
occur ; and, laftly, from the velocity and
impetus of the blood in different parts of
the body, and at different times, being
unequal, while - the action of the heart
continues the fame.

It 1s probable, that the mufcular fibres
of the arteries become more irritable as
the arteries are more diftant from the
heart,

Hg4 CLX:
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CLX.

The tone and a&tion of the arteries, as
a mufcular part, may be increafed by fti-
muli immediately applied to them, or by
the increafed force of the nervous and ani-
mal powers with regard to them; and
they may be diminifhed by fedative powers
applied, or by weakening the nervous and
animal powers.

CLXL

There does not appear to be any ofcilla-
tory motion in the extreme arteries inde=
pendent of the action of the heart.

CLXIIL

There does not appear to be any opera-
tion of capillary attradtion in the extreme
arteries ; nor does there feem to be any

occalion

.
- " »
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occafion for fuch a power in any part of
the arterial {yftem.

CLXIIL

The power of derivation (Vis derivatioms
Ill, Halleri 174.) in the {anguiferous fy-
{tem, {feems to be no other than that which
arifes from the fulnefs of contra&ile veflels.

CLXIV.

The motion of the blood in the arteries
of any particular part is promoted by the

action of adjoining muicles.

CLXV.,

The blood in the vena cava, and 1its
branches, is' moved by the aion of the
heart and of the arteries. Thefe powers
are aflifted by the action of mufcles, which,

n
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in their contration, prefs the veins lying
between their feveral fibres ; and alfo, by
the {welling of their whole mafs, prefs the
adjoining veins. Thefe veins are commonly
provided with valves, which determine the
effect of all preflure upon them, to be the
motion of the blood towards the heart.

The great trunks, both of the vena cava
and pulmonary vein, are provided with
mufcular fibres, and manifeftly endued
with mufcular contraétility.

CLXVI.

In the abforbent veflels, the fluids are
probably taken in by a capillary attrac-

flon.

CLXVII,

In the lymphatic veffels, provided with
numerous valves, which néceflarily deter-
mine
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mine the motion of the contained fluid to
be towards the heart, the fluid 1s mo-
ved by the preflure of the neighbouring
mufcles and arteries. But further, as
the lymphatics are remarkably irritable,
it is probable that the fluid in them is
moved by a periftaltic motion begun by
the action of their abforbent extremities.

CLXVIIL,

The motion of the blood through the
yellels of the lungs, depends upon refpira-~
tion, to be confidered hereafter.

SECT,
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5 K CRIL™TIT,

G AP TIL

Or THE LAws OF THE CIRCULATION,

CLXIX.

THE velocity of the blood pafling out
of the left ventricle of the heart into
the aorta, may be eftimated from knowing

the quantity of blood paflfing out at each
fyftole, the area of the orifice of the aorta,

and the time occupied by the fyftole; but
none of thefe circumftances are exallly
afcertained.

CLXX,
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CLXX.

As the blood moves onwards through
the arteries, the velocity (CLXIX.) fuffers
a confiderable retardation from {everal
caufes. 1. From the capacity of the ar-
teries being enlarged as they are more di~
ftant from the heart. 2. From the fre-
quent flexures of the arteries. 3. From
the angles which the branches make with
the trunks from which they arife. 4. From
anaftomofes. 5. From the vifcidity of the
blood. 6. From the fri&ion of adhefion.
7. From the weight and rigidity of the
parts furrounding the arteries.

CLXXI.

The velocity (CLXIX.) and the caufes
of retardation (CLXX.) being given, the

velocity of the blood in the arteries will
be
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be as the frequeney of the {yftole of the
heart.

CLXXII.

The frequency of the {yftole of the heart
will be more or lefs, 1. As the blood in the
veins is more or lefs quickly returned to
either ventricle of the heart. 2. As the
ventricles of the heart are more or lefs en-
tirely evacuated at each fyftole. 3. As the
mulcular fibres of the heart are more br
lefs moveable. 4. As the action of the
nervous and animal powers are more or
lefs increafed with refpect to the heart,

CLXXIIIL

As the arteries of a healthy body are al-
ways full, the blood thrown out of the ven=
tricles into the arteries during the fyftole
of the heart, can only find a place there

3 by
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by pufhing on the blood with the velocity
(CLXIX.), or by dilating the arteries; buc
as the refiftances CLXX. prevent the
blood from flowing with the velocity
CLXIX. the blood thrown out of the
heart muft, in fome meafure, dilate the ar-
teries, and thereby form whatis called the

PULSE.

CLXXIV.

It appears, that, in the arteries to a cer=
tain length, the blood moves fafter during
the fyftole than during the diaftole of the
heart; but as the refiftances and caufes of
retardation become greater in,every por-
tion of the arteries as it is more diftant
from the heart, fo the acceleration of the
blood during the fyftole of the heart muft
be greater in any portion of the arteries
nearer the heart than in the next adjoin<
ing that 1s more diftant; and fo far as this

takes



132 PHYS1DLXNG Y]

takes place, a dilatation of the arteries
will happen, even from a {mall quantity
of blood thrown out of the ventricles.

CLXXV.

As the refiftances to the blood’s motion:
in the blood-veflels increafe with the di-
ftance from the heart, there may be a part
of the fanguiferous {yftem in which the
motion of the blood will not be accele~
rated during the {yftole of the heart, and
in which, therefore, no pulfe can be dif~
cerned. This happens in the extreme
branches of the aorta; and no pulfe 1s ever
obferved in the extreme branches of the

vena cava.

CLXXVI.

The velocity and impetus of the blood
in
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in the whole fyftem of blocd-veflels will
always be as the a@ion of the heart and

arteries taken together.

CLXXVIL

The velocity and impetus of the blood,
in any particular part of the {yftem, will
be, 1. As the part 1s more or lefs diftant
from the heart. 2. As the circumftances
(CLXX.) take place more or lefs in the part.
3. As the gravity of the blood concurs
with, or oppofes its motion in the part,
4. As caufes increafing or diminifhing
the action of the arteries of the part are
applied or removed.

CLXXVIIL

The quantity "of blood diftributed to
any particular part of the fanguiferous {y-

ftem, will be greater or lefs according to
I the
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the velocity and impetus of the blood in
the part, by CLXXVIL ; and according
to the refiftances in other parts being in-
creafed or diminifhed by conftrittion,
comprellion, ligature, pofition, relaxation,
or aperture.

CLXXIX.

The flexibility and contractility of the

blood-veflels render the effecs of all in~

creale or diminution of refiftance in any
particular part moft confiderable in the
neareft, and very little {o in the more re-
mote, veflels of the fyftem. By this weare

to judge of the celebrated doctrines of de-
rivation and revulfion.

CLXXX.

The quantity of blood diftributed to the
dif-
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different parts of the fyftem, is in different
proportion at different periods of life.

1. The capacity and force of the heart,
in proportion to the {yftem of veflels, is
greater at the beginning of life than at any
after period. Till the body arrives at its
full growth, the capacity of the vellels in-
creafes in greater proportion than that of
the heart; but from that period, the ca-
pacity of the veflels is conftantly dimi-
nifhing, while that of the heart fuffers’
lictle change.

2. A greater quantity of blood is con=
tained in the arteries, in proportion to
that which is contained in the veins, at
the beginning of life, than at any after
period. From the time that the body has
arrived at its full growth, the quantity of
blood contained in the veins, in propor-
tion to that which is contained in the ar-

teries, is conftantly increafing.
2. The vellels of the head receive a
L greater



136 PHYSIOLOGY.

ereater quantity of blood, in proportion to
the reft of the {yftem, at the beginning of
life than at any after period.

4. Any general increafe of the action of
the heart and arteries determines the blood

more copioufly to the extreme arteries on
the {urface of the body, than to thofe of
the internal parts.

5. The equilibrium of the fanguiferous
fyftem, with regard to the diftribution of
the blood, may be changed by wvarious

caufes (CLXXVII. CLXXVIIL); and thefe

caufes continuing to operate for fome time,
induce a habit which renders the changed
diftribution neceflary to the health of the
fyftem.

6. The lymphatic fyftem is fuller in

young perfons than in old,

SECT,
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Lo P, 1V,
OrFr REsPIRATIQN.

CLXXXI,

RESPIRAT!DH confifts of the mo-

tion of infpiration, or the admiiflion
of air into the lungs; and of exfpiration,
or the expulfion of air from the {fame; al-
ternately happening. |

CLXXXIIL

Refpiration takes place in man, and
11 other



138 PHYSIOLOGY .,

other analogous animals, foon after the
infant is taken from the uterus of the mo-
ther, and is expofed to the air. After it
has taken place for a little time, it is ever
after neceflary to the continuance of life,
as it is abfolutely neceflary to the continu-
ance of the circulation of the blood.

CLXXXIIIL

The lungs are a hollow fpongy malfs,
capable of confining air, and readily di-
latable by it. By the wind-pipe, they are
open to the atmofphere; and they are fo
{ituated in the thorax, that the air muft
enter into them, if the cavities of the tho-
rax, in which they are placed, are enlarged.
For, as thereis no air in thefe cavities, and
the external air cannot enter into them,
the enlargement of the thorax muft form
a vacuum around the lungs, which the ex-
iernal heavy and elaftic air will fupply by

enter=
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entering into and dilating the lungs, while
thefe do not allow the air to pafs through
them into the cavities of the thorax.

CLXXXI1V,

Infpiration therefore depends upon the
enlargement of the capacity of the thorax;
and this is performed chiefly by the con-
traction of the diaphragm. This in its
relaxed ftate is fulpended by the mediafti-
num, and its middle tendinous part is rai-
fed high 1n the thorax ; wherefore, as this
middle part, by the contraction of the
mufcular, is moved downwards, the tho-
rax 15 thereby confiderably enlarged.

CLXXXV.

The capacity of the thorax is alfo en-
larged by the motion of the ribs upwards,
whereby the curvatures of oppofite ribs

I 4 are
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are fet at a greater diftance from each
other; and, by the fame motion, the fter-
num is moved outwards, and fetat a great-
er diftance from the vertebrz of the back.
The motion of the ribs upwards 1s caufed
by the contration of both layers of inter-
coftal mufcles. That the mufcles called
internal intercoftals concur with the exter-
nal in 'raiﬁng the ribs, appears from the
fituation of thofe mufcles, from the greater
mobility of the inferior ribs, from the in-
fpe&ion of thofe mufcles in living ani-
mals, and from experiments imitating their
a&ion. In more violent and laborious in-
{pirations, the raifing of the ribs is aflifted
by many mufcles attached to the ribs, and
arifing from the clavicle, humerus, fca-
pula, and vertebrz of the neck or back.

CLXXXVIL

|
]
i
|
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CLXXXVL

By the enlargement of the thorax, a di=
latation of the lungs is produced, in pro=~
portion 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
greateft diftenfion of the lungs 1s obtained
by a confiri@lion of the glottis confining
the air that has already entered into the
lungs.

CLXXXVIL

As infpiration, or the admiflion of
air into the lungs, depends upon the en-
largement of the thorax, the diminution
of it muft expel the air, or produce ex{pi~
ration. The capacity of the thorax 1s di~
minifhed, while the mufcles dilating it are
{pontaneoudly relaxed, by the elafticity of

the
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the ligaments conneding the ribs wich the
vertebra, and by the elafticity of the carti-
lages and ligaments connecting the ribs
with the fternum; both which powers,
commonly affifted by the weight of the
ribs themfelves, bring the ribs and fter-
num into the pofition they were in before
infpiration. At the fame time, the elafti-
city of the mediaftinum draws the dia-
phragm upwards; and the contra&ion of
the abdominal mufcles both prefles the
diaphragm upwards, and pulls the ribs
downwards; and, in the laft, they are af-
fifted by the fterno-coftal and infra-coftal
mufcles. While thefe powers concur in
diminithing the capacity of the thorax,
the expulfion of the air from the lungs is
affifted by the elafticity of the lungs them-
{elves, and by the contraction of the muf-
cular fibres of the bronchiz.

CLXXXVIIL
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CLXXXVIIL

Thefe are the ordinary powers of ex{pi-
ration, which, depending upon the re=
action of elaflic parts, is performed flowly,
and with little force: but when it is ne-
ceflary to perform it with more velocity
and force, {fome other and very powerful
mufcles, as the quadratus lumborum, fa-
crolumbalis, and longiflimus dorfi, concur
in pulling down the ribs; and, at the {fame
time, the abdominal mufcles, acuated by
the animal power, are contracted with
greater velocity and force than in {pon-
taneous ex{piration.

CLXXXIX.

The fituation of the blood-vefleis of the
lungs 1s fuch, thall:, in the contracted f{tate
of this vifcus, thefe veflels muft be much

folded and firaitened; and it appears, that,

1
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in the foetus, where they are conftantly in a
contracted ftate, their capacity is not fuffi-
cient to tranfmit, in the time required, the
whole of the blood returning to the heart
by the vena cava; but, after refpiration
has been repeated for fome time by the
. dilatation of the lungs to a certain degree
in infpiration, their blood-veflels are un=
folded, lengthened, and enlarged, o as to
be capable of tran{mitting the whole blood
of the cava.

CXC,

In the. infant who has breathed for
{fome time, the whole blood of the vena
cava pafles into the right ventricle of the
heart, and from thence enters into the vef-
fels of the lungs; but, in the contradted
ftate of the lungs which occurs at the end
of ex{piration, the blood cannot be proper-

ly
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ly tranfmitted; and, for that purpofe, an
infpiration becomes abfolutely neceflary.

CXCL

It is, however, under a certain degree
of infpiration only, that the blood is freely
tranfmitted through the veflels of the
lungs; for, if the infpiration is full, and
continued, fo that the lungs are thereby
much diftended, we find that this {tate alfo
interrupts the free paflage of the blood,
and renders exf{piration neceflary.

Ex{piration becomes alfo neceflary; be-
caufe, perhaps, the air long retained 1o the
lungs lofes a part of its elafticity, and be~
comes thereby unfit to keep the lungs di-
{tended; but, more certainly, and more
efpecially, becaufe, in an animal that has
breathed for {fome time, there is'a noxious
vapour. conftantly arifing from the lungs,
which, if not diffolved by the air, and

| carried
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carried out of the lungs, proves pernicious
to life.

CXCIL

From what has been faid, it appears,
that the alternate motions of infpiration
and ex{piration are neceflary to the circu=
lation of the blood, and otherwife alfo to
the health of the body; and it appears alfo,
that the more frequent the alternate mo-
tions of refpiration are, the more quickly
1s the blood tran{mitted from the right to
the left ventricle of the heart.

CXCIIIL.

We can now perceive alfo the caufes
~ exciting thefe alternate motions ; and we
find no occafion for fuppofing them to
arife from any caufes alternately inter-
rupting the motions of the nervous fluid,

3 or
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or of the blood, into the mufcles concerned
in thefe functions.

Infpiration, or the action of the mufcles
producing it, is excited, in all cafes of
general effort, to remove pain and uneafi-
nefs; and it is, perhaps, a propenfity of
this kind that gives the firlt beginning to
refpiration in the new-born infant, ex-
pofed to feveral new and uneafy impref-
fions.

For the continuance of refpiration, in-
fpiration is efpecially excited by the fenfe
of uneafinefs that attends any difficulty in
the paflage of the blood through the vef=
{els of the lungs; but this uneafinefs arifes,
in fome meafure, at the end of every ex-
{piration, and 1s much increafed by any
continuance of this {tate,

CXCIV.

Exf{piration, in fome meafure, neceflarily
{uc-
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fucceeds infpiration, by the {pontaneous re=
Iaxation of the infpiratory mufcles (CVIIL),
while the elafticity of the membranes, li-
gaments, and cartilages ftretched in infpi-
ration, brings back the ribs and dia-
phragm into their former fituations ; and
the fame effets are alfo produced by the
a@tion of the abdominal mufcles, and of
the mufcular fibres of the bronchia; both
of which are ftretched, and thereby ex-
cited in in{piration.

In the cafe of ordinary infpiration, thefe
caufes are fufficient to produce a {ponta-
neous exfpiration. But as it appears that
a violent and long continued infpiration
interrupts the pafiage of the blood through
the lungs, this creates an uneafinefs, and a
propenfity, which muft produce a relaxa=
tion of the infpiratory, and excite a con-~
traction of the exfpiratory, muicles.

It is further to be fuppofed, thar, in ani-
mals which have breathed for fome time,

K cuftom
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cuftom has aflociated the feveral motions
concerned both in infpiration and ex{pira-
tion ; {o that an irritation applied to any
part of them neceflarily excites the whole;
and it may alfo be f{uppofed, that habit
determines thefe motions regularly to fuc-~
ceed one another.

CXCV.

In this manner (CXCIII. CXCIV.) re=
{piration is continued for the general pur-
pofes of the animal ceconomy; but the
{everal motions of which it confifts are alfo
occafionally excited and variouily modi-
fied by the will, intending particular ef-
fects to be produced by thefe motions.
They are alfo excited, and varioufly modi~
fied, by certain emortions and paflions, and
give particular expreflions of thefe. They
are often excited alfo by imitations; and

they are particularly excited by propenfi-
K ties
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ties to remove pain and uneafinefs, which
operate more frequently on refpiration
than upon any other fundtion.

CXCVI.

~ The confideration of the effe@s of refpi-
ration on the animal fluids is delayed till
the nature of thefe fluids fhall have been
- more generally confidered.

SECT.
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o

el o ORI

Or THE NATURAL FUNCTIONS:

CXCVIL

THE animal body from a fmall be-

ginning, grows to a confiderable
fize; and at the fame time, from the period
of the birth, during the whole of after life,
the body fuffers, by various means, a daily
and confiderable wafte.

K 2 CXCVIIIL.
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CXCVIIL

The increafe of bulk, therefore, mufl be
acquired, and the daily wafte fupplied, by
matters taken into the body, the moft part

of which, from the prefumed purpofe of
them, we name ALIMENTS.

CXCIX.

A great part of thefe aliments, as taken
into the body, are of a’ different nature
from the matter of the body itfelf; or at
Jeaft, are in fuch a ftate as not to be fit for
being immediately applied to the purpofes
of it: they muft, therefore, be changed,
and fitted to the purpofes of the ceconomy,
by powers within the body itfelf.

CC.
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CC.

The converfion, or aflimilation, of the
aliments to the nature of the folids and

fluids of the animal body; the farcher
changes of thefe fluids for various pur-

poles, by fecretion; and the application
of fome part of them in nutrition, or in
increafing the growth of the body; make

what are called the NATURAL FUNC-
TIONS.

K 3 SECT.
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B E TG S

G H A-Poi 1

OF DicesTIiON,

CCIL,

TI—IE term digeflion is commonly em-
ployed to fignify the funion of the

{tomach alone in changing the aliments ;
but, in this chapter, we are to confider all

the changes of thefe as they occur fuccef-
fively in the different ftages through which

the matters pafs,
CCII,
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CCIL

Animals are determined to take in ali=
ment, by the appetites of hunger and
thirft.

CCIII.

Hunger is an appetite depending upon
a fenfation referred to the ftomach, and
arifing from a particular ftate of i,

This ftate feems to be in {fome refpet
the degree of emptinefs, but more efpe-
cially the ftate of contraction in the muf-
cular fibres which emptinefs gives occafion
to. This ftate of contraction may alfo be
excited by certain ftimulants applied; but
more commonly it depends upon, and 1s
correfpondent to, the ftate of inanition,
and therefore of contra&ion, in the veflels
of the fkin emitting the matter of perfpira-

tiﬂﬂ-
K 4 CCIV,
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CCIV.

Thirft i1s an appetite for liquids,” which
depends upon a fenfation chiefly referred
to the internal fauces, and arifing from
the drynefs or heat of thefe parts; from
acrimony applied to them, or exiﬁing in
the fluids poured out there; from the pu-
trefcency or vifcidity of the contents of

the ftomach ; and from all increafed eva=
cuations.

s CCV.

'Thefe appetites determine men to take
in a great variety of fohd and ]iquid mat=
ters, direcied by inftindive likings and
difgufts; in fome inftances correted by
gxperience, °

CCVI,
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CCVL

Of the matters chofen, it appears that
{fome of them are fuited to fupply the
matters of the fluids or folids of the body,
and therefore properly named Aliment;
while others of them are fuited only to
improve the relifh of aliment, or to ob~-
viate fome deviations ready to happen in
the bufinefs of digeftion; and thefe we
name CONDIMENTS.

CCVIIL.

The proper alimentary matters are ani=
mal or vegetable only,

CCVIIL.

The animal aliments {feem to be {fo near-
ly of the fame nature with the marter of
the
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the body itfeif, that, to be rendered fit for
the purpofes of the ceconomy, they feem
to require no other change but that of be-
ing rendered fluid.

CCIX.

But the vegetable aliment is very diffe~
rent from the matter of the animal fluids
or folids, and muft therefore be changed
into the nature of thefe by the powers
CXCiX; and as many animals are nouw
rithed by vegetable aliment alone, and as
perhaps all animal matters may be ulti-
mately traced to a vegetable origin, it will
appear, that, to account for the produflion
of animal matters, 1t 1s efpecially, and in
the firft place, neceflary to how how vege-
table matter may be converted into ani=
mal,

CCX.

] .
- i i

- L A SR e e sinall” e
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CCX.

-

If we confider the many different odours,
taftes, and colours, which are to be ob-
ferved in different vegetables, we fhould be
ready to think that vegetable matter is of,
very great variety: but we know that
the matter diftinguithed by its fenfible

qualities makes but a fmall part of the
whole of any vegetable; and that, befides

the matter peculiar to each, there is in
moft, perhaps in all vegetables, a large pro-
portion of common matter, which we pre-
fume to be the matter adapted, and that

very univerfally, to the aliment of ani~

mals.

CCXL.

It 1s this common matter of vegetables,

therefore, that we are to confider here;
and
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and we think it may be confidered as of
three kinds only; that is, oily, faccharine,
and what feems to be a combination of
thefe two.

CCXIL.

The oily matter of vegetables, which
makes part of the aliment of animals, is
without any fenfible odour or tafte; and is
not only very nearly the {fame in the many
different vegetables from which we take it,
but 1s alfoin all of thefe fo nearly a-kin
to the oil which appears in animals, that
it is not neceflary to fuppofe any confider-
able change to be made upon the vegetable
oil on its being taken into the bodies of

animals,
CCXIIIL,

It is the faccharine matter, and efpecially
this
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this when blended with oily matter in dif-
ferent proportion, that makes the greateft
part of the common matter of vegetables,
and is the chief part of the vegetable
aliment of animals. It is this, therefore,
that we have efpecially to confider here;
and, as it lies in vegetables, it is different
from the moft part of animal matters in
the following refpects.

It is readily fufceptible of a vinous and
acetous fermentation, and {pontanecoufly
enters into the one or the other of thefes
and, without undergoing more or lefs of
thefe, it perhaps never enters into a putre-
fa&ive fermentation. _

The fame matter treated by diftillation,
without addition, gives out always, in the
firflt part of the diftillation, an acid, and
only afterwards a volatile alkali in {inall
proportion.

The {fame vegetable matter, treated by

calcination, leaves afthes, which contain 2

fixed
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- fixed alkali, and an earth that is or may be
converted into a quick-lime.

CCXIV.

“In all thefe refpedts, the common matter
of animals is confiderably different.

This enters {pontaneouily into a putre=
faCtive fermentation, and that without
pafling through the vinous or acetous:
At leaft, thefe are not to be diftinétly per=
ceived.

The {ame animal matter, treated by di-
fillation, gives out always, in the firlt part
of the diftillation, a volatile alkali in large
prnbnrtian, and only afterwards by a great
force of fire it gives out an acid.

Animal matters, treated by calcination,
leave afhes, in which no alkali is to be
found; and the earthis not calcareous, nor
convertible into a quick-lime, by any
means yet known.

1 CCXV,
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CCXV.

'Thefe differences are {ufficiently mark-
ed; but it is proper to obferve here,. that
the vegetable matter we treat of, by un-
dergoing a putrefactive fermentation, is
changed {o, as to acquire very exa@lly mofk
of thofe characters of animal matter we
have juft now mentioned.

CCXVI.

The aliment being thus confidered, we
proceed to confider the changes it under-
goes after being taken into the animal
body; but, firft, of the courfe it pafles
through, and of the motions it 1s fubjeted
to 1n its progrefs, |

CCXVII,
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CCXVIIL

The aliment is taken into the mouth;
and there the more folid parts of it are
commonly fubjected to a triture, or what
1s called manducation. At the {ame time
a quantity of faliva, and of the other
fluids of the mouth, with fome portion of
our drink, is intimately mixed with it,
whereby the whole is reduced to a foft
pulpy mafs. In this ftate, by the aclion
of deglutition, it paffes through the fauces
into the cefophagus, by which it is con-
veyed into the ftomach.

CCXVIIL

Here the aliment is detained for fome
time, fubjected to a conftant agitation and
fome preflure, both by the contractions

of the different parts of the ftomach it-
x {elf,
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felf, and by the alternate preffure of the
diaphragm and abdeminal mufcles. Af-
ter {fome time, however, firft the more
fluid parts, and at length the moft minute
parts of the folid matter are puthed thre’
the pylorus into the duodenum.

CCXIX.

The matters received from the ftomach
into the duodenum pafs on from thence
fucceflively through the feveral parts of
the inteftinal canal; and, in the whole of
the courfe, the matters are ftill fubjeéted to
the alternate preflure of the diaphragm
and abdominal muifcles, and to the ¢con=
tractions of the inteftines themf{elves.

CCXX.

Through the whole courfe of the inte=
ftines, but efpecially in thofe named #b¢
3 L fmall,
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fmall, the more fluid part of the contents;
and particularly the peculiar fluid we
name chyle, is taken into the veflels named
lacteals. 'Thefe, from 1impercepl:il:;le be-
ginnings on the internal furface of the in-
teftines, unite into larger veflels laid in the
mefentery, and convey the chyle, and
what accompanies it, firft into the conglo-
bate glands of the mefentery, and from
thence to the receptaculum chyliy, as it is
called. From this the chyle pafles by the -
thoracic dué into the left fubclavian vein.
In one or other part of this courfe of the
chyle, the veflels carrying it are joined by
lymphatics, returning the lymph frfom 2l-
molfk every part of the body.

CCXXL

The matters contained in the inteftinal
canal, not taken into the lacteals, are moved
onwards in the courfe of the inteftines, be~

goming
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coming by degrees of a thicker con'i{tence,
efpecially in the colon, where their motion
is confiderably retarded; but, at length,
they are moved onwards to the extremity
of the re¢tum, where their weight, bulk,
and acrimony excite motions which throw
them entirely out of the body.

g o>.0.91

This is the courfe of the alimentary
matters, {o far as taey can be confidered as
any ways in a feparate ftate. Of the mo-
tions of the feveral organs concerned in
this courfe, we pafs over thofe of mandu-
cation, deg?utitiﬂn, or others depending on
- the action of mufcles, the functions of
- which are readily underftood from a
knowledge of their fituation; and we are
here to confider only the motions of the
alimentary canal itfelf,

2 L2 CCXXIIL
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CCXXIIIL

The motions in the cefophagus depend
upon theaction of its mufcular fibres, which
are chiefly thofe forming a chain and cir-
larly f{urrounding it. This tube, by the
morfel of food pufhed into it by the a&tion
of deglutition, is neceflarily dilated, and
its circular fibres are thereby excited to a
contration. But as thefe fibres are fuc-
ceflively dilated, fo are they alfo contracied,
and pufh on their contents through the fe-
veral portions of the tube, alternately and
fucceflively dilated and contracdted, giving‘
the appearance of a vermicular motion,
and what 1s commonly called periftaltic,
This motion may be propagated either up-
wards or downwards; and the direétion of
it 1s in the one or the other way, as the
motion happens to begin at the upper or
lower extremity,

CCXXIV.
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CCXXIV.

'The motion of the ftomach is not fo
fimple. Its mufcular fibres are in like
manner irritable by dilatation, and 1its
circular fibres muft therefore be in fome
meafure fubjected to a {ucceflive dilatation
and contraétion. But, though the direc-
tion of {fuch motions is from the left to
the right, this does not immediately pufh
the contents of the ftomach into the in-
teftines. It feems to be the purpofe of
the ccconomy, to detain the aliment for
fome time in the ftomach; and therefore,
any confiderable dilatation of the circular
fibres, efpecially that which occurs in a
full ftomach, feems to have the effe&t of
exciting the longitudinal fibres to a con-
traction, which draws the two orifices of
the f{tomach nearer to one another. By
this the pylorus 1s raifed up and rendered

L 3 lefs
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lefs eafily paflable; and probably, at the
fame time, the peculiar band of circular
fibres which furround the pylorus, are

more firmly contracted, and render it lefs
pervious. Vide CXLIV. From hence

it is, that the dire@ion of the periftaltic
motion of the ftomach is fometimes from
the left to the right, and fometimes alfo
the contrary way. Itis, however, moft
conftantly in the firft manner; becaufe it
1s commonly begun from the cefophagus,
and becaufe, when it is inverted, the re-
fiftances on the left from the blind fac
of the ftomach, from the higher fituation
of the cardia, and from the confiriGion
of this by the diaphragm in infpiration,
are commonly more confiderable than the
refiftance at the pylorus. The contents of
the ftomach, therefore, are at length pufh-
ed through the pylorus; in che firft place,
the more fluid contents, as thefe occupy
the antrum pylori, while the more folid,

having
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having their air loofened by fermentation,
are rendered fpecifically lighter, and float
nearer the upper orifice. But at length,
as the ftomach is in any meafure empuied,
the pylorus is lefs raifed, is more relaxed,
and allows matter to pafs more eafily;
and, at the fame time, the empty ftomach
contra¢ted more, is efpecially towards the
right extremity contracted to fuch a degree,
as to embrace the fmallelt folid matters,
riow fallen down into it, and to pufh them
through the pylorus.

This is an idea of the ordinary motions
of the ftomach ;. but they are, upon fome
occafions, fubjett to other modifications,
as 1n eructation, rumination, and vomit-
ing, which, however, as morbid, we re=
ferve to be confidered in the pathology.

CCXXV.

The motions of the inteftines will be
3 readily
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readily underflood, from what has been
faid of thofe of the cefophagus. Any por=-
tion of the inteftinal canal being dilated,
will in confequence be contradted, and
will urge on its contents in the fame di-
rection in which the motion was begun.
But as the force here is gentle; and as, in
the long courfe of the canal, there occur
many flexures, different pofitions, and
occafional irritations ; it is obvious, that
refiftances and {tronger contraions may
frequently occur here, to change the di~
rection of the motion: accordingly we
find it frequently changed, and directed
{rom below upwards, in fo far that the
contents of the inteftines frequently pafs
into the {tomach. But the motions of the
inteftines are, however, moft conftantly
dire&ted from above downwards, both be-
caufe they are commoniy begun from the
{ftomach, and becaufe, when inverfions do
occur, there 1s commonly ftill {o much

refift-
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refiftance at the pylorus, and more efpe-
cially at the valve of the colon, as to turn
the direCtion again into its proper courfe.
In the colon, from its pofition, ftructure,
and the confiftence of its contents, the
progrefs of thefe is more flow and difficult;
and it 1s therefore here aflifted by the lon-
gitudinal fibres peculiarly difpofed, fo as
by their contradtion to contribute more to
the dilatation of every fucceeding portion
of the inteftine.

CCXXVL

The chyle is taken into the laéteals, and
moved onwards 1n thefe in the fame man-
ner (CLXVIL) as the lymph is in the feve=
ral lymphatics in other parts of the body,
to which the lacteals are in ftructure and
fituation exadtly fimilar.

CCXXVIL
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CCXXV'L

The courfe of the alimentary matters,
and the motions by which they are carried
on, being now explained, we return to
confider the feveral changes which the ali=
ment undergoes in this courfe,

CCXXVIIL.

In the mouth, if the aliment taken in be
of a folid confiftence, it is here, as we have
faid, fubjefted to a triture; and if our
food is of a foft and moift kind, we are
inftin¢tively directed to take in along with
it fome dry matter, as bread, that the
whole may be {ubjected more certainly to
a complete manducation. By this our ali-
ment is not only more minutely broken
down, but is alfo intimately mixed, with

the liquids at the fame time taken in, with
the
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the faliva and other fluids of the mouth,
and with a quantity of air intangled by
thefe vifcid fluids.

CCXXIX.

In this divided and moiftened ftate, the
aliment is taken down into the ftomach,
where it is farther diffolved, the vegetable
matter 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, aflimila-
tion, and mixture, require to be {eparately
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
diffolving mafs, and by the application. of

heat,
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heat; and, with thefe affiftances, the folu-
tion muft be performed by the application

of a proper menftruum.

CCXXXI,

The divifion of the folid is fometimes
aflifted by a previous cookery, and com-
monly by the manducation we have men-
tioned ; but the human ftomach does not
feem by any mechanical powers to contri-
bute to this. It'gives only a moderate
agitation, which, in any cafe, contributes
little to mechanical divifion.

CCXXXIL

The degree of heat applied here, being
that of the common temperature of the
human body, may affift the {folution ; but
it is of no confiderable power, and no af-

fiftance 1s got from any clofenefs of the
vellel
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vellel which occurs here. Upon the whole,
the afliftances applied here are not confi-
derable, and the fpeedy folution that takes
place muft be chiefly owing to the power
of the menftruum.

CCXXXIIL

The menftruum that appears here, is 2
compound of the liquid matters taken in,
of the faliva, and of the gaftric liquors:
but in all, or any of thefe, we do not
readily perceive any confiderable folvent
power; nor, by any artifice, in employing
thefe out of the body, can we imitate the
folutions performed in the ftomach.

CCXXXIV.

However, from what happens in the
{ftomachs of certain animals, there is ground
to prefume, that indeed in every one there

| i3
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is a peculiar folvent. But whether this be
a menftruum dividing the folid into inte-
grant parts, and thereby reducing it to a
fluid ftate, or if the folvent here be a pe-
culiar fermentative power, refolving mat-
ters more or lefs into conftituent parts, 1s
not clearly perceived.

COX XY

The latter 1s the moft probable, as the
circumftances of fermentation very con-
ftantly appear ; and as the deviations
which at any time appear in the courfe of
digeftion, appear always to be an excefs
of 'fermentation, either acefcent or putre-
faltive, |

CCXXXVL

The bufinefs feems to us to proceed in
this manner. The fluids of the ftomach

have
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have the power of {fuddenly and powerfully

loofening the fixed air of the alimentary
- matters, which is the firft {tep towards pu-
trefaction, and that which moft effectually

breaks down the texture, and perhaps the
mixture of bodies. But we now know,

that putrefcent bodies are very powerful
in exciting an acefcent fermentation in
vegetable fubftances, which the human
{tomach is hardly ever without; and that
this acefcency therefore, in the next place,
very conftantly fucceeds, and an acid 1is
produced in the ftomach. This acidity
makes the effets of the putrefation dif-
appear ; and the acidity in its turn difap-
pears alfo, probably by its being abforbed
by, or united with, the purrefcent and oily
matters here prefent; and it 1s in this
manner that we fuppofe that the animal
fluid is produced, and daily renewed by
the combination of a frefh portion of acid
with putrefcent fluids previoufly exifting

1n
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in the body. The daily prodution of
acid in the human {tomach, and its readily
difappearing again, without thowing any
morbid effects, renders our dotrine fuf-
ficiently probable.

CCXXXVIL

This 1s the aflimilation of vegetables that
I fuypofe to take place, and is begun in the
{ftomach, but is not completed there: for
we obferve, that the long retention of the
alimentary matters in the ftomach, whe-
ther from the infolubility of the matter,
or from an obftrution of the pylorus,
produces a greater degree of acidity ; and,
in general, the acidity which commonly
prevails in the ftomach does not difappear
but in the after courfe of the aliment,

CCXXXVIIL
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CCXXXVIIIL

It is efpecially thebile, added to the
matters which have pafled from the fto-
mach into the duodenum, that is fitted to
cover the acidity which appeared in the
ftomach. Itis probable alfo, that the pan-
creatic and inteftinal liquors contribute to
the fame effe¢t; and it is perhaps for the
{fame purpofe, that the lymph is conftantly
added to the chyle in its courfe. But, af-
ter all, we muft reft in the general idea,
and own that we do not know exactly how
this matter proceeds, nor what the {everal
fluids, added to the aliment in the differ-
ent parts of its courfe, truly contribute to
the changes of it.

CCXXXIX.

It 1s probable, however, that, by the
M mix-
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mixture mentioned, the peculiar fluid

which we name the chyle is produced ; for,

though it is certain that a variety of fluid

matters may enter the laQleals and accom-
pany the chyle there, it is ftill probable,
that there 18 a peculiar fluid produced by
the actions of the ftomach and inteftines,
and fuch as becomes the principal ingre-
dient in the animal fluids afterwards form-
ed, that is {trictly intitled to that apellation,
This chyle does not appear in the {tomach;
but firft 1n the duodenum, and more co-
pioudly ftill in the jejunum and firft part of
the ileum. It‘appears indeed in the whole
of the ileum, ccecum, and colon, but in
the laft lefs copioufly: all which fhows,
thata particular mixture is neceflary to it;
and at the fame time that it is not made at
once, but fucceflively in the courfe of the
inteftines.

CCXL.
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CCXL.

It remains to {peak of the mixture of
the oily with the watery parts of the ali-
ment. This we cannot well explain; but
it is of confequence to obferve here, that
{fuch a mixture is actually made. It is
evident that a large quantity of oil in a
feparate ftate 1s taken in as a part of our
aliment, but at the fame time no oil com-~
monly appears in a feparate 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-
gifts have hardly mentioned any other
means for this union of oil but the appli-
cation of vifcid fluids; but thefe can oc-
cafion only a diffufion, and {fome means of
mixture muft neceffarily be {uppofed.
What thefe however are, we do not cer-
tainly know. They do not produce their
effect in the firlt paffages; for in the chyle,

M 2 till
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ull it enters the fubclavian vein, the oil
appears to be only in a diffufed ftate, and

probably the perfect mixture is only made -

in the paflage 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
is air, which, by different means, can be
extracted in confiderable quantity from
every kind of animal matter. What is
properly the origin of this, when and
where it 13 infinuated intor the animal
fluids, and by what means ic is either fix-
ed in thefe or loofened from them, are all
queftions not yet refolved ; but perhaps
neceflary to be refolved, before we can
{peak with any confidence of the changes
which the animal fluids undergo in diffe=
rent parts of the fyftem. We can obierve,

1
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in the mean time, that a quantity of air
is always prefent in the chyle in a very
loofe ftate; thatitbecomes more fixed in the
mafs of blood after this 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 1s probable, that all this has a
particular relation to the produ&ion and
properties of the different fluids of ani-
mals. |

CCXLIL

‘We have now followed the courfe of the
aliments, fo far as we can confider them
as any ways in a feparate ftate; bur we
do not perceive, that, in any part of this
courfe, the proper animal fluids are en-
tirely formed: And itis very juftly fup-
pofed, that the proper mixture or aflimi-
lation 1s not finithed till the chyle, mixed

M 3 with
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with the mafs of blood, has undergone
the aclion of the lungs, through the
veflfels of which it muft almoft imme-
diately pafs, after entering the fubclavian
vein, and feemingly before it is applied
to any of the purpofes of the animal ceco-
nomy. | |

CCXLIIL.

What change the fluids underge in paf-
fing through the lungs, or by what means

the fuppofed changes are produced, after
all that has been faid, feems ftill to be very
little known. | |

The mechanical powers of preflure,
commonly fpoken of, do not in fa@ take
place, nor are their fuppofed effe@s any
ways confiftent with found philofophy;
and, on the other hand, it is very probable,
that the changes produced are the eﬁ?:&s?

either of cheniical {eparation or mixture.
What
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What has been fuppofed to be perform-
ed in this way by an abforption of air, or
of a particular matter from it, is very un-
certain in fac, and has led to a {lill more
uncertain reafoning.

It is now certain, that a quantity of
mephitic air, and perhaps fome other mat-
ters are conftantly exhaling from the lungs
of living animals, and are carried off by
the atmofpherical air alternately entering
and ifluing from the lungs. This is a
pretty certain evidence that fome change
of mixture is going on in the fluids paf-
fing through the lungs; but from what
particular portion of the {luids the mephi-
tic air proceeds, or what is the effect of its
{eparation, we know not: And indeed, as
we have faid before, what are the effects
of the aCtion of the lungs upon the ftate
of the fluids, we are very uncertain. Up-
on the whole, we ftill know but little of

M 4 the
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the production, or formation, of the ani-
mal fluids; and therefore from the con-
fideration of their formation, we have
learned little of their nature; but we muft
now try to difcover what we can of it, by
examining thefe fluids as they are found
_already formed in the blood-veflels.

SECT,
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Or ANimAL BrLoob.

- CCXLIV.

THE red fluid paffing 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 mafs containing, either formally or
materially, every part of the animal fluids;
and
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and may therefore be called the common
mafs of blood. This term, however, muft
be ftrictly confined to the circulating
fluids while they retain their red colour ;
for when they lofe this, it is always in
confequence of fome feparation of parts.
The fame red fluid, indeed, as it is found in
the veins, has alfo {uffered fome feparation
of parts; but as the blood in the veins
is never entirely deprived of the whole
of any matter that was prefent in the
arteries, fo we think the venous blood may
ftill be confidered as a part of the common

mafs.

CCXLV.

This mafs of blood we find to be an

heterogeneous aggregate; and it will be

proper to inquire into the feveral parts of
this before we employ any chemical trials
for
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for difcovering the mixture of the whole,
or of its parts,

CCXLVL

We difcover the parts of this aggregate
chiefly by the fpontaneous feparation of
them, which takes place upon their being
drawn out of the veflels of a living ani-
mal.

CCXLVIL

The f{eparation commonly proceeds in
this manner. Immediately after the blood
is drawn out, it exhales a {enfible vapour,
and, after fome time, it is found by that
exhalation to have loft a part of its werght,
more or lefs, according to the degree of
heat it 1s expofed to, according to the ex-
tent of furface by which it i1s expofed to

the air, and probably alfo according to
| dif-
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different conditions of the blood itfelf.
The matter thus exhaling may be called
the halitus or vapour of the blood.

CCXLVIIL

Soon after the blood has been drawn out
of the veflels, it lofes its fluidity, and the
whole of it concretes into one foft gelati-
nous mafs: but after fome time, there oozes
out from this mafs a thin fluid; and as the
feparation of this proceeds, the mafs con-
traclts into a fmaller bulk, and, in propor=
tion, becomes more denfe.

CXLIX.

This is the feparation which almoft
always takes place, and has at all tumes
been obferved by phyficians. The fluid
part i1s called ferum; and the thicker con-

fiftent
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{iltent part has been called cruwor, but

more properly the craffamentum.

CCL.

Both parts feeem homogeneous and fim-
ple, but are not. For, if the craflamen-
tum taken from the ferum be laid up-
on a linen cloth, and water 1s poured upon
it, the water wathes off a red coloured part,
and carries it through the pores of the
cloth; and there remains a-whitifh, con-
fiftent, but foft and tough mafs, not to be
further diminifhed or {gparated into parts
by any ablution.

A like experiment fhows always a like
matter prefent in the mafs of blood; and
upon {feveral occafions, both while the
blood remains within the vefiels, whether
of the living or dead body, and when it is
drawn out of the veflels of the living, this

matter {pontancoufly feparates from the

2 other
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other parts of the blood. It is therefore a
part conftantly prefent in the blood. Itis
what Gaubius, after Malpighi, calls the
Sfibra fanguimis, Mr Senac names it the
coagulable lymph ; and we fhall {peak of it
under the title of the gluten of the blood.
When it appears upon the furface of the
blood drawn out of the veflels of living
animals, it is called the wflammatery cruft.

CCLL

When the blood is viewed with a mi-
crofcope, whether as moving in the veflels
of a living animal, or when out of the
veflels remaining ftill fluid, there are cer-
tain parts of it which appear of a round
figure, and alfo of a red colour, while the
reft is almoft colourlefs. The parts thus
diftinguifhable by their figure are called
the red globules; and 1t appears that the
red colour of the whole mafs depends up-

2 on
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on the.prelence of thefe only. It is chiefly
thefe parts which are wafhed off from the
crallamentum in the experiment above-
mentioned; and we now conclude, that,
befides the globules, the gluten, and a por-
tion of ferum that happens to be entangled
in the pores of the concreting mafs, there
1s no other matter evident in the crafla-
mentum.

CLII.

The ferum is a tranfparent fluid of very
little colour, and feemingly fimple; but if
it be expofed to a heat of 156 degrees of

Fahrenheit’s thermometer, it concretes in-
to a firm and almoft tranfparent gelly;

and, if this be cut into minute pieces, there
exudes from it a thin colourlefs fluid of a
faline tafte. In proportion as this fluid
1s more carefully feparated, the coagu-
lated part becomes infipid, and in all its

pro-
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properties refembles the gluten feparated
from the craflamentum. ¥rom hence we
are ready to conclude, that the ferum, as
obtained by {pontaneous feparation, con-
fifts of a portion of gluten diflolved in a
faline fluid, which we name the SERO-
SITY. |

CCLIIL

From the whole that has been faid from
CCXLIV. to CCLIL. itappears that there are

three diftin¢t portions and kinds of matter

in the common mafs of blood; that is, red
globules, gluten, and feroficy. 'What other
matters may alfo be there, we fhall con=-
fider afterwards; but, in the mean time,
{hall fay a little more of each of the parts

we have already mentioned.

CCLIV.
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CCLIV.

The red globules have been confidered
as an oily matter, and from thence their
diftin& and globular appearance has been
accounted for; but there is no dire& proof
of their oily nature, and their ready union
with and diffufibility in water renders it
very improbable. As being microfcopical
objefts only, they have been reprefented
by different perfons very differently. Some
have thought them f{pherical bodies, but
divifible into fix parts, each of which in
their feparate f{tate were alfo {pherical;
but other perfons have not obferved them'
to be thus divifible. To many obfervers,
they have appeared as perfe@ly fpherical,
while others judge them to be oblate {phe-
roids or lenticular. To fome they have
appeared as annular; and, to others, as
containing a hollow veficle, All this, with
feveral other circumftances relating to

N them,
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them, very varioufly reprefented, fhow
fome uncertainty in microfcopical obfer-
vations ; and it leaves me, who am not
converfant in fuch obfervations, altogether
uncertain with refpe& to the precife na-
ture of this part of the blood. The che-
mical- hiftory of it 1s equally precarious;
and therefore, what has been hitherto faid
of the production, and changes happening
to thefe red globules, we choofe to leave
untouched. We {hall afterwards fay fome-
thing with refpect to their general ufe in
thé animal {yftem; and now we fhall at-
tempt to explain the caufe of fome chan-
ges, which in certain circumftances appear

in the colour of the whole mafs of blood.

CCLV.

We {fuppofe that the red globules, When
viewed fingly, have very little colour;
and that it is only when a certain number

2 of
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of them are laid upon one another, thac
the colour appears of a bright red: but
this alfo hath its limits; {fo that, when the
number of globules laid on one another
is confiderable, the colour becomes of a
darker red. Upon this fuppofition, the co-
lour of the mafs of blood will be brighter
or darker as the colouring part is more or
lefs diffufed among the other parts of the
mafs; and we think this appears to be
truly the cafe, from every circumftance
that attends the changes which have been
at any time obferved in the colour of the

blood.

CCLVL

The gluten of the blood, from its re=-
{femblance on the one hand to the albu=
men ovi, and on the other to the matter
of the folids of animal bodies, we confider

as the principal part of animal fluids, as
N2 that
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that which is immediately formed of the
aliment taken in, and as that which 1s
employed in increafing the growth of the
folids, or in repairing their wafte.

CCLVIL

But it is well known, that the animal
fluids in general, and particularly the
gluten, is prone to putrefaction; and that,
evenin the living body, if freth aliment be
not conftantly taken in, and alfo if certain
excretions which carry off’ putrefcent mat-
ter be not conftantly fupported, a confider-
able putrefaction certainly takes place.
From hence we are led to think, that fome
approach to putrefaction conftantly takes
place, even in the moft healthy bodies;
and that it appears efpecially in an evo-
lution of {aline matter; and that this, ta-
ken up by the water conftantly prefent,
forms the ferofity. 'We f{uppofe it is this

which
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which affords the vapn-ur of the blood,
(CCXLVIL) and that it is the ferofity dif-
folving a portion of the gluten which forms

the ferum that appears upon fpontaneous
feparation (CCXLVIL)

CCLVIII.

The {aline matters impregnating the fe-
rofity, if we may judge from the analyfis
of urine, are of various kinds; but par-
tcularly, there is prefent an ammoniacal
{alt, now well known under the name of
the gffential falt of urine, which, if not ori-
ginally formed, is at leaft moft copioufly
evolved 1n animal fluids.

CCLIX.

Thefe are our conjeturesconcerning the
parts of animal blood ; and it remains to
fay in what proportion each of them is

N 3 pre=
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prefent init.  This will pefhaps be always
difficult ; and in the mean time we can
perceive, that many eftimates formerly
made. could not be exact, as the feveral
parts were not properly known ; and,
while judging chiefly from the appearances
upon {pontancous feparation, phyficians
were not aware how much thefe are affect-
ed by the circumf{tances of extravafation,
and by thofe in which the blood is placed
after being drawn out. There are not
yet indeed experiments made to afcertain,
with any exa&nefs, the proportion of the
feveral parts mentioned: but it is probable,
that the red globules make a {mall part of
the whole ; that the gluten, if we con-
fider both what is in the craflfamentum and
in the ferum, is in much larger propor-
tion; but that the watery portion is the
largeft of all, and at the fame time that
this has always a confiderable quantity of
faline matter diflolved in it,

CCLX,
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CCLX.

We would next put the queiftion, Dy
what means the parts of this heterogeneous
mafs are kept fo equably diffufed among
one another, and the fluidity of the whole
fo conftantly preferved? This we fuppofe
to be done chiefly by motion and heat,
and by the parts difpofed to concrete be-
ing kept from the conta@ of any matters
to which they might adhere more firmly
than they do to the other parts of the blood.
The diffufed parts we {uppofe to be prefent
only in thofe veflels in which a confider-
able degree of agitation 1s conftantly kept
up; and we fuppofe alfo, that the heat al-
ways here prefent, both diminifhes the co-
hefion of the gluten, and increafes the {ol-
vent power of the ferofity. Experiments
made with neutral falts {feem to confirm

the latter ; and it 1s alfo probable, that

N 4 the
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the fame folvent power may be increafed
by a quantity of air that is conftantly in-
termixed with the mafs of blood while it
remains in the veflels, and is under a con-
{tant agitation. It is fuppofed, that an at-
tention to thefe {everal circamftances will
explain moft of the cafes of {pontaneous
feparation that occur either in the living
or dead body, within the veffels or with-
out them ; but the detail would be toa
long for this place.

CCLXI.

We fhall add here a few words on the
ufe of this fingular compofition of animal-
blood which we have been confidering.

It appears evidently, from many circum-
- {tances of the animal ceconomy, that itg
fundlions require a fyftem of veflels con-
ftantly filled, and even diftended; but as,
at the fame time, thefe veflels muift bé

oPen
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open by a multitude of their extremities,
if all the fluids were {uch as could pafs by
thefe extremities, the fyftem could not be
kept filled for a few minutes. It is necef-
fary, therefore, that the fluids fhould be
partly of fuch a fize as that they cannot
pafs through the fmaller veflels, and partly
in a diffufed ftate only, which has com-
monly the fame effect. HHence 1t is, that
the red globules, under the ordinary im-
petus of the heart and arteries, are ftrictly
confined to certain veflels; and it 1s pro-
bable, that, in the like circumftances, the
diffufed gluten does not -go much farther.
This ferves to keep the larger veflels of the
{yftem conftantly filled. But, on the other
hand, the ferofity being fufficiently fluid,
might be fuppofed to run off by the many
outlets open to it, and thereby to leave the
fluids in the larger veflels of a confiftence
unfit to circulate, This, however, feems
alfo to be obviated by the vifcidity of the

grofler
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grofler parts of the blood, {ufficient always
to entangle fo much of the more fluid, as
may be neceflary to preferve the due flui-
dity of the whole,

CCLXIL

- Theheat of the human body, fupported

by powers within itfelf, is probably the
effet of the motion of the blood, and
might have been treated of when we were
confidering that {ubjet. But as many
perfons {fuppofe it to depend in fome mea- .
fure on the nature of the fluids, we have
referved it for this place; and here per-
haps to fay only, that the queftion con-
cerning the caufe of animal heat is not yet

{olved.

CCLXIII.

The opinion of animal-heat’s being the
effect
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effec of mixture, is to be little regarded ;
as the matters {fuppofed to be mixed, the
place in which the mixture is made, and
the other circumitances relating to it, are
equally hypothetical, and the whole 1s 1ll
fupported by any analogy.

CCLXIV.

More fpecioufly is animal-heat {fuppofed
to be the effect of putrefaction, towards
which there 1s certainly fome approach in
animal bodies; but the opinion is ftill
very doubtful. For, fir/, the effet of any
degree of putrefaction in producing heat is
not well afcertained. Seccondly, It is not
fupported by any analcgy, that putrefac-
tion, in the degree to which only it pro-
ceeds in living bodies, is capable of pro-
ducing the heat appearing there. And,
laftly, Whatever is the degree to which
putrefaction proceeds in living bodies, 1t

does
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does not appear that there is any increafe
of heat correfpondent to the increafe of
putrefaction, and rather the contrary.

CCLXYV.

The fuppofitions either of mixture, or of
putrefaction, as the caufe of animal-heat,
are both of them rejeted by this, that the
generation of heat in animal bodies is ma-
nifeftly dependent on another caufe, that
is, the motion of the blood. For the power
of generating heat in any animal is not
perfect till the motion of the blood in it is
fully eftablifhed; and, when the genera-
ting power is eftablifhed, we perceive the
heat to be increafed or diminithed as va-
rious caufes increafe or diminifh the mo-
tion of the blood. In dying animals, the
heat grows lefs as the motion of the blood
~ grows lefs; and when at death this ceafes
altogether, the heat ceafes alfo, commonly,

R
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at leaft, as foon after death as we can fup-
pofe a body of the {fame bulk to lofe the
heat it had acquired.

CCLXVL

This connection between the heat and
motion of the blood feems in general to
be well proved; and, though it may be
difficult to reconcile certain appearances to
it, we would {o far admit of the fuppofi-
tion, as to inquire, in the next place, into
the manner in which the motion of the
bleod may generate heat.

CCLXVIL

On this fubjed, the moft common opi-~
nion 1s, that the heat is produced by the
attrition of the particles of the blood upon
one another, or of thefe on the internal

furface of the veflels in which they move,
But
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But we cannot find any analogy to {fupport
either the one or the other fuppofition.
The attempt made to fupport the latter
{uppofition, by endeavouring to fhow, that
upon this the equality of heat in the dif-
ferent parts of the fame body is well ex-
plained, deferves little regard, as it is

founded on doubtful principles and mifta-
ken facts.

CCLXVIIL

The equality of heat in the different
parts of the fame body feems to require
the generating power to be very generally
diffufed over the whole; but it does not
{eem to require its being precifely equal in
every part, as the interpofition of pretty
large veflels in every part of the body, and
the fpeedy communication of the fluids
from any one part to every other, will fuf-
ficiently account for the equality of heat,

though
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though the generating power fhould be in
fome meafure confined to certain parts
only.

However, we take no notice of the fup-
pofitions which have been made of the ge-
nerating powers being confined to certain
{mall portions of the {fyftem only. Thefe
fuppofitions give no rehief in the general
theory, and they are not fupported by any
_particular evidence. The breathing ani-
mals are the warmeft; but that they are
warmer becaufe they breathe, is not mote
probable thanthat they breathe becaufe they

arc warmer.

CCLXIX.

With refpe& to this theory, which de-
duces animal-heat from the motion of the

blood, we muft own, that it is attended
with {everal difficulties. It will be difficult

to {how, in fo many animals of different

age,
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age, fize, and temperament, in which the

degree of heat is nearly the fame, that the
" motionof the blood, in all its circumftan-
ces, 1s alfo exactly the fame; or to {how,
in the different animals in which the de-
gree of heat is confiderably different, that
the motion of the blood in each is corref=
pondent to the difference of heat. May it
not be fuppofed, that there is fome cir-
cumftance in the vital principle of animals
which is in common to thofe of the {fame
clafs, and of like ceconomy, and which de-
termines the effe® of motion upon the
vital principle to be the fame, though the
motion acting upon it may be in different

circumftances?

CCLXX.

In all we have hitherto faid of animal
fluids, we have confidered the common
mafs of blood as confifting of three parts

& X or
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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 is common to {uppofe, that the ali-
ment or the chyle formed of it is not per-
fe@ly aflimilated in pafling once only thro’
the lungs; but that, for fome time after
fuch paflage, 1t continues to circulate with
the blood under the fame form and of the
fame qualities which it had when it firft
entered the fubclavian, and particularly in
this ftate to furnifh cthe milk which is fe-
creted in the breafts of females. There is,
however, no proper evidence of the chyle’s.
ever appearing 1n the blood-veflels, and the
appearances of it alleged can be otherwife
accounted for. The arguments for the
{fame opinion, which are drawn from the
confideration of the fecretion of milk, are

embarrafled with many difficulties.

O CCLXXIL
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CCLXXI.

It is probable, that the animal fluid
(CCLV.CCLVL) is in a conftant progrefs,
and hardly for a moment ftationary, or
therefore uniformly the fame over the whole
of the common mafs. Some part of it is
that which was laft formed, and therefore
the neareft to the vegetable matter from
which chiefly it was produced; while ano-
ther parc of it 1s that which has remained
longeft in the body, and is therefore the
nearefl to putrefaction. Between thefe two
there may be feveral intermediate ftates,
which, however, like the neareft thades of
the fame colour, are not diftinguifhable by
our fenfes or experiments.

- CCLXXIL

Befides the difference of matter arifing
from
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from the progrefs of the animal fluid,
there have been other matters fuppofed
prefent in the common mafs, and as com-
monly conftituent parts of it. Such are a
mucous matter, like to the mucous matter
of vegetables; and a gelatinous matter,
like to that which is extra&ted by deco&ion
from the folid parts of animals. But
there is no evidence of either being for=-
mally prefent in the mafs of blood, and
the fuppofition is founded on miftaken facts
and falfe reafonings.

CCLXXIIL

But it 18 proper to be obferved here, that
many extraneous matters may, by difter~
ent ways, be introduced into the blood-
veflels; and that many of the fecreted
fluids, fometimes very different from any
thing that exifled before in the mafs of
blood, may, by abforption or regurgita~

0 2 tion,
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tion, be again taken into the blood-veflels:
But, with regard to all of thefe, whether
extraneous matters, or thofe produced in
the body itfelf, it is probable that hardly
any of them enter into the mixture of the
animal fluid, and that they are only dif-
fufed in the ferofity till they can be again
thrown out of the blood-veflels by the
readieflt outlets. The oil of the adipnfe
membrane is frequently, and perhaps ne-
ceflarily reabforbed, and {eems to be, be-
fides the lymph, the only reabforbed matter
which enters again into the mixture of the
animal fluid.

SECT,
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CHAP 1L

OF SECRETION.

CCLXXV.

AFTER thus confidering the parts of

the mafs contained in the red veflels,
we muft next confider the feveral fluids
which appear in the other parts of the

of the body.
A

0 3 ECLXXNI
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CCLXXVI.

All of thefe we {uppofe to be derived
from the common mafs, as they appear in
vellels 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, 1s any how interrupted.

CCLXXVII.

The fluids thus derived from the com-
mon mafs feem to be produced in confe-
quence of a certain ftru&ture, with per-
haps fome other condition in the extreme
veflels through which the fluids pafs ; and
a part having {uch a ftruéture, is called a
gland or fecretory organ, the fun&ion of
which, from the moft obviovs notion of
the manner of it, is called /fecretion,

CCLXXVIII,
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CCLXXVIIL

The firu&ture of the organ, and the
manner of its funcion, feem to me for
the moft part unknown; at leaft, what
we know or fuppofe with regard to the
ftructure hardly in any cafe applies to the
explanation of the funétion,

CCLXXIX,

If it any how appeared that the {everal fe-
- creted fluids wereallof them previoufly exift-
ent in the {fame forms in the mafs of blood,
1t would not perhaps be difficult to explain
what might be ftrictly called a fecretion.
But fuch previous exiftence does not appear;
for, except the matter of exhalation into the
feveral cavities of the body, and the matter

of urine and of perfpiration, we find no
O 4 proper
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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 found after they
have pafled through certain organs.

CCLXXX.

This being the cafe, the confiderations
of the phyfiologifts with regard to the ve-
locity of the blood, and other circumftan-

ces favouring the {eparation ofthe parts of
a fluid which are only diffufed among one

another, deferve no attention. The effe@s

of different apertureé may go fome length;

but we can perceive their particular appli-

cation only in the few cafes of a fimple
feparation. In moft others, there appears

to be a change of mixture; but we per-

ceive neither the precife changes that are

made, nor the the caufe of them.

CGEXX XL,
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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 or-
gan has a confiderable fhare in  deter-
mining both the quantity and quality of
the fecreted fluid, and that both very often
are very little affected by the general ftate
of the circulation, or by the different con-
ditions of the mafs of blood.

CLXXXII.

It would feem that no other {fecretion
but thofe of perfpiration and {weat are
manifeftly increafed by the increafed ac-
tion of the heart and arteries (CLXXXI.),
and that moft of the other fecretions are
increafed only by flimulants applied to
their organs. Thefe {timulants may be

either
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either fuch as are immediately applied ex-
ternally or internally to the excretory, or
perhaps to the fecretory veflels; or they
may be fuch as are applied to the fenfo-
rium, or to diftant {parts of the nervous
{yftem, which by the laws of the animal
czconomy have a conneclion with the or-
gans of fecretion. Thefe ftimulants, at
the fame time that they aét in either of
thefe ways on the fecretory organs, for the
moft part have no fenfible effet on the

general ftate of the circulation of the
blood.

CCLXXXIII,

With refpe& to the influence of the
condition of the common mafs of blood
upon the feveral fecretions, we prefume
that the ftate of the quantity of the fluids
in general will affe&t the quantity of every

{ecretion; but the effects of the quantity
of
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of the whole mafs are very remarkable
only, with refpect to the fecretions of per-
{piration, urine, and milk.

The qualities of the common mafs may
alfo be prefumed to affe&t the feveral fe-
cretions: but the effeGt of thefe qualities
appears moft remarkable in the fame fecre=
tions of per{piration, urine, and milk;
and, even in thefe, the effeé feems to de-
pend upon the proportion of water more
than upon that of any other matter in the
common mafs. With refpect to the other
{ecretions, we cannot perceive that any of
them are increafed by a particular matter
prefent in the mafs of blood, except it be

fuch a matter as ftimulates the fecretory

organ,

CCLXXXIV,

The {everal fecretions are frequently
obferved to affe¢t each other mutually, fo
that
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that the increafe of one diminifhes ano-
ther, and wie verfa. 'This feems to de-
pend either upona change of determination
in. the courfe of the blood (CLXXVIIL),
or upon a change in the ftate of fluidity
of the common mafs, or perhaps upon a
connection eftablithed between the diffe-
rent organs of fecretion as parts of the
nervous fyftem; and, except it be in the
cafe of perfpiration and urine, we cannot
perceive that the effe¢t of the ftate of one
fecretion upon that of another depends:
upon an increafe or diminution of any
particular matter in the mafs of blood.

CCLXXXV.

After mentioning thefe generalities with
refpe&t to fecretion, we fhould, perhaps,
proceed in the next place to confider the
application of them to the particular fe-

cretions, and alfo to confider more parti=
cularly
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cularly the feveral fecreted fluids: but we
omit both thefé fubjefls, as we prefume
the former will be obvious from what is
already faid; and with refpect to the latter, -
we have not yet a {fufficient number of ex-
periments to proceed any length in it.

< DGR B BT
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OrfF NUTRITION,

CCLXXXVI.

UNDER this title we might confider how
the matter both of the fluids and fo-

lids of the body is fupplied: but, after
what we have formerly faid of the taking
1



226 PHYSIOLOGY,

in and aflimilation of the aliment, we have
nothing now to add with refpe& to the
fluids ; and we therefore confine ourfelves
here to confider in what manner the folid
parts obtain their increafe of matter and
growth, or have their occafional wafte re-

paired.

CCLXXXVII.

There is no doubt that the folids are
formed of the fluid prepared from the ali-
ment in the manner we have faid; but it
1s required now to fay what portion of the
fluids 1s employed 1n nourifthing the folds,
by what channels the nouriflimient is con-
veyed to them, and, being applied there,
how from fluid it becomes folid.

CCLXXXVIII.

With regard to the firft queftion, we
have no doubt in afferting, that in ovi~
foaty parous
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parous animals, it is the albumen ovi that
is employed in nourithing the chick; and
we prefume that it 1s an analogous fluid
which is employed in nourithing the bird
during the whole time of its growth. 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 oviparous.

CCLXXXIX,

'This analogous fluid we take to be the
gluten of the blood, properly diluted and
freed from any adhering faline matter.

CCXC.

To determine in what manner this nu-
tritious fluid is applied to the nourithment
of the folids, it is neceflary to confider
what are the fimple fundamental folids,
of which all the others are formed.

CCXCL
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CCXCI.

It feems to be the opinion of the greater
part of modern anatomifts, that the folid
parts confift entirely of a cellular texture,
of various denfity in the different parts;
and indeed, the ftructure of the greateft
part of the folids is evidently of this kind.
But at the {fame time, it 1s alfo true, that
a fibrous ftruéture is to be obferved almoft
“every where in the body. It appears in
the medullary {ubftance of the brain and
nerves, in the mulcles and tendons, in the
arteries, in the excretories of the glands,
in the lymphatic veflels, in the alimentary
canal, in the uterus and bladder of urine,
in the ligaments, in moft membranes ;
and it is to be feen in thofe membranes
which are afterwards changed into bones,

efpecially whilft this change i1s going on.

CCXCIL

[ 8]
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CCX(IL

From this view of the univerfality of a
fibrous ftruclure in animal bodies we are
difpofed to believe, that thefe fibres are the
fundamental part of animal folids; that
they are the primordial ftaminal part of
animal bodies ; and that the cellular texrure
is, for the moft part, an accretion formed
upon thefe fibres.

The confideration of the ftru@ure and
growth of vegetables feems to illuftrate
and confirm this opinion.

CCXCIIL

At the {fame time, from the fibrous parts
(CCXCI.) being evidently, in moft inftan-
ces, parts of the nervous fyftem, and
from the gradual formation of the foe-
tus in which the nervous fyftem is firft
formed, we think it probable, that the

P whole
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whole of the fibres in the different parts
of the body are a continuation of the
nerves; and this again will lead to the
conclufion, that the nourifhment of the
foft and homogeneous folid every where

is conveyed to 1t by the nerves.

CCXCIV.

This fuppofes alfo, what is otherwife
probable, that the cortical part of the
brain, or common origin of the nerves, is
a fecretory organ, in which the gluten of
the blood being freed from all faline mat~
ter before adhering to it, becomes fit for
the nourifhment of the folids, and being
poured in a fufliciently diluted flate upon
the organ of the nerves, it is filtrated along
the fibres of thefe, and is thus conveyed
to every ftaminal fibre of the {fyflem. ‘We
{fuppofe, at the fame time, that the me-~

dullary, or what may be called the folid
matter
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matter of the nerves, is in the living body
conftantly accompanied with a fubtle ela-
ftic fluid, which fits them for being the
organs of fenfe and motion, and which
probably is alfo the means by which the
nutritious fluid 1s carried on in the {fub-
ftance of the nerves, from their origin to
their extremities.

In what manner the nutritious fluid,
thus carried to the feveral parts, is there
applied, {o as to increafe the length of the
nervous fibre itfelf, or to form a cel=-
lular texture upon its furface, and in
what manner from fluid it becomes folid,
we cannot explain; nor can thefe particu-
lars be explained upon any other fuppofi-
“tion that has been formed with refpect to
nutrition.

CCXCV.

It 13 probable, that, for a certain time,
P a at
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at its firlt beginning, the growth of ani-
mal bodies proceeds in the fame manner
as that of vegetables: but itis evident, that,
at a certain period, in the growth of ani-
mals, a different ceconomy takes place;
and that, afterwards, the growth feems to
depend upon an extenfion of the arteries
in length and widenefs by the blood pro-
pelled into them by the powers CLVI.
CLIX. It may be fuppofed, that this ex-
tenfion of the arteries is applied to every
fibre of the body, and that by the exten-
fion of thefe it gives an opportunity to the
application and accretion of nutritious
matter; to the growth therefore of the
fibre itfelf, and to the growth of cellular
texture on its furface. Perhaps the fame
extenfion of the arterial {yftem gives oc-
cafion to the fecretion of fluids, which
poured into the cellular texture already
formed, according to the difpofition of
thefe flwids to concrete mere or lefs firmly,

g1ves
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gives the different degrees of denfity and
hardne(s which appears in different parts

of the body.

CCXCVI.

By this extenfion of the arterial {yftem,
the feveral parts of the body are gra-
dually evolved, fome of them {ooner,
others later, as by the conftitution of the
original flamina, or after occurrences,

they are feverally put into the conditions
CLXXVII. CLXXVIIIL by which they are

more or lefs expofed to the impetus of
' the blood, and fitted to receive a greater
quantity of it. But as the parts by thele
caules firft evolved will increafe the moft
in the denfity of their {olid parts, they will
therefore more and more refift their fur-
ther growth ; and by the fame refiftance,
will determine the blood with more force,

and 1n greater quantity, into the parts not

P 3 then
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then fo far evolved. Hence the whole
{y{tem will be at length evolved, and every
part of the folids will, in refpect of denfity
and refiftance, be in balance with every
other, and with the forces to which they
are feverally expofed. |

CCXCVIL

The extenfion of the arteries (CCXCV.)
depends upon the refiftances which occur
to the free tranimiflion of the blood
through them, as in CLXX,; and fur-
ther, from a refiftance in the veins. For,
as a confiderable portion of the blood (by
CCLXIL) does not commonly pafs into
the {maller branches of the arteries, but
muft pafs very entirely into the veins; fo
thefe, by their capacity conftantly dimi-
nifhing as they approach nearer to the
heart, and by their coats being of a denfity
and firmnefs fufficient to prevent further

dila=
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255
dilatation, confiderably refift the free pai-

fage of the blood from the arteries into
them,

CCXCVIII,

While thefe refiftances continue, the ar-
teries, and with them almoft every fibre
of the body, muft be extended at every
{yftole of the heart; and with this exten-
{fion, the growth of every part will pro-
ceed: but, as every part, by its receiving
an addition of folid matter, becomes more
denfe and rigid; fo it 1s lefs eafily extend-
ed, and perhaps lefs readily receives an ac-
cretion of new matter, than before. Hence
it is, that the more the body grows, it ad-
mits of any additional growth more flowly;
and unlefs the extending powers increafe
in the fame proportion with the increaling
denfity of the folids, there muft be a period
at which thefe two powers will balance cach

other,



226 PHYSIOLOGY.

other, and the growth will proceed no far-
ther. But, as it is evident, that the bulk
and weightof the heart, and probably there-
fore its force, does not increafe with the
increafing bulk of the body, and that the
ation of the heart is the principal ex-
tending power in the {yftem; it is alfo
plain, that the extending power does not
increafe in the fame proportion with the
increafling denfity of the folids; and there-
fore, that thefe two powers will, at a cer-
tain period, come to balance each other.

CCXCIX.

But not only is the force of the heart
thus conftantly diminifhing, wich refpect
to the refiftance of the arteries; but the
force of the heart, though it were ftill fub-
fifting, has, from other caufes, lefs effet
in extending the arteries. The blood is
more confined to the arteries, and extends

| them
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them further in proportion to the refift-
ance 1n the veins, as in CCXCVIL ; and
this refiftance in the veins, and the exten-
fion of the arteries depending upon it, will
be more or lefs, according to the refpec-
tive denfity of thefe two fets of veflels.
But it appears from the experiments of
Sir Clifton Wintringham, that the denfity
and firmnefs of the veins with refpect to
their correfpondentarteries, 1s much greater
in young animals than in old; and thence
it appears, that during the growth of ani-
mals, the arteries are acquiring an increafe
of denfity in a greater proportion than the
veins are at the {fame tume; and therefore,
that the refiftance in the veins with refpect
to the arteries, muft be conftantly dimi-
nithing; that the veins will therefore re-
ceive a greater proportion of blood; that
in the fame proportion the arteries will be
lefs extended; and, /gfly, that the dimi-
nithed refiftance in the veins, concurring

2 with
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with the diminifthed force of the heart,
will the fooner bring the increafing rigidity
of the arteries, and therefore of every
fibre of the body, to be in balance with the
extending powers; at leaft, {o far as to pre-
vent their producing any further growth.

CCC.

This account of the change of the re-
fiftances in the arteries and veins, with

refpect to one another, is agreeable to
phenomena, which fhow that the arteries
are larger, and contain more blood in pro-
portion to the veins in young animals,
than 1n old; that arterial hemorrhagies,
occur moft frequently in young perfons;
and that congeftions in the veins, with
hemorrhagies, or hydropic effufions de-
pending upon them, occur moft frequently
in old age.

CCCI.
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CCCI.

It 1s probable, that the refiftance both

of arteries and veins goes on increafing,
while the force of the heart 1s not increa-

fing at the {fame time: but it appears alfo,
that, from the diminifhed force of the
heart, and the compreflion which the
fmaller veflels are conftantly expofed to
from the diftention of the larger, the ac-
tion of the mufcles and other caufes, the
number of {mall veflels, and therefore the
capatity of the whole {yftem, 1s conftant-
ly diminifhing fo much, that the heart
may ftill for fome time be fufficient for
the circulation of the blood. But, while
the refiftances in the veflels are conftantly
increafing, the irritability of the moving
fibres, and the energy of the brain, are
at the fame time conftantly diminiﬁﬂng:—,
and therefore the power of the heart muft

1 at
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at length become unequal to its tafk, the
circulation muft ceafe, and death enfue.

CCCII.

The unavoidable death of old perfons is
thus in part accounted for; but it is, how-
ever, ftill probable, that the fame event
proceeds chiefly from the decay and total
extinction of the excitement or vital power
(CXXXVL) of the nervous fyftem, and
that from caufes very independent of
the circulation of the blood, and arifing in
the nervous {yftem itfelf in confequence
of the progrefs of life. This {feems to be
proved by the decay of fenfe, memory, in-
telle@, and irritability, which conftantly
takes place, as life advances beyond a cer-

tain period.
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