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1. Explanation of an Effay on the Ufe of the
Bile in the Animal Oeconomy, by Alex-
ander Stuart, M. D. Phyfician tn Ordinary to
her Majefty, F. R.S. and of the College of
Phyficians.  Vide No- 414.

IN that fhort Effay on the Ufe of the Bs/e in the
Animal Oeconomy, N°. 414, of the Tranfatti-
ons of this Society, fome Points, which required a
farther Hluftration, having been there, for the fake
of Brevity, only hinted at; it is neceflary, and I
hope may be of fome Ufe, to fet thefe Points in a
clearer Light : Which I fhall endeavour to do,by folving
fuch Difhiculties, and anfwering fuch Remarks, as
have occurred in Converfation and Correfpondence on
that Subject.

The firft Remark which deferves Regard is, that
1 take no Notice of the Effe&t of the Ga// fpilt up-
on the external Coat of the Intefinesfrom the Wound

in the Gall-Bladder, whole Stimulus on the Out-

fide is fuppofed fufficient to have produced, and to
have folved all the Phenomena, or Symptoms ob~
ferved and related in the Cafe: So that all the
Symptoms which I attribute to a Want of the S§7:-
wulys of the Gall on the Infide of the Intefines,
might have been more properly afcribed to the {ame
Stimulys, a&ing upon the Outfide of the uppermoft
Guts, fituated neareft to the Gall-Bladder, whofe
compleat Contra&ion by the Force of that Stimulus,

expelling
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expelling the Air out of their Cavity, and forcing it
into the inferiour Guts (asin windy Cholics) would
have diftended them to the Pitch mentioned in that
Effay. At the fame time it is acknowledged, that
had the Gall been carried clean out of the Body by
any Vent, {o as that no Stzmulus had remained to
aék either upon the Infide or the Outfide of the JFu-
teftines, then my Way of accounting for the Symp-
toms had been good, and the Conclufions juft.

I acknowledge that there is fome Appearance of
Reafon for this Remark, and the Objettion which it
implies ; but the whole Strength of the Argument
lies in a Suppofition that a S#imulus on the Outfide
of the Intefines, is capable of “exciting a Contrati-
on, {upplying the Want of that Stimulus .on the In-
fide, and alfo of caufing ‘a preternatural Diftenfion
of the whole Canal. The Contrary of -all which I
fhall endeavour to prove.

In order to this it is neceflary to premife, what
perhaps may not have been univerfally adverted
to, }éet can be no fooner propofed than acknow-
ledged.

i; . That the whole A&ion of the Nerves, whe-
ther in Senfation or in Mufcular Motion, is exerted
at their Extremities only.

2. That the Sides of the Nerves every where
along their whole Tracls, are entirely infenfible, and
ferve neither for Senfation nor Motion.

The Apparatus of Nature towards both thefe
Adions makes this plain. Towards Senfation we fee,
that the medullary Subftance of the Nerves at their
Extremities is divefted of its Coverings, which are
Procefles of the Dura and Pia Mater, and. gnds

are
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bare in the Form of fmall foft Papille, from their
Figure, called by Anatomiffs Pyramidales, on
the Surface of the Cuizs, covered over with the
Cuticrla, where they a& their Part in Senfation, or
Feeling, Tafting, and Smelling. The {oft denudated
Branches of the Optic Nerve which compofe the
Retina, and what for the {fame Reafon is called the
Portio Mollis of the Auditory Nerve, the immedi-
ate Inftruments of Seeing and Hearing, prove the
{ame.

Again,- it is the Extremities of the Nerves that
enter with their Coverings into the M/cle, and into
each Fibre of the Mufcle to which they belong
where they depofit their Contents, or aét their Part
in mufcular Motion.

‘But the Sides of the Nerwves along their whole
Trals, are infenfible or void of Fecling, becaufe
their medullary Subftance, and its Contents, which
are the only immediate Inftruments of Senfation in
them, are here covered with the Piz and Dura
Mater, the laft of which is the ftrongelt, denfeft, and
moft impenetrable Membrane of the whole Body,capa-
ble of defending and conveying the tender medullary
Subftance of the Nerves and its Contents, fafe, un-
hurt, ‘and undiffipated to the feveral Organs of Sen-
fation and Motion, at their Extremities the Seats of
their A&ion.

A further Confirmation of this from Experience,
is the Infenfibility of the Side of a large vilible
Branch of a Nerve, which fometimes happens to lic
bare and expofed in a2 Wound or Ulcer, where it wiil
bear the Touch of the Probe without feeling, and.
occafions no mozre Pain than in Wounds and Ulcers

¢t
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of the fame kind, where the Nerves are not expofed,
unlefs the invefting Membranes, the Dura and Pis
Mater, be by any Accident wounded, lacerated or
corroded ; in which Cafe, the medullary Subftance
being laid bare, exquifite Pain is felt, and very fe-
vere Symptoms enfue, which are hardly to be over-
come, or never {o eafily as by cutting the Nerve quite
through, foas that the Extremity may retire within
the Fleth, and the medullary Subftance be proteted
by it.

yBy which it appears,that the Sides of the Nervesare
infenfible or void of Feeling, and that the Extremity
of the medullary Subftance, either by Nature, or by
fome Accident, laid bare, is the only immediate In.
ftrument of Senfation. '

This being premifed, the StruGure of the Znte.
Aines, the Parts in Queftion in the Cafe before us,
comes to be confidered.

The Intefines are made up of four Tunics, or
Coats,

The firft, or external Coat, is a common mem-
branous Covering, borrowed of the Peritonzum.

The fecond is compofed of their annular, contradile,
mufcular Fibres, the immediate Inftruments of their
periftaltic Motion.

The third is the nervous Coat, a reticular Plexus
of Nervesintermixed with Blood-Veffels and Glands,
plac’d immediately under the mufcular, and over the
villous Coat, | .

The fourth is the villous or innermoft Coat, on
the concave Side, rightly called villous, as it appears -
-view’d through a Microfcope ; tho’ from its Appear-
ance to the naked Eye, it be erroncoufly call’d the mu-

cous



cous Coat. This is generally allowed to confift of
the capillary Extremities, or rather Roots of the La¢-
teals, and the excretory Dul7s of the Glands, which
together form thefe 7#//; that are {een init. Among
thefe, fuitable to Analogy in all other Parts of the
Body, the Papille Pyramidales, or Extremities of
the Nerves, are lodg’d under the Cuticula of the
nervous Coat, for the Ufes of Senfation, fo neceflary
for the Purpofes of Nature, in this very fenfible Part
the Infide of the Guts, which is known to be fo
quickly and neceflarily affeted by the Qualities of
their Contents.

The proper Nerves of the firft or outward Coat,
are thofe of the Peritoneum, of which it is a Part,
arifing from the, Medulla Spinalis of the Loins and
Os Sacrum: Whereas the Nerves proper to the
Guts, are of the Par Vagum, and menfenteric
Plexus :  'Therefore as there is no Communication
of Nerves between this external Coat or Covering,
and the proper Subftance of the Imtefines them-
felves, a Stimulus aling upon this external Coat
only, would not affe& the Gu#s fo as to excite any
confiderable Degree, either of Senfation or Motion in
them.

Again the proper Nerves of the Inteffines, whofe
Origin, Difpofition, and Situation have been already
defcribed, terminate either in the mufcular contradtile
Fibres of the Coat immediately above them, or car-
ry their Extremities to the Infide, where they termie-
nate under the Cuticula, for the ufe of Senfation :
{othat a Stimulus on the outfide of the Intefines,
befides the Difficulty of pafling through the two exter-

nal Coats, before it coulg reach the proper Nervest:
e}
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of the Guts, would at laft only irritate their Sides,
where they are infenfible, becaufe covered with the
Dura Mater -  And if it might be fuppoled, that
fuch a Stimulus as 15 in Queftion, to wit, the
Gally could have penetrated through thefe Coats in-
to the Cavity, where the fenfible Extremities of the
proper Nerves of the Gt s lie expofed to it, yet fuch
a Filtration through all thefe Coats, as it could not
be performed f{oon, nor in great Quantity, fo it would
enter at laft, divefted in a great Meafure of its groffer,
faline, oleaginous, and pungent Parts, by the Filtra-
tion, and thereby lofe the Power of a Stimulus on
the Infide ; as the Situation of the Parts, and Dil-
pofition of the Nerves above defcribed, made it an in-~
effe®ual one on the Outfide, as much as if it had been
carried quite out of the Body.

To conclude, if the Ga// {pilt on the Outfide of
the Guts, had been capable of excitinga Contraction
in any Part of them, fo foon as it came to cover the
whole Surface, it muft have had the fame Effe&
equally every where, and the whole Canal fthould
have been found contracted to- its {malleft Diameter:
Whereas it was found every where diftended to a
great Pitch. ,

Tt is therefore plain, that a Szzmulus on the outfide
of the Intefines, has not the Etfe® of fuch a 824~
wmulus on the Infide. 1t can neither excite them to a
Contra&tion ; promote their periftaltic Motion ; nor
fupply the Defect or Want of {uch a Stzmulus on the
Infide, much lefs occafion fuch an univerfal Diftenti..
on, or account for the Symptoms arifing from it,
which is what I undertook to prove.

I
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It was for thefe Reafons, and to avoid Prolixity,
that the Ga// fpilt on the outfide of the Zutefines,
was not taken Notice of in that Effay.

‘The fecond Difficulty is how a freth Recruit of
Chyle fhould be a Caufe of Sleep.

The Experiments which I made before this Society,
as printed in 77an/aif. N°. 424, 1 hope may ferve to
juftify what I fhall here aflume, concerning the Na-
ture and Exiftence of the wervous Fluid, or animal
Spirits, in the Solution of this fecond Difficulty.
~ The Argument which has been offer’d, runsthus:
It is well known that People after eating plentifully
are often inclined to Sleep, long before the Chyle can
be fuppofed to be got into the Blood ; therefore a frefh
Recruit of Chyle cannot be the Caufe of Sleep 5 but
there muft be fome other Caufe, at leaft at that
time.

Which Caufe is afligned by fuppofing, that after a
plentiful Meal the diftended Stomach will load and
opprefs the defcending 4orta, fo asto hinder the
Blood in its Defcent, and thereby force a greater
Quantity than ufual into the Aorta Afcendens,
which by its diftended Branches in the Brain will ob-
ftruét the Secretion of the Animal Spirits through the
Glands of the cortical Subftance into the Origin of
the Nerves, and thereby produce Sleep.

This being generally efteemed a mechanical Ac.
count of the Caufe of Sleep after Meals, defervesthe
greater Attention,

In anfwer to which, if {uch was the true Caufe of
Sleep after Meals, it ought to have the fame Effe&
upon the Cerebellum, from whence moft of the
Nerves, that ferve in the naturalgand vital Fun&ions,

B2 ’ arife
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arife; and fo would hinder thefe Fun&ions, to wit
Digeftion, the periftaltic Motion, Refpiration, and
the Circulation of the Blood, all which, on the con-
trary, are obferved to be more regular and ftronger
in Sleep, than when we are awake; at leaft in a
healthy and temperate Perfon, who has ufed mode-
rate Exercife.

Again, Gluttony, Drunkennefs, and Flatufes,
which overload the Stomach, and therefore, accord-
ing to this Hyposhefis, ought to produce the quieteft
and moft {ferene Repofe in Sleep, do, onthe contrary,
bring Inquictude, or broken and interrupted Reft ;
and when to the-greateft Excefs, a lethargic Sleep,
which is a Difeafe for the Time, and fometimes ter-
minates in Death.

The Zncubys alfo, which is juftly fuppofed to arife
from an Inflation or Diftention of the Stomach, in a
fupine Pofture in Bed, opprefling the Aorta Defien-
dens, ought to produce quiet Reft; whereas nothing
difturbs more, asit firft brings the Perfon out of quiet
Sleep intoa fort of waking Dream, with a Senfe of
Oppreflion, and at laft awakes him quite, in a kind of
Terror, with Palpitation of the Heart.

And indeed as nothing contributes more to found
and quiet Reft than an eafy Digeftion and Refpiration,
a fedate, equal and regular Circulation of the Blood 5
that is, an uninterrupted Fun&ion of all the natural
and vital Parts 5 the Reverfe of thefe, and particu-
larly an interrupted or difficult Circulation, if to any
confiderable Pitch, muft produce the contrary Ef-
fects, to wit, Reftleflnels or Inquietude of fome Kind
or Degree; as in Fevers and other Diftempers attend-
ed with fuch Irregularities of the .4wimal Occonomy.

The



(13)

The Difficulty which is fuggefted about the Chyle’s
not getting foon enough into the Blosd, by the Way
of the Lacteals, to produce this Effect in {uch as fleep
unmediately after a plentiful Meal, vanitheth when we
confider, that this very rarely happens, at leaft never
attends temperate People, in perfe& Health, and in a
temperate Climate ; but fuch as are grofs Feeders,
Drunkards, Corpulent, Short-neck’d, by Conftitution
or ‘Make liable to Apoplexy or Palfy, or have fore
merly fuffered by fuch Diftempers, or livein a hot
Country.

In grofs Feeders, Drunkards, and fuch as are Cor-
pulent, from thefe Caufes the Laifeals are never
quite empty 3 infuch the Food of the prefent Meal,
by exciting the periftaltic Motion, will, in afew
Minutes, prefs forward the Chyle of the preceeding
Meal into the Blood, 1In full Veflels or 7ubes the Re-
ception and Difcharge will be inftantaneous, or nearly
fuch ; becaufe fuppofing the Appertures to be free or
unobftru&ted, as much precifely will iffue at one
Extremity of afull Veflel or Zube, as is forced into
it at the oppofite Extremity ; and that inftantaneouily,
becaufe of the Contiguity of the Globules, or Par-
ticles of the Fluid it contains.

In Short-neck’d People the Paffage between the
Heart and the Brain being proportionally thort, the
Force or Momentum of the Circulation in the Brain,
is by fo much the greater; but a ftrong and fwift
Circulation is an Enemy to all Secretions, as is evi-
dent in Fevers, and mechanically demonftrable ; for all
the Secretions being bylateral Branches going off ator
near to right Angles (which is vcry remarkable in the
Brain) a {wift Circulation or Motion along or parallel

to
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to the Axis, carries along with it what fhould
be laterally fecerned. Hence a Paucity of Animal
Spirits in Short-neck’d People, who by this Make
are liable to Apoplexies, Palfies, Coma’s, I cthargies,
a Liftleflnefs, Inattivity, and Drowfinefs, efpecially
after Meals, when the freth Chyle has got Admiflion,
to abforb a Part of the already few remaining Spirits,
which muft be recruited in Sleep.

- Again in hot Climates, a continual Wafte or Dif-
fipation of the Spirits by Heat, makes the Inhabi~
tants generally lazy and unadtive : In fuch the re-
cent Chyle, the grofleft circulating Fluid of the
whoie Body, will quickly abforb the few remaining
Spirits, and difpofe them  to fleep after every Meal:
Except when the Cool of the Evening checks Per-
{piration and the Evaporation of thofe Spirits, which
were recruited by Sleepin the Day-time, and there-
fore remain plentiful enough to fupport their AGQivi-
ty after Supper, when the Bufinefs of the Meaner,
and Diverfions of the richer Sort begin; which, in
colder Climates, is the Cafe after Breakfaft and
Dinner.

For a farther Confirmation of 1his, Brandy, and
the Spirits of fermented Liquors, are known to pro-
duce a droufy Stupidity in fuch as drink them to an
Pitch, and an habitual Dulnefs in habitual Drinkers
of them ; and, when drank to Excels, throw the
Drunken into a kind of lethargicSleep for fome time,
Yet the Quantity taken down, fufficient to produce
thefe Effeds, is never fo much as to load or diftend
the Stomach, {oas tooppre(s the Aorta Defcendens,
or to hinder the Circulation downwards; and
therefore cannot be fuppofed to produce Sleep or
A Sleepi.
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Sleepinefs in that Manner, but in a differént
Way, which thall be defcribed in the Sequel of this
Difcourfe.

Thus this Pofition concerning what has been gene-
rally efteemed a mechanical Caufe of Sleep after
Meals, being, Ithink, fufficiently refuted, it remains
that I endeavour to eftablifh fuch a general Caufe of
Sleep, as may be conformable to what is advanced in
the Effay under Confideration.

I believe it will hardly be denied, that the Caufe
of Sleep in general isa Want of a fufficient Quan-
tity of animal Spirits for the Ufe and Exercife of the
animal Fun&ions: Therefore whatever prevents their
Recruit ; hinders or impedes their Secretion 5 abforbs
or fetters them when produced ; and whatever ex-
haufts or evaporates them, by occafioning a Paucity
of Spirits, will, ina healthy Perfon, producea Lift-
leffnefs, I.azinefs, a Tendency to Sleep, or Sleep it-
felf, in Proportion to that Paucity of the remaining
Spirits.

If we enumerate all the known remote Caufes of
Sleep or Sleepinefs, we fhall find that infome one or
other of .the Ways above fet down, they do all of
them tend to produce this immediate or proximate
Caufe, to wit, anImpairment of the nervous Fluid,
or animal Spirits, and thereby bring on thefe feveral
Difpofitions to Sleep, or Sleep itfelf.

All the remote Caufes of Sleep, or. Sleepinefs,
1 think may be fully comprehended in the four
following Particulars, and confidered in the follow-
ing Order.

I. Exers
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1. Exercife.

II. A too plentiful Meal,

III. Drunkennefs, or a too great Quantity of
fermented Liquors, or of their diftilled Spi.
rits.

IV. The whole Tribe of Narcotics, or Soporifics,
of which Opsum, and its feveral Preparations,
are the chief.

1. Exercife appears to wafte all the Fluids, and
particularly the animal Spirits, the ative Inftruments
of all Motion ; fo that the Remains are not fufficient
for the Exigeneies of the natural and vital Fun&ions;
and alfo to fupply the Demands of voluntary Motion,
and to affift in Senfation, and the Operations of the
Mind. .

And here it is proper to thow how this Wafte ne-
ceflarily brings on Sleep in a healthy Perfon, and
how the natural and vital Motions, and Fun&ions of
Digeftion, Refpiration, and Circulation, notwith-
ftanding this Wafte, do neceffarily go on in Sleep,
leading the Remains of the Spirits to their Affiftance,
and making the Deficiency fall to the Share of the
animal or voluntary Motions and Organs of Sen-
fation.

In order to fhew this, let us obferve what is ver
obvious, that when any A7y/¢le is brought into A&:-
on againft our Will by a fuperior Force, as when a
ftronger Man bends or extends my Arm contrary to
my Will or Inclination, the Benders or Extenfers of
my Arm {well and contra& in the fame manner, and
the .Afflux of the Blood and Spirits to the contratting

Mufcles,
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Maufcles, is the fame as when I do it voluntarily:
Therefore by any external or adventitious Force, the
Blood and Spirits will be derived upon the Part thus
forced into A&ion.

But all the natural and vital Parts have fuch an
external or adventitious Force continually a&ing upon
them. In the Prime Vie the Weight and other
Qualities of our Food and Drink, mixed with Air
and Bile, excite the periftaltic Motion, as neceflarily
as the Weight of a Clock, or Spring of a Watch
wound up, keeps the Wheels and Pendulum, &'.
in Motion.

The Chyle forced from thence, together with the
Blood returning into the Heart, as neceflarily fet its
elattic Springs at work, and the fame Blood and
Chyle forced into the Arteries by it, make their
Diaffole and following Syfele inavoidable.

The Air by its Elafticity, and the whole Weight
of the Atmofphere, forceth itfelf into the elaftic
Pipes and Veficles of the Lwngs, and dilates them ;
which by their Elafticity and Mechanifm, aflifted
by various Mufles, and the Ribs and Cartilages
of the Thorax, as neceflarily repel it in Expi-
ration.

It is therefore evident, that all thefe natural and
vital Parts are aCted upon, and fet at Work by an
external adventitious and Irrefiftible Force, continu-
ally exciting them whether we will or not, whether
‘awake or afleep ; therefore the Bloed and remaining
‘Spirits after Labour, will.be mechanically and né-
ceflarily led to all thefe Pasts.that are thus forced in-
to AQion at all times, but efpecially moft regularly

and copioufly in Sleep, when all external Objelts
C ceafe
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ceafe to follicit our Senfes, and the Will does no
longer determine the Spirits into the Aufcles of vo-
luntary Motion 5. which two Kind of Aétions, as well
as the Operations and Paffions of our Mind, do, in
the Day-time, make ftrong Derivations of the Spirits
from the natural and vital Funé&ions ; which, for that
reafon, are never {o perfet as in found and undifturb-
ed Sleep.

Thofe who are acquainted” with the Do&rine of
Derivations and Revulfions, founded upon' innume-
rable Obfervations in the .wimal Oeconomy and
Praltice of Phyfick, do know, that a Flux of any
of the animal Fluids arifing from Nature, or from a
Difeafe, or provoked.by Art toany one ormore Parts
of the Body, or to ar;y Organ of Secretion or Excre-
tion, will caufe a fenfible proportional Diminution of
the Afflux to, and of the Secretion and Execretion
by the other Parts and Organs.

Therefore fo foon. as a Deficiency of animal Spi-
rits happens by Labour, or from any other Caufe
whatever, that Defe& willbe firft felt in the Organs
of Senfation, the Mufcles of voluntary Motion, and
the Operations of our Mind; becaufe thefe are not
alted upon by fuch powerful and irrefiftible Agents,
as the Organs of the natural and vital Fun&ionsare
in perfe&¢ Health 5 for the Mind being fenfible of
the Defe& of Spirits for its A&ions and Operations,
choofeth to forbear 5 we retire from external Obje&s,
and then the Whole of the remaining Spiritsare led to
the natural and vital Organs, by the Mechanifm
above defcribed s and the Organs of Senfation and
voluntary Motion muft be entirely deferted by them
for that time; which is the State of Sleep, and

which.
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which will continue until a greater, Quantity of Spi-
rits-be recruited, than is confumed in the natural and
vital Fun&ions ; at which time the Redundancy or
Overplus begins again to be fecerned into the other de-
ferted Nerves,to wit, into thofe of Senfation and volun-
tary Motion ; which, flowing now copioufly into the
relaxed Adufiles, excites Stretching, Yawning, ¢,
and at laft roufeth out of Sleep.

II. A too plentiful Meal is known to caufe aHea-
vinefs, Ina&ivity, Liftleflnefs, an Averfion to Mo-
tion or A&ion, a Drowfinefs, Sleepinefs, and in {ome
Sleep itfelf, foon after eating.

It has been prov’d above, that this cannot proceed
from a Diftention of the Stomach ; 1 have alfo en.
deavoured to prove, that in fuch the Laffeals are
never empty, and that the Chyle of the preceding
Meal is forced through them into the Blood by the
fucceeding, almoft inftantaneoufly, orfo foon asthe
periftaltic Motionis excited or encreafed by the Food
taken down, which muft be during the time of {uch
a Meal, or very foon after, according to the Degree
of Fullnefs of the Ladfeals before that Meal. What
Change then can we imagine to have happened to the
Body in this time of a Meal fo remarkable, and fo
likely to affe the Occonomy, as that of the Admif-
fion of a Flusd into the Blsod, much grofler and
lefs fluid than itfelf> Such a Mixture muft render
the whole Mafs groffer, or of a thicker Confiftence
than before, as it quickly mixeth with the finer, and
abforbs its moft fluid Parts ; but it will hardly be de-
nied, that if there is fuch a Flu:zd as animal Spirits,
they muft be the fineft and moft depurated Fluid ot
the Blood: Thele therefore will be abforbed, and

C2 mixed
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mixed with this grofler crude Fluid the Chyle, and
therefore will be diminifhed by it ; and being ihus in-
tangled, will be more difficultly {ecreted, and in lefs
Quantity: Hence that Paucity of Spirits, which will
difpofetofleep in the manner above-defcribed, in fpeak-
ip{g of a Paucity of Spirits after Labour or Exer-
cife.

1II. How far firong fermented vegetable Juices or
Liquors, and their diftill’d Spirits drank to any Pitch
of Excefs, do bring on Sleep, or fome Degrees of it,
has already been faid.

The diftilled Spirits of fermented Liquors, are
known to leffen all the Secretions and Excretions, and
therefore are of ufe in Diarrbeas, in exceflive and
colliquative Sweatingss and I have known French
Brandy, taken incautioufly, to have put a Stop to a
Sweat procur’d by Sudorifics. In habitual Drinkers
of them, they gradually leflen the Secretion of the
Bile, and infenfible Perfpiration, and thereby bring
them at laft into the Jaundice and Dropfy.

Spirituous Liquors, and particularly Frexch Brandy
inthe moft remarkable Manner, being mixed with the
Blood as it flows from a Veinintoa Porringer, unites
the ferous with the globular red Part of the Blood,
to fuch a Degree, as that no Serwm {eparates from it
m many Hours, and in fome not at all ; an Experi-
ment which may be eafily made ; which thewsin what
manner it hinders the Secretions in the Body, thefe
being all of them of the ferous Kind: Hence that
great Impurity of the Bloed arifing from a Reftraint
of the Secretionsin fuch People; andalfothat Paucity
of Spirits, the gencral Caufe of Sleep and Dulnefs,
very different from the Alacrity and Vivacity of the
Temperate, and even of Water-drinkezs, ™

at
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That therefore which fetters or binds up all the
Serofities, or moft fluid Parts of the Blood, and
proves a ftrong Copula between them and the red G/o-
bules thereof, may be reafonably fuppofed to fetter
or tye up the fineft Fluid of all, "to wit, the animal
Spirits with the reft, and in the fame manner to hin-
der their Secretion, and thereby produce Sleep, or
fome fuch Degree of it as is above-mention’d.

IV. As to Opium, and allthe Clafs of Soperifics,
if we compare the vifible Effeéts of them with
what has been f{aid above of Bramdy, or Spirits of
fermented Liquors, we fhall find them much the
fame. Opium is known to leflen or {upprefs all the
Secretions and Excretions, and is therefore of fuch
remarkable ufe in Fluxes, Rbeums, Catarrbs, &c.
it has indeed been conceived to be a Sudorific, but
that only in Compofition with Aromatics, as in Ve-
nice or London Treacle; or with faline Bodies, as
the Saps Tartarens in the Pil, Matthgior Starkif s
and that too affifted by plentiful Dilution with warm
Sack-Whey, or fuch like Liquors, and the Addition
of Volatile Spirits of Har¥’s-Horn, &c. which are
known to thin the Blood, as Mr, Leewenboeck’s Mi-
crofcopical Obfervations, and the mixing of thefe vo-
latile faline Spirits with Blsed,. as it runs out of the
Vein into a Porringer, do fufficiently evince. Which
fhéws, that thefe Volatile Salts are good Correttors
of Opium, asthey bresk down and colliquate the
Blood, and therefore tend to promote the ferous Se-
cretions, which Opium by itfelf, and all diftill'd
Spirits of fermented Liquors do retain, or reftrain.
for fome time, incorporating the Serofities with thg_
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ted Globules ofthe Blood, as has been obferved
before.

In hot Countries, where large Dofes of Opium are
taken, the Effefts are nearly the fame with what
we obferve in Drinkers of diftill’d Spirits of fermen.
ted Liquors ; to wit, a fmall Dofe exhilerates, a greater
brings on fome Degree of Drunkennefs, or temporary
Madnefs 5 this encreas’d will lay to Sleep, and avery
great Dofe will kill.

In this Comparifon therefore, may we not juftly
conclude a Parity in the Caufes, fromthe Similitude
of the Effe@s ; thoughall thefecondary Qualities of
fuch Caufes, which offer themfelves outwardly to
our Senfes, be apparently very different ; thus Gun-
powder isas much a latent Fire as Brandy, and will
exert itfelf in that Shape to afar greater Degree than
it, in equal Circumftances, that is, by the leaft Con-
ta&t of Fire; therefore, I fay, that though Brandy
and Opzum fhew no outward Refemblance to our
Senfes in Smell, Tafte, Colour, Confiftence, and fuch
like fecondary ‘Qualities, no more than Brandy and
Gun-powders yet if in proper and equal Circum.
ftances, that s, in Conta& and Mixture with the
Blood, they produce the fame, or nearly the fame
EffeCts, we may juftly conclude, that there is a la-
tent Similitude of primary Qualities in their Natures,
which they make manifeft in proper and equal Cir-
cumftances, in producing the fame or parallel
Effe(ts.

But it has been fhewn above, how, and in what
manner Brandy fetters and intangles the animal
Spirits, and other Fluids of the Blsod, unitingthem
too intimately wich the groffer Parts, and thereby
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hindering their due Secretion for {oine time 3 whence
a Paucity of Spirits, which difcovers itlelf by an
Inequality and Irregularity of their Diftribution in
Drunkennefs ; a fhill greater Defe&t in Dulnefs and
Drowfinefs ; yet more in Sleep, and a-total Suppref-
fion of their Secretion, as well to the natural and vi-
tal as to the animal Organs, which is Death, the Ef-
fe& of the greateft Dofes either of fuch diftill’d Spi-
rits or of Opium.

From what has been faid on this Subje&, it feems
as plain as the Nature of fuch a Phyfical Demon-
{tration will admit of.

I. That the univerfal Caufe of Sleep is a Paucity
of animal Spirits.

II. That this Defe& will arife from whatever ex-
haufts, waftes or evaporates them when produced, as
Labour or Exercife ; or from whatever abforbs them,
as a great Quantity of crude Chyle, recently and fud-
denly admitted into the Blood, in the Time of, or
foon after, a plentiful Meal; or whatever can fetter or
re-unite them with the grofler Parts of the Blosd, as
much as Brandy or {piritous fermented Liquors and
Opiates. All thefe either by evaporating and wae..
fting them, or by hindering their Produion or Se-
cretion, do bring on that Paucity of Spirits {poken of,
and Sleep or fome Degree of Sleepinefs, as a neceflary
Confequence.

Yet it will be ftill true upon the fame Foot of
Reafoning, that where the Blood is extreamly depura-
ted, and the Secretions and Excretions from it already
perfeltly performed, as in long Fafting the whole Mafs
of Bloodis become only fit for the Secretion of Spi-
rits ; hasno Crudity or Iinpurity in it, to abforé) or
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fetter the Spirits already produced; and no crude
Chyle admitted to anfwerthat End ; in fuch a Cafe
Opiats can have no EffeQ, the Spirits cannot be
abforb’d, fetter’d or reftrained, where the Qualities
of the Mafs of Blood do not concur to that Effe&t.

Another concurring Caufe of the Inefficacy of
‘Opiats in the Cafe of Fafting, is, that all the natu-
ral Parts, thofe, to wit, of the Primz Vie, which
ferve for Digeftion, are at Reft, for want of the
Weight and Stimulus of Food, and alfo of the Gall
in the Cafe referred to, to keep up their periftaltic
Motion ; thercfore few or none of the Spirits being
dpent on thofe Parts, there is a greater Supply fent
to the animal Organs of Senfatien and voluntary
Motion; and indeed in fuch a Cafe eventhe vital Parts
for Refpiration and Circulation do aét but very flug-
githly for want of a Recruit of Blood and Fluids pros
per to excite their Fun&tions:  Hence alfo the Supply
of Spirits to the Organs of Senfation and voluntar
Motion, is by fo much the greater ; and the Pofﬁ)i
bility of reftraining their Secretion, for the Reafons
above affigned, impracticable by any Power of Opi-
um, without the Acceflion of a frefh Recruit of Chyle.

Hence alfo thofe who have any confiderable Defe&
in the natural and vital Fun&ions, or in either of
them, by Obftruétions of the /i/¢era, are generally
bad Sleepers, or Watchful ; and 'in fuch Op1at#s have
but little Effedt to procure Reft; withthis great Dif-
advantage, that by impeding the Secretions, they ine
«creafe the Obftruétions ; though in many Cafes, where
the Vifcera are found, they muft be acknowledged to
e excellent Medicines.

What
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What has been faid, will alfo fufficiently account
for the anodine Power of Opium ; for if it impedes
the Secretion of the animal Spirits, the immediate
active Inftruments of all Senfation, it muft certainly
obtund or abolifh for that Timethe difagreeable Sen-
fation of Pain.

The third Difficulty is, how Pus fhould be the
Produ&t of Chyle, and not of the Blood or Serume.
As to which, I think it would not be difficult to prove
that all the grofs Secretions ‘are from the Chyle ;
thefe being only the Depurations of it in Sanguifica-
tion, or in order to bring that crude and grofs Fluid
the Chyle into pure and deficated Blood, from which
no Secretion can afterwards be mide, but of that

ureft Fluzd, which it fecretes into the Nerves for
the Ufe of the whole Oecanomy.

If this be true, then Pus in a Wound, Ulcer, or
Impoftume, being a very grofs feculent Humour, is
likelier to iffue from the Chyle than from the purer
and more defecated Part of the Mafsy but the farther
Proof of this would be too tedious for this Place,

N.B. 7he Reader will be pleafed to excufe an
Owmiffion in § VI, of Symptoms in the Effay here re-
ferred to, N° 414,p. 344, rélating to the Quantity
of Urine, where the following Words ought to
bave been added, [Not exceeding 3, or at moft 4
Ounces in 24 Hours, fo far as T was able to judge
without meafuring it.]
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