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SECTION XXVIL

OF FOOD, AND THE APPETITE FOR IT.

§ 332

AS the wafte of the animal powers is
again reftored by fleep, fo in like manner the in-
ceflant lofs of the natural powers, and eveaof the
very elementary parts of the body, is repaired by
frefh and repeated fupplies of food.

5 333
To the acquifition and ufe of this food we are
forcibly led by the frequent and irrefiftable calls
of nature. Thefe calls, though widely different
from each other in their natures, tend notwith-
ftanding to the final accomplithment of the fame
end : they confift, on one hand, of the infupport-
VoL. 1I. A .ble



OF FOOD AND APPETITE.

able torments of hunger and thir/t ; and en the
other, of the very pleafing, but no lefs powerful,
allurements of appetite.

S 334

The ftimulus of hunger, fome phyfiologifts have
fought for in the mutual frition between the rugee
of the ftomach when empty ; others in that which
appears, indeed, to be of primary importance in
giving birth to this potent fenfation, namely, not
only in a more copious fecretion and afflux of the
humours difcharged iato the firft paffages, more
efpecially of the faliva, the pancreatic juice, and
the bile, but alfo in a certain degree of morbid
acrimony, with which thefe fame humours are apt
to be contaminated, unlefs fuch a ftate be guarded
againft by regular fupplies of nourifhment.

S 338
Thir/t is a diftrefling fenfation, arifing princi-
pally from a very troublefome drynefs of the fau-
ces and efophagus ; and alfo from a peculiar im-
preflion produced by taking in acrid, but more
efpecially faline, fubftances.

c

5 330.

With refpect to the ablolute necgffity of fatisfy-
ing and removing thefe ftimuli, no fixed and pofi-
tive rule can with propriety be laid down, as fuch
neceflity
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neceflity is doubtlefs rendered more or lefs urgent
by varieties in age, habit of body, and more efpe-
cially by the power of cuftom. TFrom a general
confideration of this fubje&t, however, the refult
appears to be, that an adult and healthy perfon,
who is under no undue impreflions or influence,
(in whom, for inftance, thofe afluafive calls of na-
ture are neither filenced by the louder ravings of
enthufiaftic fanaticifm, nor by other preternatural
caufes) cannot refrain from the ufe of food, for
even one whole day, without a.very great proftra-
tion of {trength ; and can feldom faft for more than

eight days witheut incurring the utmoft hazard of

life.
Y 337-

With regard to drink, although a defire for
this appears to urge with the greater vehemence
and intenfity of the two, it is, notwithftanding,
much lefs neceffary to life and health than the a
ticle of food. This we infer, with aj furbmlv
{tri& propriety and truth, not only from numerous
{pecies of warm-blooded animals, as mice, quails,
&c. that are never impelled by neceflity to the ufe
of drink, but alfo from a&ual exam ples of certain
individuals of the human race, who have conti-
nued, through a long feries of time, in the enjoy-
ment of life, health, and {pirits, without recourfe
to the ufe of drinks of any kind.

A S 338.
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4 OF FOOD AND APPETITE.

§ 33

As to food, controverfies have exifted refpecting
the kind molft proper to fatisfy the internal calls
of our nature: whether, for example, the ftruc-
ture and conftitution of the human body cerref-
pond moft perfeétly with food taken from the ani-
mal, or with that derived from the vegetable,
kingdom ; and which of thefe two kinds of fub-
{tances nature, therefore, defigned to conftitute
the aliment of man?

§ 339

That man is by nature an herbivorous animal,
Roufleau attempted, with 2 great degree of acute-
nefs, to prove, not only by arguments taken from
the figure of his teeth, and the length of his in-
teftines, but by the further confideration, that wo-
man is naturally uniparous, and furnithed with
two mammz, &c. ; to all which might be added,
a&ual examples of rumination having been per-
formed by human fubjeés, a procefs well known
to belong exclufively to herbivorous animals.

Thofe, on the contrary, who, with Helvetius,
confider man as a carnivorous animal, attempt to
{fupport their opinion by the fhortnefs of his inte/-
tinum caecum, and other arguments of a fimilar

nature,

§ 340
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§ 340

" But from more accurate obfervation, and a
more minute inveftigation of the fubjedt, it ap-
pears, that nature did not intend to reftri¢t man
to the exclufive ufe of either the one or the other
of thofe kinds of aliment, but more indulgently
deftined him to a free partieipation of both. That
this is indeed the kind deftination of man with re-
{pet to the nature of his food, we very naturally
infer from his teeth, efpecially the molares, and the
conformation of his inteftines, briefly mentioned
above, poflcfling a middle ftate between the fame
parts, as they exilt in carnivorous and in herbivo-
rous animals. This prerogative of man is, how-
ever, ftill more forcibly demonftrated, by the na-
ture of the artieulation which connedts the con-
dyles of the lower jaw to the gffa temporum in hu-
man fubjedts.

S 341.

If the obfervations be true (and they furely
cannot be doubted) which we ftated on a former
occafion, refpeding the high privilege of man, in
being by far better calculated than other animals
for traverfing an extenfive range of climate on
the globe we inhabit, it from thence fpontane-
oufly follows, that he would have been indeed
very illy accommodated, in being felely reftricted
cither to the one or the other of the above kinds

A3 of
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6 OF FOOD AND APPETITE.

of food: for as fome regions of the globe afford
animal, and others wegetable food alone, the ob-
vious and unhappy refult of fuch an exclufive re-
{trition would have been, that man, though cal-
culated and déftined to refide in all latitudes of
the earth, muft, notwithftanding, in fome of them,

¢ denied the ufe of fuch aliments as narure had
rendered Lﬁlmully neceflary to the continuation

of Lis exiftence

IJ

§ 342
Of all animals, with which we are in any mea.
{ure acquainted, man may, with the ftriéteft pro-
priety and truth, be faid to be omnivorous. As
on the one hand he is calculated to banquet in
luxury, amidft the moft profufe variety of delica-
cies that art can prepare from the immenfe re-
fources of the animal and vegetable kingdoms,

fo, on the contrary, he is able to retain his health

4

and vigour when fubfifting on the moft fimple and

Thus, to produce only a very few examples, a
great many men even at the prefent day fubfilt
{clely on a vegetable diet, fuch as potatoes, chef-
nuts, dates, &c. which conftituted alfo the food, of
the firft progenitors of the human race: for it ap-
pears highly probable, that thofe fimple and hardy
jons of nature, fupported life firft by the fruits and

roots
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roots of plants, and afterwards, by the more {ub-
ftantial and durable fare of grains and pulfe.

Some of the Moorith tribes in Africa live almoft

entircly on.the gum fenegal.

The inhabitants of Kamfchatka and of a great
many .other maritime fituations fubfilt on fifh.

In Europe itfelf, the Morlachi are fupported al-

moft entirely on a diet of fleth.

Some nations of Barbarians fubfift even on raw
fleth, a circumttance which ‘is undoubtedly true,
with refpe& to the Samoids, the Efquimaux, and
certain tribes of people inhabiting South America.

Neither are the liquids made ufe of as drinks,

in certain nations, lefs fingular and {triking.

Thus the inhabitants of feveral iflands, which
lie between the tropics, more efpecially thofe fitu-
ated in the Pacific Ocean, are entirely deftitute of
{weer and pleafant water, and therefore, as a fub-
{titute for this fluid, ufe the delicious juice of the

lactefcent cocoa.

Others again drink the waters of the briny
ocean ;——from all which fa&s and circumfitances,
A 4 taken



8 OF MASTICATION

: taken colle@ively, together with an infinitude of
others that might be adduced, we need not hefitate

4 moment to pronounce, that man is literally an
omnivorous animal.
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SECT. XXVIIL

OF MASTICATION AND DEGLUTITION.

§ 343

FO R the purpofe of mafticating the
more folid fpecies of food, both our under, and
upper jaws, are armed with #hree different kinds
of teeth.

Thefe are firf2, the incifores, which, in moft
men, are chifel-formed, and well calculated to bite
off morfels of food.

-4

==Y

Secondly, the canini, ftrong, conical and com-

pletely adapted for breaking fubftances of greater
firmnefs.

SR

And /aftly, the molares, of different fizes, exqui-
fitely fitted for the procefs of grinding.

=

S 344
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AND DEGLUTITION. )

§ 344

The mandible or lower jaw is conneéted to the
other parts of the head, by means of a very fingu-
lar variety of articulation, which appears to be of
a middle nature between aribroida and ganglimus.
Being furnifhed with a pair of double concave car-
tilages, it thus unites, to a fufficient degree of
ftrenpth and firmnefs, a capacity of being eafily
and very confiderably moved in all dire&ions.

The under jaw is drawn back, in opening the
mouth, chiefly by means of the mufculus biventer,
but in part alfo by the geniohyoidei and the my-
lohyoidei.

It is brought back again, when we attempt to
cut any thing through with the dentes incifores,
and prefled with aftonithing force againft the
oppofite jaw, during our efforts to crufth any
hard fubftances, by the mafleter and temporal
mufcles.

It is moved laterally in chewing, by the a&ion
of the internal and external pterygoid mufcles ;
the latter of which have alfo the power of moving
it in a forward dire&ion.

§ 345
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S 345
Subftances taken into the mouth for the pur.
pofe of being chewed, are retained, placed in a
proper fituation, and thus effeGually fubje@ed to
the a&tion of the teeth, by means of the mufeulus
buccinator, and the tongue, an organ of extreme
flexibility, and very capable of changing its form

(§ 233)
§ 346.

During the a& of manducation we emulge, as
it were, a certain quantity of Jaliva, which is an

aqueous liquid, of a nature fomewhat faponace-

- ous; it contains a fmall quantity of earthy matter,

(which gives origin to tartarous incruftations of
the teeth, and to fmall fublingual calculi); this
fluid, from being in perpetual conta& with the
tongue, makes no fenfible impreflions of tafte on
that organ, although it contains a fmall quantity
of microcofmic falt; it poflefles antifeptic and re-
folvent properties, and has alfo a power of fpee-
dily exciting the procefs of fermentation in vege-
table fubftances, efpecially in thofe of the farina-
ceous kind.

§ 347
The fources from whence this fluid is derived
are; {mall conglomerate glands, of three feveral

orders,

N e k=l
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orders, the lateral and internal, of which are fitu-

ated beneath the lower j;m'.

The moft confiderable of thefe glands, called
parotids, (remarkable, on account of being ex-
tremely fabject to metaltafes), excrete their faliva
through the Stenonian dud, juft behind the middle

molar tooth of the upper jaw.

The faliva furnithed by the fubmaxillary glands,
is difcharged through the duét of Wharton.

That derived from the fublingual glands, which
are the leaft of all, flows through the numerous
dudls of Rivinus,

S 348,

The excretion of faliva, (of which, in confor-
mity to the opinion of Nuck, about a pint is com-
monly fuppofed to be fecreted in the fpace of
twelve hours), is confiderably encreafed both by
the application of any ftimulating fubftance, and
allo by mechanical preflure, the latter of which
appears to alt merely by emulging the containing
parts.

Thus, whatever hard fubftances we chew, be-
come perfe&tly moiftened and macerated, as it
were, by a copious afflux of faliva produced in

confe-
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12 OF MASTICATION

confequence of the preflure, to which the parotids
are particularly expofed from, being fituated fo
mear to the articulation of the lower jaw.

With regard vo the operation of {timuli on the
fecretion of this fluid, it is neceflary farther to ob-
ferve, that when acrid fubftances are taken into
the mouth, a plentiful afflux of faliva is immedi-
ately produced, which has the effe¢t of diluting
and thus effectually counteradting the irritating
acrimony : an increafe of the fame fluid is alfo oc-
cafionally produced by the ftimulus of the imagi-
nation ; to this caufe muft we refer that afflux of
faliva, which fo frequently accompanies a ftrong
appetite for foed.

§ 349
With the faliva are blended a fine aqueous,
dew-like fluid, which tranfudes from the foft parts
of the mouth, and alfo a mucus, fecreted by fmall
glands, fituated in the lips and cheeks: it is a
portion of this mucus by which the tongue is lu-
bricated.

§ 350
The morfel during maftication, being thorough-
Iy moiltened by this mixture of faliva and other
¥ y

animal juices, is thus, not only converted by de-
grees inio a foft pulpy bolus, more fit {or the pur-
pofe
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pofe of deglutition, but is likewife prepared, a
the fame time, for further digeftion and final affi-

milation.

§ 351

The a&ual bufinefs of deglatition, although it
appears to be of a very compound nature, and is
indeed performed by the co-operation of a great
many different parts, may be confidered as com-
mencing and proceeding in the following order;
viz. the tongue being firft retrafted towards its
bafis, and becoming therefore fomewhat targid
and fiff, receives on its excavated dorfum or back,
the lubricated and moiftened bolus, which is from
thence forced onwards into the fauces, where it
is received by the expanded infundibulum of the
pharynx, which appears, at the fame time, to ad-
vance fomewhat upwards ; on the reception of the
food the infundibulum makes a fingular and vio-

leat exertion, which may be fuppofed to proceed
from a fpecies of wita propria ; from this funnel-
like entrance, the bolus is again protruded on-
ward, by a threefold contradtion of the pharynx,
into the efophagus. All the above motions fuc-
ceed each other with the utmoft degree of rapidi-

ty, and are of extremely fhort continuance.

§ 352
For the purpofes of expanding this paflage, and
rendering it at the fame time {teady and f{ecure,

nature
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nature has made the moft ample provifion by 2
variety of auxiliary parts.

The motion of the tongue, in this momentous
bufinefs, is regulated and dire&ted by the os byo-
ideum.

To prevent any of the fubftances fwallowed,
from pafling, by miftake, either into the internal
nares, or into the euftachean tubes, the foft palate
1s very wifely provided. This flefhy curtain, de-
pending equally from the arched roof to which it
is attached, is capable of being rendered tenfe by
the action of a peculiar fet of mufcles, and thus
the above paflages may be completely clofed.

The glottis is fecurely guarded by the tongue
itfelf, becaufe at the very inftant in which we at-
tempt to fwallow, the larynx, being drawn up-
ward and forward, is in a certain degree concealed
beneath the retraéted bafis of the tongue, and is
{o comprefied by it, that the glottis, not only by
this conftrition, Nxt alfo by the additional fecurity
of the epiglottis, is thus very effectually guarded
againft the- intrufive entrance of any heterogene-
ous fubftances.

§ 353
Finally, the bufinefs of deglutition is greatly fa-
cilitated by means of a quantity of mucus, with
which

>
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AND DEGLUTITION. 14

which the whole of the paflage above defcribed
is lubricated; and which, befides the lingual
olands already mentioned (§ 235), is chiefly fur-
nifhed by the numerous finufes of the tonfils, and
by that infinitude of mucaginous crypte, {o pro-
fufely beftowed on the larynx itfelf.

ety § 354

Mﬁbtc, With relpe& to the afopbagus ifelf, through
@-:"ﬁ' ' which all fubftances fwallowed muft neceflarily
el pafs, previoufly to their entrance into the {tomach,
Mi} it is a flefhy canal, rather narrow in its diameter,
anddy and exceedingly firm and ftrong, but at the fame
bl . time pliable,dilatable,and poflefled of a high degree

cf fenfibility : it is compofed of tunics or coats,
which, if we except the difference in their thick-
nefs, bear no fmall refemblance to the coats of the
other portions of the alimentary canal.

Thus, the external covering is mufcular, made

up of fibres running both longitudinally and in
tran{verfe or circular dire&ions.

The middle coat is nervous, ending on each fide

in a very lax cellular membrane, by means of
which it is conneéted, as well to the preceding, as
to the fabfequent tunic,

Laftly,
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16 OF DIGESTION.

Laftly, the internal coat is lined by mucus of an
exquifite degree of lubricity.

§ 355.

The following appears to be the mode in which
this canal performs its office ; as foon as it has re-
ceived either a draught or bolus completely within
its parietes, the parts immediately above prefently
contra&t themfelves, thus forcing downwards the
{ubftance to be {wallowed ; which, if it be a bo-
lus, can be protruded enward only by one uni-
form feries of exertions in the furrounding tube,
till it has pafled through the diaphragm, and been

finally received into the cavity of the ftomach
ifelf.

SECT. XXVIIL

OF DIGESTION.

§ 356.

THE chamber, or immediate feat of di-
geftion, is the fomach, a vifcus more uniformly
poflefled than any other, by almoft every indivi-
dual throughout the immenfe range of animated
nature : if, therefore, we cftimate the dignity of

the feveral vifcera from this circumftance alone,
the ftomach is, doubtlefs, to be confidered as an
I organ

- S5
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organ furpafling all the others in utility and im-
portance to the animal economy.

S 357

The human ftomach refembles a leathern pouch,
of very confiderable dimenfions, fufficient, for the
moft part, in an adult, to contain three pints, or
more, of water, and furnifhed with two feparate
orifices or mouths :

Thefe are, fir/2, a fuperior orifice, called car-
dia, which is formed in the place where the cefo-
phagus, by a plaited and fomewhat oblique aper-
ture, opens into the ftomach itfelf, and points to-
wards the bottom of this vifcus, or that extremity
which regards the lett fide of the body.

Secondly, an inferior one, which conftitutes the
termination of the right, and lefs capacious end of
the ftomach : this orifice is called pylorus, and de-
fcends a fhort diftance into the cavity of the ad-
joining duodenum.

§ 358
The firuation of the ftomach, when empty, i3
different from that of the fame organ, when full :
thus, in the former ftate, it hangs loofe and flaccid
in the abdominal cavity, in fuch a manner that its
greater curvature looks in a backward direcion ;

VOL, II. B and
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18 OF DIGESTION.

and its pylorus, being turned fomewhat upwards,
forms a plaited or twifted angle with the duode-
num, to which it is connected.

Butin the /atter ftate, when diftended with food,
its greater curvature is again turned, and looks in
an anterior diretion, fo thar the pylorus enters
now, by a more dire& route, into the duodenum ;
whereas the cardia, on the contrary, is fo folded

-and bent as to be completely clofed.

S5 359
The ftomach is compofed of four principal
coats, diftinguifhed and feparated by three others,
of an entirely cellular nature, which lie between
them.

The moft external of thefe coverings is common
to the ftomach, with all the reft (fave a {mall por-
tion) of the alimentary canal, and is continued
over the omenta, which fhall be fpoken of here-

after,

Next to this, lies that cellulo-mufcular coat, fo -

very ftriking in its nature and properties, on which
depend both the exquifite irritability of the fto-
mach (§ 306.), and alfo its periftaltic moticn ; the
latter of which fhall be a fubje& of confideration
in another place. This coat is compofed of dif-

ferent
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ferent ftrata of mufcular fibres, which are ufually
divided into three orders, one longitudinal, and
two circular ; the circular fibres are again divided
into thofe that are directly, and thofe that are ob-
liquely, circular. It muft, however, be obferved,
that fo extremely variable and irregular are the fi-
bres of this coat, with regard to their dire&ion
and diftribution, as fcarcely to admit of reduéion
to, and arrangement under, any determinate and
general rules.

The third principal coat is called the nervous,
an appellation extremely improper, as it is compo-
fed wholly of condenfed cellular membrane, be-
coming gradually more foft and lax on each fide;
by which means it is conneéted externally to the
mufcular, and internally to what we thall prefently
call the villous, coat. It is, notwithitanding, fo
firm and robuft, that it may be aptly enough call-
ed the bafis of the whole ftomach.

Laftly, the infernal coat, which has been very
improperly called willous, is exceedingly tender,
fomewhat {pongy, porous, and folded into a very
great number of rugz or wrinkles, fo that its area
is much more extenfive than that of any of the
other coats which we have juft defcribed : it every
where exhibits cells of the utmoft minutenefs, fome-

B a what
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what fimilar in appearance to thofe larger ones,
with which the reticulum of ruminating animals
is very beautifully and elegantly charadterized.

The internal furface of this coat is lined with
mucus, apparently fecreted by fmall mucaginous
eryptas, fome of which may be, indeed, readily
enough diftimguithed near to the pylorus, or lower
orifice of this organ.

§ 360.

The ftomach is furnithed with an aftonithing
apparatus of nerves, whence its fenfibility is fo ex-
quifite, that it is capable of being very readily af-
fetted by ftimuli of almoft every kind, whether
they be external, as cold &c. or internal as food,
and even by the inquiline humours themfelves.
From the fame fource arifes alfo that extenfive,
and truly admirable confent, which exifts between
this important vifcus and moft of the other func-
tions of the body; to which head belongs, in a
particular manner, the firiking effefts, produced
on the ftomach, by all mental commotions, and
alfo, on the other hand, the very powerful influ-
ence of an entirely found and healthy ftate of this
on the cheerfulnels and ferenity of the

roan,

§ 561.

= = = =5
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OF DIGESTION.
§ 561.

The number and funé&ions of the bleod veffels,
belonging to the ftomach, are no lefs confiderable
and ftriking, than thofe of the nerves. The {fmall

Yoee
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ifﬂ v arterics, (of which an infinitude of differeat or-
e ders, are minutely interfperfed throughout the cel-
!M! lular coats of this organ), appear to conflitute the
e immediate fources of the gaftric juice, a liquor

' which flows in perpetual fireamlets from the inter-

nal furface of the ftomach.

§ 362.

This juice bears, on the whole, no fmall refem-
blance to faliva, except that, agreeably to the ex-
periments of the illuftrious Spalanzani, its powers
are counter to thgfe which promote fermentation.

ther
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As to the reft of its properties, it is faponaceous,
equally antifeptic with the faliva, and is indeed, a

:iz; } very powerful ‘menftruum, fufficient gradually to
e | diffolve milk after it has been geatly coagulated o
: the {tomach.

111

i § 363-

’:_ﬂd The gaftric juice appears to be the moft power-
[m&? ful and aétive agent in the grezt bufinefs of digef-
ol tion. If the faod be carefully mafticated, and {uf-
“m ficiently blended with the menftruum furnifhed by
& the falivary glands, this fluid of the ftomach com-
F | B3 pletely
L2
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pletely diffolves, and finally converts it, into a
{oft pultacecous chyme.

S 304.

This momentous fun&ion is alfo further aided
and promoted, by a variety of acceffory and affif-
tant powers : of thefe the moft confiderable is the
periftaltic motion, by means of which the food,
now reduced to a pulpy confiftence, is thoroughly
agitated, and kept perpetually in a ftate of wavy
commotion. Although the force of the periftaltic
motion fall far thorrt of the chimerical calculations,
formerly made on this fubje&, by mathematical
phyficians, and although it be not itfelf the fole
caufe of digeftion, it is, notwithftanding, of the
utmoft efficacy and influence in this important
procefs.

§ 365

Among the auxiliary powers, of this kind, may
be alfo reckoned another fpecies of metion, which
the preflure of the furrounding parietes of the ab-
domen, communicates to the ftomach: to thefe
we may ftill farther fubjoin, the extreme warmth
of the firnation in which this vifcus is placed ; fo
very powerful was this forus or bath, formerly
efteemed, in confequence of the abundant quan-
tity of blood contained in the neighbouring veflels
and

i
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and vifcera, that inftead of the term digeftion,
that of coction, was ufed by the greater part ef
phyfiologifts.

§ 306.

To determine, with precifion, the period of time
requifite for the converfion of our aliment into
chyme by the joint co-operation of the foregoing
powers (§ 361.), will appear almoft impoflible to
any one, who may confider the great variety of
circumftances, on which fuch converfion muft de-
pend : thefe circumftances are, the quality and
quantity of the food taken in, the different degrees
of force in the digeftive powers, the greater or
lefs attention and care beftowed on the prepara-
tion of the food for digeflion, by previous mafti-
cation, &c.

For in a healthy fubje&, the unimpaired {to-
mach does not difcharge fuch alimentary matters
as have been taken in, previoufly to the conver-
fion of their digeftible parts into a perfe&t pulp.
From whence it is evident, that different periods
of time are requifite, for the complete digeftion of
different kinds of food. If, however, it be allow-
able to form any general conclufion on this {ubjeét,
it would appear, that from the third, to the fixth
hour, after the ufe of aliment, the ftomach has,
for the moft part, difcharged through the pylorus,

B 4 18
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in a very gradual manner, the whole of its pul.
taceous contents,

§ 367

The pylorus is an annular rim, not formed,
(like the other rugae on the internal furface of the
ftomach), by the folding of the villous coat alone,
but confifting, in part, alflo of a few fafciculi from
the fubjacent nervous, and alfo of certain fibres
from the mufzular, coat: all which parts are fo
organized and arranged, as to conftitute a coniform
termination to the ftomach, that is extended into,
and embraced by, the duodenum, in the fame
manner as the os wteri is received and embraced,
by the fuperior part of the vagina.

SECT,. XXIX

OF THE PANCREATIC JUICE.
§ 368.

SUBSEQUENT to the expulfion of
the chyme through the pylorus, that pulpy mafs
muft be fubjedted, in the duodenum (a thort, but
remarkable portion of the inteftinal tube), to new
and confiderable changes, previoudly to the for-
mation

ARSI RS L IS - el - gen g,
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mation and final feparation of complete, alimen-
tary chyle. Thefe neceflary changes are effected
in the chyme by the acceflion and admixture of
various kinds of inquiline humours, the moft ftrik-
ing and important of which, are, the bile and the
pancreatic juice. '

§ 369

Of thefe two humours, we will fpeak in fepa-
rate feGtions. 'We proceed therefore, to confider
the liquor of the pancreas firft, becaufe it appears
to bear a very confiderable refemblance, both in
its nature and ufes, to thofe other two diflolvent
Humours, of which we have already {poken, name-
ly, the faliva and the gaftric fluid.

§ 370

Athough it be indeed a matter of no fmall diffi-
culty, to procure the pancreatic liquor of a found
animal, in a pure and unadulterated ftate, yet the
obvious and unequivocal refult of all the fads,
which the moft attentive inveftigation has been
able to fupply, with regard to its nature, is, that
it bears the ftrongeft fimilicude to the faliva in all
its general properties. Were it not for the pur-
pofe of fhowing how mifchievous, and even de-
{truétive, the practice of medicine may become,
unlefs directed by found principles of phyfiology,
I fhould not think it neceffary nor even proper, at

the
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the prefent enlightened period, to mention the er-
roneous phyfiological hypothefes, entertained by
Franc. Sylvius, and his humble followers, Regn.
de Graef, Flor. Schuyl, and others, refpeéting
the vifionary or fuppofed acidity of the pancreatic
liquor, efpecially as thofe cpinions have been long
fince very ably refuted by Pechlin, Swammerdam,
and Brunner, chara&ers of the firft celebrity in

;P

the annals of medical {ciénce.

e
A

B

The fources from whence the lymph and faliva
are derived, bear no {mall refemblance to that
which conftitutes the {fubjet of our prefent confi-
deration, namely, the pancreas: this latter is by
tar the largeft of all the conglomerate glands of
the human body, and exhibits, in the whole of its
ftru&ture, a very ftriking fimilitude to the glands,
that give birth to the falivary fluid; with thefe
lalt mentioned bodies it aifo further agrees, in this
particular, that its excretory canals, arifing from
radicles of the utmoft minutenefs, run together
and unite by degrees, till they conftitute finally a

common dud@, which has received its name from
Jo. G. Wirfung, who firft difcovered and de-
monftrated it in the human fubje&, in the year
1642.

'his
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This du& pafles through the coats of the duo-
denum, and by a conftant fillicidium, weeps into
the cavity of that inteftine, the fluid it had receiv-
ed from the gland to which it is appended.

§ 372

Finally, the excretion of this fluid appears to be
promoted by the very fame powers, which were
formerly faid to be fubfervient to the excretion of
{aliva, namely, preflure and flimulus.

By means of the former, it is emulged chiefly
when the ftomach is diftended and refts immedi-

ately on the pancreas.

The fubftances that contribute moft, by their

irritations, to excite a difcharge of the pancreatic

fluid are, firft, the chyme itfelf, as it paffes through
the pylorus in a crude and unaffimilated ftate ; and
fecondly, the bile, which is difcharged through
the very fame orifice with the liquor of the pan-
creas.

§ 373
The ufe of this fluid is doubtlefs to diflolve the
chyme, more efpecially that part of it, which has
not been fufficiently digefted in the ftomach: by
its abundant afflux, it contributes to affimilate this

pul Py
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pulpy mafs ftill more and more to the nature of
the inquiline humours, and thus finally mature it

for the further procefs of chylification.
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A H_T:, fecretion of bile 1s the pecu-

liar deftination of the //"u;;‘, the largeft and moft

{
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ponderous vifcus in man. This fuperiority of fize
1
15 cbfervable, during the feetal

more cipccla

lurg, of Virginia, publithed in the year
 treatife on the formation, the nature

riEiental

and the ufes of the human bile, which has acquired for its
E)
‘

learned and ingenious author, no {fmall degree of reputation
o Q
both at home and abroad. That this elaborate publication
o~ i c S i
poffefles an uncommon fhare of merit, not even the avowed
enemies of the Docor are themifelves able to deny. The
author has {hewn himfelf to be, at leaft, a very patient expe-
rimenter, and an extremely attentive obferver. He appears
to have made himfelf perfe@ly mafter of the opinions of all

zuthors of celebrity and diltinétion, who had previoufly writ-

ten on the fame fubje®. Wi ith regard to the literary merit of

the compofition itfelf, it is doubtlefs entitled to the higheft en-
ccmiums that cven the meft partial enlogilt can beftew. The
order
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ftate, in whizh, the younger the feetus the greater
is the proportional magnitude of the liver, when

compared with that of the other vifcera of the

. \ o ghebiy holy 5
order is inimitably lucid, the ftyle is chafte, manly :

. 4 . 9 2 v L N
vous in the hxtzncx‘t degree, and as to clofen

of argumentative arrangement, not even the {upercilious lo-
gici:m himfelf, can find room to fuggelt the fhadow cf an

amendment.

e te) el

All human compofitions are, however, like the fources

from whence they (“g inate, in fome meafure fauity and im-
perfe&. To this g

pear to the pride of the fcli‘-ad(mnrr philofcpher, the treatife

neral maxim

w1l

, humiliating as it may ap-

of the illuftrious Maclurg is by no means an exception. In
feveral of the Door’s experiments there appears to be a
want of fufficient acctiracy and definitude, in others a want
of obje& and defign. Over thefe faults, however, confider-
able as they are in the works of an experimentalilt, we feel
inclined to fpread a kind mantle of palliation, when we re-
colle& that our author experimented and wrote in the early
morn of {cientific ch:mz‘l:y. Experimenters had not yet be-
come perfet adepts in their nice and momentous art; they

r

had not yet zcquired {uflicient circum{peétion and addr:ns to
obviate every fource of fallacy, and to avail themfelves of
every circumftance that might pave the way to fatisfadtory

and unequivocal refults,

But another charge of a more weighty and i...I‘W ant na-

ture, lies againlt cur learned and ingenicus author. Fe has

certainly built, on nothing more fubflantial than the fimfy
By nalo e ek o theleadins okl nlae

bafis of decepticus analogy, fome of the leading principles of

his favourite do&rine, Thus, for example, Le fuppefes the
I I

bile
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body. The dignity and high importance of thig
vilcus in the animal economy may be fairly de-
duced, from the univerfality of its prefence ; thus

bile to be a fluid, the dired refult of a putrefa&ive degene-
racy in a portion of the circulating volume of the blood.
His moft plaufible reafons in fupport of this opinion are, firf,
that the parts, from whence the incipient radicles of the vena
portarum immediately originate, contain, and communicate
with, matter already in a {femiputrefcent ftate. And fcond-
Iy, that the bile is moft abundant in quantity and moft active

ith regard to its quality, at that feafon, and under thofe
circumfitances, whu:h are moft favourable to the commence-
ment and progrefs of putrefaction in the living fyftem, as
well as in all other phyfical bodies.

\x\

Plaufible as thofe arguments may, on firlt view appear,
ey are certainly, as already obferved, founded on nothing
better than fair, but fallacious analogy. The principle

which they tend to eftablith ftands in the moft dire& oppofi-
tion to L?xe refult of experiment—facred experiment! the on-
ly unerring guide to conduét the candid enquirer to the ever-
lafting temple of truth. Did our learned author (I would
beg leave to afk) ever faithfully experiment on feparate por-
tions of the blond, drawn from different parts of the body, in
order to determine the comparative proximity of each portion,.

o the putrefa@ive {tate? I prefume he never did, otherwife
h'.s opinion on this fubje& would have been, doubtlefs, very
diffcrent from what we find in his ingenious publication.
For it js a truth, nothing the lefs facred and refpeftable on
account of its novelty, that if equal quantities of blood be
taken from the wena poriarum, and from the lungs or any part

the arterial fyftem, and expofed to the fame incumbent

circum.
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in all animals poflefling red blood, it exifts no lefs
generally and uniformly than the heart itfelf.

circumftances, the pulmonic or arterial, will aflume the putre.
factive procefs, much fooner than the Aepatic, blood. The
caufe of this phenomenon muft be fufficiently obvious to any
one acquainted with the late difcoveries, in the divine fcience
of chemiftry. We would attempt its folution in the follow-

ing manner.

Vital air (which is indeed the genuine feptic principle, if
any fuch principle exift) is in all cafes eflential to the progrefs
of putrefaction. This air, or rather its bafe (termed oxygene
by the ingenious chemifts of I'rance) is, as we have the ftrong-
eft reafons to believe, from the experiments of Goodwyn,
Beddoes, Girtanner, and others, intimately blended with the
circulating blood in its paflage through the lungs. As the
blood proceeds in its mazy route through the different parts
of the arterial fyltem, it s gradually robbed of its concommi.
tant oxygene or bafe of vital air, by the myfterious adion of
the animal fyftem. The confequence of this fpoliation is;
that the florid arterial, affumes « much darker colour, and fuf-
fers finally a complete tranfmutation into venous blood. In
this latter ftate the putrefadtive procefs is lefs apt to com-
mence, becaufe the blood contains lefs oxygene in a ftate of
intimate mixture, or perhaps I might with more propriety
fay, in a ftate of combination. For in proportion as the bafe
of vital air is more intimately blended with, and therefore
more nearly approximated to, the conftituent parts of the
blood, the more powerfully can it co-operate with other anx-
iliary agents, in inducing #thefe paris to affume that intcline
motion, which conftitutes the putrefactive procefs. Although
our learned author is decidedly of opinion, that putrefadiion
eommences more readilv, if vital air be excinded altogether

Irom
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§-375
The fubltance of the liver is of a nature, fu:
generis, and may be readily diftinguithed, ac firft

from the putrefying fubftances, yet it is now well known,
that the very reverfe of this is true. Exclude vital air from
a body, in the compofition of which none of this energetic
fluid exifts, and you thereby embalm that body in a degree
equal, if not {fuperior to the embalmment of the unperifhable
mummiies of the Eaft.

No body, whatever, is capable of taking on the putrefac-
tive procefs, that does not contain in its compofition more
or lefs of thofe fimple fubftances that belong to the clafs of
inflammables.  Reafoning therefore a priori; or climbing the
;Lxduou, {teeps of {cience by the more laborious fteps of expe-
riment and obfervation, we are warranted in either cafe to
conclude, that putrefa&ion confifts, in a very confiderable
l“"*m, in the intimate combination of the bafe of vital air to
certain fubfances of an inflammable nature. Both the pri-
mary elements of which putrefiable bodies are compofed, and
2l{o the refults of actual putrefadtion, co-operate in the efta-

1

blithment of the fame conclufion.

Tt is certainly a truth, that vital air is as eflential to the
putrefalive procefs as it is to the fupport of combuftion, or

the continuance of animal life.

Upon the whole, we may without the fmalleft hefitation
conclude, that the former opinions of phyfiologiils refpeéting
the fuppofed putrefcent difpofition of the hepatic blood, are
wholly infupportable by argument or fa&, being indeed di-
reGly oppofed to the literal refult of pofitive experiment ;

2 and
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2

fight, from that of all the other vifcera of the
body : it confifts of a parenchyma of a well known
colour and very tender texture : this parenchyma

is abundantly fupplied with nerves, with lympha-
tic veflels (very vifible on both furfaces), with bi-
liferous dués, and finally with blood-veflels, from
whence thefe dults originate : with refpeét to
thefe blood-veflels, fome of which are remarkably

large, we will immediately ftate a few obfervations
on each of their feveral orders.

§ 370
The firft veflel which here prefents itfelf for
our confideration is, the wema portarum, which
differs very widely from every other portion of

the venous {yftem, not only in its fingular appear-
ance, but alfo in the peculiarity of its courfe and

diftribution, of which a few words were fpoken
on a former occafion (§ 87). This large veflel
is formed by the conflux of by far the greater

number of the venous branches that originate and

run from the vifcera, fitnated in the lower part of

the abdomen, and is invelted and {trengthened by

and therefore, that the pious eulogia fo profufely beftowed

on the powers of the animal economy, in being able to form
42

an antifeptic out of a highly putrefcent fluid, appear to be as

vifionary and hypothetical, as nafure’s final intention in the

preparation of this fluid was thought to be beneficent, and her
procefs itfelf beautiful, and interefting.

VOL. . o a cel-
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a cellular covering, commonly known by the name
of capfula Gliffonii. No founer does this trunk
make its entrance into the liver, than it 1s divided
into feveral branches, which as they run in vari-
ous dire&ions through its fubftance, fuffer ftill far-

%
¢ b

ther divifions, till they are finally encreafed to a
countlefs number of the moft fubtle ramifications,
which pervade, with the utmolt minutenefs, every
portion of this vifcus. This whole fyftem of the
verra portarum was formerly compared, by Galen,
to a tree, the roots of which are difperfed through-
out the whole cavity of the abdomen, while its
1 “T*C'hcs arc enclofed in the more contradted vo-
lume of the liver.
§ 377- ,
Another blood-veflel of a different kind, with
which the liver is furnithed, is the arteria hepatica.

f !

his veflel originates from the celiac artery, and
although far mﬁ.rlur to the vena portarum, both
in its capacity and in the number of its branches,
is, notwithftanding, divided into ramifications of
aftonifhing fubtility, and is alfo diftributed with a

great deal of minutenefs throughout every part of

o)

the liver.

§ 375,
The extreme terminations of both the forego-
ing kinds of veffels, end in genuine veins, which
gradually

S —
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AP
3

sradually uniting, form by their general conflux, |
certain large venous trunks, that lofe themfelves |

finally in the inferior vena cava.

|

| |

S 379 | . |

Thofe extreme terminations, by which thefe |
{mall branches of the vena portarum and arteria

hepatica become radicles to the vena cava, form ’;

a very fubtle vafcular texture, exhibiting a fingu- |
lar and ftriking appearance, as if the veflels were

convoluted, or wound up into globes of incon-
ceivable minutenefs. Thefe globular bodies im-
pofed fo effe@tually on Malpighi, as to induce that

illuftrious phyfiologift to confider them as glandu-

lar,” hexagonal, and hollow kernels, deilined to
conftitute the immediate chambers of fecretion,

§ 380.

From thofe fame globular convolutions of blood-
veflels arife, laftly, the pori biliarii. Thefe are
very tender dudts, which convey the gallith liquid
_ from the blood, and completely eliminate the fame
| from  tl:e fyftem of the liver, through the duus

~

hepaticus communis, a canal which they form by
their general conflux.

§ 381.
It s common for phyfiologiits to enquire,
from what kind of blood the bile is immedjately

C.a2 fecreted ;




26 OF THE BILE. . E

fecreted 5 whether from arterial, or from that con. e
tained in the vena portarum? | 1

Although the former of thefe opinions appears,
on the firlt view of the fubje&t, to be rendered
moft probable from the anzlogy of other fecre-
tions, which are evidently the refult of arterial I
adtion, yet from a more accurate inveftigation of |

{

....__-_.m‘,.

the matter we will readily be convinced, that by far
the greater part, if not indeed the whole, of the bi- &
liary fecretion, is derived from the vena portarum : { !
the blood of this veflel being lurid, and highly im- |
pregnated with phlogifton, correfponds precifely

with the nature of the bile ; but how extremely !

different, on the other hand, are the habit and | :
conftitution of the florid and fiery arterial blocd, | a8
which the caliac artery tranfmits from the aorta e
immediately to the liver ! Vi

With refpe to arguments drawn from analogy !
ve may obferve, that as the vena portarum is fub-
je&ted to an arterial diftributiony fo it may, in like ‘
manner, poflefs the power of performing an arte- ‘ g

rial fun&ion : this fame opinion, for which we con- i
tend, appears alfo to derive additional fupport l
from the analogy which exifts between the liver ;
il ard the lungs : to perform the leading funétion of ]
thefe laft mentioned vifcera, is dcubtlefs the imme- i
i diate deftination of the large pulmonary arteries ;
! whereas, B
|

I
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whereas, on the other hand, the bronchial artery
is only fubfervient to the nourithment of the parts,
on which it is diftributed :—the difcharge of an
office, fimilar to this latter, is alfo, if we be not
greatly deceived, the more immediate deftination
of the arteria hepatica. Norwithftanding what
we have here advanced, we are ftill ready to ac-
knowledge, that the hepatic artery may poflibly
contribute fome what towards the fecretion of bile ;
but, that its influence, in this refpe&, is indeed
very inconfiderable, and not yet fufficiently afeer-
tdined and demonftrated, are pofitions to which
we fubferibe with the utmoft confidence.

382,

The biliary bepatic liquor, when once fecreted,
flows in' a gentle but wuninterrupted ftreamler
through the hepatic duct ; and, when the inte/ii-
num duodenum is empty, glides direttly onward,
through the common dudus choledocus, into the
cavity of that vifcus;; but when the duodenum is
diftended: with chyme, it 'becomes neceffary for
this fluid to: purfue a different route, whence it
regurgitates from the Jepatic, and flows through
the eyflic duct into the gall-bladder, where it is
retained a certain time, and thence derives the
name of cyfic bile.

C3 §
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Y 383
'The gall-bladder is an oblong fack, fomewhat
pyriform in its figure, attached to the concave fu-
perficies of the liver; and compoled of three mem-
branes or coats.

Thefe are, firft, the external, which does not
inveft the whole of the cyft, and is derived from
the peritoneum.

Secondly, the middle, ufually called the nervous
coat, which, as in the {ftomach, the inteftinal tube
and the urinary bladder, conftitutes here likewife
the principal part of the tone and firmnefs of the
fac.

And, laftly, the internal, which bears a certai
fimilitude to the internal membrane of the {tomach
(§ 359.); like that it is interfperfed with an infi-
nitude of minute blood-veflels; and like that it is
alfo marked by rugz or' wrinkles, which form,
here and there, fine net-like checkerings, that ex-
hibit the appearance of the moft exquifitely ele-

ant lattice-w Olno

¥)o !

§ 38
384.

The neck of the gall-bladder is conical, and

forms, by its terminat .on, the eyfic duct, which
purfues

=, B3, - -
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purfues not a dire&, but fomewhat circuitous or
{ferpentine route, and is furnifhed with a few mi.
nute valves of a lunated or falciform figure.

5 335
The gall-bladder retains the bile, when once
received, till that liquor cnhc’r flows out {pontane-
oufly, in confequence of being favoured by a re-
clined and fomewhat {fupine pofition of the body,
or till it is emulged from the cyft by the preflure
of the neighbouring inteftines, namely, the jeju-

num and ileym, or by the occafional paflage of

hardened feces throngh the tranfverie colon.

Different {timuli a&ting-on the duodenum have
alfo the efle@ of foliciting a more copious effufion
of bile into the cavity of that intefltine,

The remarkable contraclility of the gall-blad-
der, evidenced and fatisfa&orily eftablithed by live
diffeftions and certain pathological phenomena,
(aichough this fac be indeed completely deflitute
of all genuine irratibility ), (§ 327.), will appear
to contribute, not a little, to the excretion of the
bile; efpecially when we confider the {timulant
impreflion which this fluid, after retention in the
cyft, muflt make on.its furrounding parietes ox
walls,

§ 386,
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§ 386.

For although the ¢y/fic exhibits, in its general
properties, the moft ftriking fimilitude to the Ae-
patiz bile (§ 382.), it is notwithftanding concen-
trated, as it were, by reft and ftagnation, and
thence rendered more tenacious and bitter : this
effe® appears to be owing, in a particular man-
ner, to the lymphatic veflcls of the cyft, which
flowly abforb the aqueous parts of the bile, while
thus enclofed and retained in a quiefcent ftate.

§ 387.

We proceed now to the confideration of the
bile itfelf.  This is an animal fluid of the higheft
dignity and importance in the living fyftem : its na-
ture and ufes have, for twenty pears paft, laid a
foundation for more literary controverfies among
phyfiologilts, than have exifted refpeting any
other fluid that belongs to the body of man.

‘What we fhall advance on this fubje& will re-
late immediately to the cyftic bile, as this is to be
efteemed the more perfe& of the two, and is there-

fore in a ftate more favourable {or fuccefsful in-
veltigation.

§ 388.

Bile, taken from the recent corpfe of an adult
fubject, who had not previoufly laboured under
any

s
3
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any difeafe, is a liquor fomewhat vifcid, of a faint
green colour, inclining towards a brown, ‘inodo-
yous, and, if compared with the gall of brutes, of
a flightly bitterith tafte,

5 389

Although the conftituent parts of this fluid nei-
ther {eparate from each other {pontaneoufly, nor
.yet by fo fimple a mode of treatment as is fufficient
to produce that effe& on the parts that compofe
the blood, they may, notwithftanding, be fubjeét- |
ed, without much difficulty, to fuch an examina- \d
tion as will make it appear, that they doubtlefs
poflefs and exhibit a certain analogy to the ele-
mentary parts of the blood, though this analogy

iy fhould not be purfued to too great an extent.
&“3 4 The bile contains, in the firft place, an aqueous
E‘?‘% it menftruum, which has been denominated by fome

late phyfiologifts, its fa/ivary part: this may be
aptly enough compared to the aqueous portion,
and refembles alfo, though not in every particu-
lar, the ferum of the blood.

From the bile we can alfo feparate and procure
a fmall portion of a white and grumous fubftance,
which may be faid to poffefs a certain, though re-

mote refemblance to the plaftic /ymph of the
plood. ‘

Finally,
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Finally, the moft ftriking and important princi.
ple which the bile contains is the matter of phio-
gifton, derived in large quantities from the bleod
of the vena portarum, which is highly impreg-
nated with this fubtle element,

S 399

This a&ive inflammable part evidently manifefts
its exiftence in dried bile, but more efpecially in
gall ftones, by burfting immediately into flame,
when placed in conta&t with a burning fubftance,
To the ation and influence of this principle nuft
we attribute thofe ftriking and fingular qualities,
formerly enumerated, fuch as colour, tafte, &ec.
which ferve to diftinguifh the bile from the other
inquiline humours belonging to the fyftem ; and
from the fame fource muft we alfo derive the other
remarkable properties of this fluid, which {hall be
mentioned hereafter.

§ 391

The bile is not of fuch a nature as to pofiefs,
like foap, an equal affinity to oil and water, and
thus ferve to mix and intimately combine thefe
two elements together. The contrary opinion
(which was erronccuily entertained on this fubject
by Boerhaave, and aftcrwards by Schroder) was
formerly invalidated and refuted by certain re-
markable experiments of my own (fince confirmed

an
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and further increafed by other writers), and is
now entirely repudiated by the greater number of
phyfiologifts. Gn the other hand, if bile be ap-
plied to the two foregoing elements, i. e. oil and

water, when in a ftate of intimate mixture and
combination, it produces an evident difunion anc
feparation of them from each other. This fluid
poffefles indeed no alkaline projerties, but is, not-
vithitanding, equally unfriendly to the exiftence
of acid acrimony, to fermentation, and to putre-

(@

o4 e
raction,

§ 392. | i

By confidering with due attention the foregoing |

obfervations, we may eafily alcertain the true, the
important, and the diverfified ufes of the bile, in
the procefs of chylification,

For in the firft place, from that equable and
uniform chymous pulp which the ftomach has dif-
charged into the duodenum, which the pancreas
has diluted by an effufion of its own juice, and
which moves fpontaneoufly onward to the cavity
of the fmall inteftines, it gradually precipitates the
feeces, and thus feparates from them that cream-
like fluid denominated chyle.

The
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The bile itfelf fuffers, at the fame time, a divi.
fion into two parts, the one aqueous, the other
phlogiftic. The latter part adheres to the faeces,
tinges them, and is afterwards difcharged, along
with them, out of the body ; whereas the fermer
appears to be mixed with the chyle, and re-con-
ducted back to the mafs of blood.

Thus the abundant phlogifton, now become
troublefome and noxious to the blood, is firft di-
re&ted to the liver, where it is rendered {fubfervient
to the formation of a fingular and very important
humour: After this humour has fully anfwéred
the end of its deftination, its fuperfluous, or rather
noxious part is included among the excrements,
and finally eliminated from rhe fyftem.

A further ufe of the bile is, to evolve and ex-
terminate from the alimentary canal, the fixed air,
which had been hitherto confined among the chy-
mous mafs : it appears alfo to a& on, and aid, the
inteftinal tube, by means of its ftimulus, thus ex-
citing it to perform its periftaltic motion with
greater vigour and energy.

1 {ilently pretermit a variety of other ufes, com-
monly attributed to the bile, which appear to me

to reft on more doubtful and equivocal evidence,
fuch,
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fuch, for inftance, as its power of regurgitating
into the ftomach when empty, and thus exciting
appetite, a phenomenon that, in my opinion, can
very feldom occur in a well formed and healthy
human f{ubject.

SECT. XXXIL

OF THE FUNCTION OF THE SPLEEN.

S 393

Tue Jpleen is very intimately conne&-
ed with the liver, not only by an intercourfe of
veflels, but alfo by the affinity and fubferviency of
its fun&ion: it is fituated in the left hypochon.-
driac region, oppofite to the liver; its figure is
oblong, generally, indeed, accommodated to the
fitnation of the neighbouring vifcera with which it
lies in contalt : it is fubje& however, to muliiplex
varieties with regard to form, number, and other
fpecies of /ufi nature, or preternatural pheno-
mena.

S 394
Its colour is livid, its texture altogether fingu-
lar, being foft, friable, eafily lacerated, and there-
fore
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fore fecurely proteé&ed by two membranous covef.

ings, the internal of which belongs propetly to-

the {pleen itfelf, while the external appears to be
derived from the omentum.

Y 395 »

The-fituation and fize of the fpleen are now and
then, no lefs than its figure, fubje& to ftriking
and fingular variations, arifing in a great meafure
from the different ftates of the ftomach, with re-
{pect to fulnefs and depletion : thus, for example,
when the ftomach is empty, and hangs in a loofe
and depending pofition, the fpleen is diftended
with blood ; but when the former vifcus becomes
turgid ‘again, the latter is emulged, and confe-
quently diminithed in bulk by the preflure to
which it is fubje&ed.

_—

e

1¢e {pleen is alfo agitated by another perpetual,

=l

though gentle and uniform motion, in confequence.

of refpiration, being ubjefted to the immediate
action of a primary inftrument of that fun&ion,
namely, the diaphragm.

)

S 396.
The texture of the {pleen, phyfiologilts former-
ly fuppofed to be cellular, and uniformly compared
it to the corpora cavernofa of the penis: this opi-

nion, however, is evidently founded in error, and ;
has
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has been very fatisfalorily refuted by a more ac-
curate examination of the human fpleen. For,
from fuch examination we learn, that almoft the
veflels, extremely large in proportion to its fize;
fo that it is fupplied with a greater profufion of
lood, than any other part belonging to the body

whole volume of this vifcus is compofed of blood
of man.

S 397

‘The fplenic artery, confpicuous (agreeably to

A=

the experiments of Wintringham) on account of

the aftonifhing finenefs and f{trength of its coats, t
is divided into an infinitude of minute ramifica-

tions, which conftitute finally, by their evanefcent |
extremities, very {mall pulpy pencils : thefe pencils

afford origin, again, to fine filiform veins, that

conftitute by their gradual confluence, large and
lax trunks highly capable of dilatation.

§ 393
"This vaft congeries of blood veflels, is, how-
ever, knit together and fupported by a fmall quan-
tity of cellular parenchyma, from whence the ab-
forbent veflels arife, the trunks of which run on
the plain-or flat fide of the fpleen, between the”
two membranous coverings, of which we have al-
ready {poken.

§ 399.
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S 399

This texture of the fpleen, fo very lax and high.
ly capable of admitting blood, correfponds admi-
rably with what we formerly faid relpeting the
{anguineous diftenfion of this vifcus (§ 395): and
we may further obferve, that the phenomena of
the congeftion, and tardy progreflive motion of this
crimfon fluid in the {pleen, confidered in conjunc-
tion with the nature of the {urrounding and conti-
guous vifcera, tend not a little to illuftrate the pe-
culiar ftate and condition of the fplenic blood,
which of themfelves appear to fhed confiderable
light on the funclion of this myfterious vifcus, a
fubje& of fuch repeated controverfies among phy-
fiologifts. .

§ go0.

The blood contained in the veins of the fpleen
1s very fluid, diffolved, coagulated with the utmoft
difficulty, and admits of but a flight and partial
feparation of the ferum from the craffamentum ;
its colour is alfo livid and obfcure, as in the foe-
tus; all which phenomena appear evidently to
combine in afcertaining and even demonftrating
the prefence of an abundant quantity of the phlo-
giftic element. That this element is, However,
unequivocally prefent in large quantities, I farthe.

afcertained to my entire fatisfaltion, by the follow-
ing fiinple and conclufive experiment: to the ac-
X tion

— —————
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tion of pure dephlogifticated air, I expofed recent
fe&ions and flices of the fpleen of a human {ubjeét;
no fooner were thefe pieces brought in contaét
with this vital fluid, than they were overfpread
with a very florid and beautiful crimfon blufh,
while the air itfelf, thus defpoiled of its native
fire, was on the other hand, contaminated by the
fplenic phlogifton.

§ go1.
When we contemplate the foregoing circum-
ftances colle&ively, and confider in the laft place,
that the /pleen is the only vifcus of a fimilar nature
wholly unfurnithed with any veftige of an excre-
iy tory du&, fave thofe veflels which we have alrea-
dy faid run to the liver, we are obliged from the
force of concurring teftimony to conclude, that
the fole office of the organ now under confidera-
tion, is to ac in fubferviency to the funtion of the
liver, and contribute towards the formation of
bile by the co-operation of its phlogiftic parts.

§ 4o2.
This opinion is ftill farther fubftantiated by =

very curious and ufeful obfervation, made on fuch
individuals of the animal kingdom, as have been
deprived of the fpleen by excifion. It appears
that in animals fubje&ed to this operation (which,
however fingular and feemingly barbarous, has

VOL. II. D been,

i
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been, notwithftanding, very frequently performed
from remote periods of time) the cyftic bile has
been uniformly afterwards found to be pale, weak-
ly impregnated with phlogifton, and difpofed to a
grume-like coagulation of its lymphatic portion.

SECT. XXXl

OF THE FUNCTION OF THE OMENTUM.

§ 403

THE omentum gajtrocolium, ox omentum
magnum, ({o called to diftinguith it from the par-
wum or hepaticogaftricum), is indeed a very f{ingu-
lar produétion of the peritoneum, originating im-
mediately from the external coat of the ftomach.

§ 404.

For notwith{tanding the eontinuations of the
peritoneum, in the abdominal cavity, be almoft innu-
merable, and although all the parts contained in
this cavity, whether viewed cclle&ively or indivi-
dually, be fo uniformly invefted by it, that, on
opening the abdomen, it is impoffible to difcover
a fingle vifcus which this membrane does not em-
brace, yet the modes in which it furnithes this
covering
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covering to the feveral vifcera, are fo diverfified,
as to merit a divifion into different claffes.

Thus, for example, the abdominal cavity con-
tains certain parts, over which the peritoneum is
only fpread in fuch a partial and fimple manner,
as.to inveft but one of their {furfaces; this obfer-
vation may be applied particularly to the kidneys,
the inte/tinum retum; the wefica urinaria, and in

fome meafure alfo, to the pancreas and gall-
bladder.

There are alfo other vifcera, which, notwith-
ftanding their attachment and adhefion to the fur-
rounding parietes of the abdomen, yet proje& alfo
to a confiderable diftance into the abdominal ca-
vity itfelf, and derive from the peritoneum a co-
vering, which invefts, by tar, the greater part of
their external furfaces: of this defcription are the
liver, the fpleen, and even the ftomach and female
uterus, to which we may add, finally, the teftes
of a male feetus, previoudly to their defcent into
the {crotum.

Confiderably different again, (in point of peri-
toneal covering), from both the foregoing clafles
of vifcera, is the whole of the inteftinal tube, ex-
cept that portion which is denominated inte/2inum
rectum. This tube pafles through the adominal

b cavity
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|
|
!
1

| cavity in fuch a manner, as to carry along with it, i
two remarkably broad procefles of the peritoneum, 1
, namely the mefentery and mefocolon, to which it : 0

| adheres in a ftate of fufpenfion: under the fame l

‘ clafs with the two preceding procefles, may we |
alfo arrange thofe fingular peritoneal produ&ions, 3
' denominated the broad ligaments of the uterus. A
i E
| 405, | B
| But finally, the moft extenfive of all is that pe- by
1 culiar continuation of the peritoneum called the |
1 !i omentum. ‘This prodution is a large empty fac ‘z
1 ! of a very delicate texture, that hangs in a depend- I

t ing pofition from the great curvature of the fto- i
l’ mach ; it is {pread over the region of the fmall in- | c:
‘: t¢ftines in particular, nicely adapts itfelf to their ‘ b
il irregular convexities, and dips down, in fome |
,.' meafure, into their numerous interftices. .
- Com
e § 406. | kg
- Befides the blood veflels by which the omen- —
i tum is painted, it is alfo marked by numerous Ufl
i’;' Jtrie or broad lines of adipofe fubftance, which ‘ of

it meet, interfet, and thus form a variety of reticu-

Jar intertextures, from whence the membrane has i v
1.: received the name wvermaculum. 1In perfons dif- | i
_,lf“ pofed to obefity this adipofe fubftance encreafes the
,‘;'jﬁ now and then to fuch a fize, as to become not only ﬂi
LIE:‘ troublefome but even dan ngerous : it is alfo this

adipofe
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adipofe portion that affords origin to that oily
halitus by which the omentum is conftantly fur-
rounded and moiftened.

§ 407-

It has been the opinion of certain celebrated
chara&ers, and a further attempt was made by
the illuftrious Haller to prove, that the fat con-
tained in the omentum is deftined to be taken up
by abforption and conveyed to the liver, for the
purpofe of fupplying the bile with its oily portion,
&c. With refpc& to the truth of this opinion,
however, I muft {till be permitted to entertain and
exprefs a ferious doubt, having never yet been
convinced that found, uncontaminated, bile con-
tains any oil ; nor have I ever been able to difco-
ver any orifices fubfervient to fuch an abforption,
not even in frogs them{elves, where Malpighi al-
leged, and even attempted to prove, their exif-
tence ; much lefs in that part which is the fubje&
of our prefent confideration, namely, the omentum
of man.

§ 408.

What appears, from the nature and ficuation of
the part, as well as from the concarring belief of
all phyfiologifts of the prefent day, to be a much
more unequivocal ufe of the omentum, is, to lu-
bricate the inteftines, and by that means aid and
D 3 facili-

Lo
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facilitate their perpetual motion. The fame ap.
pear alfo to be the ufe and deftination of certain
fimilar, but fmall, adipofe bur/e, by which the
colon and rectum are invefted.

"The omentum alfo further ferves to prevent the
occurrence of an adhefion between the inteftines
and peritoneum, by which the whole office of the
primz vie would be fubverted.

§ 409.
That this adipofe curtain is deftined to ferve as
a defence againft cold, (though an opinion very
generally received), appears, notwithitanding, to
reft on evidence of a more queftionable nature
the omentum of a man in perfe& health, which
ought by no means to be burthened with an accu-
mulation of fat, is indeed, but very illy calculated
to anfwer fuch an intention,

When we confider, in the mean time, the fin.
gular ftructure of the two omenta, more efpecially
of that denominated omentum parvum or gaftrobe-
paticum, it appears fufficiently probable, that be-
fides the ufes already enumerated, the latter is {till
deftined for another, of, perhaps, even Jupreme
importance, which is as yet unknown to us, and
which future refearches in comparative anatomy
will be alone able to develope.

SECT,
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SECT. XXXIIL

OF THE FUNCTIONS OF THE INTESTINES.

§ 410.
THE inteftinal tube itfelf (before which

the omentum is fpread, and into which we have
already feen the chyme conveyed, in order to be
further elaborated and fufliciently fitted for the
{eparation of chyle), is divided into two leading
portions, namely, the fmall and great; of the
fun&ions of which we will now treat feparately
and in order.

§ 411,
The /fmall portion of inteftines is again {ubdi-
vided into three parts, namely, the duodenum, je-
Junum, and ilcum.

The duodenum derives its name from the cir-
cumftance of its length.

The jejunum from that of its general habit, be-
caufe, in a recent corple, it appears collapfed and
empty as it were, even although it contain at the
fame time a quantity of pulpy chyme. In the
third divifion, called i/eum, the chyme depofits its
faeces, and fuflers an evolution of its air, which

D 4 had
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had been hitherto fixed, fo that this laft of the
{mall inteftines, being at the fame time the longeft,
and deriving its name from its circumvolutions,
appears more turgid, fomewhat inflated, and mark-
ed here and there with fmall bubble-like emi-

nences, after the manner of the large portion of
this tube.

S 412.
The coats of the fmall inteftines are perfedtly
fimilar to thofe compofing the ftomach, of which

we have already fpoken (§ 359.)
The external is a produ&ion of the mefentery.

‘The muftular coat confilts of two orders of
fibres, to wit, lorgitudinal, which are interrupted
m their courfe, and run rather externally, efpeci-
ally on that fide of the inteftine that looks in a
contrary direction from the mefentery ; and more
internal, annular, or falciform fibres, which are
calculated to contra& or narrow the diameter of
the tube ; whereas the former are intended to di-
minifh its longitudinal extent.  On both the pre-
ceding orders of fibres depends that exquifitely
energetic and pertinacious irritability of the intef-
tines, of which we have fpcken on a former occa-

fiop (§ 306.)

The
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The nervous coat confilts of compacted cellular
membrane ; and may, by a very fimple mode of
trcatment, efpecially by blowing into it, be again
reduced to a fpongy, foam-like tiflue : throughout
this coat a variety of blood-veflels, detached from
the mefenteric, are diftributed in the form of ar-
borets or branching fhrubs, of inimitable elegance
and beauty. As in the ftomach, fo likewife in the
inteftines, the nervous coat is the principal feat of
tenacity and {trength.

Finally, the internal coat (which merits more
unequivocally, in the fmall inteftines, than in any
other part of the alimentary canal, the name vil-
Jous ), is continued here and there, in conjun&ion
with the internal furface of the preceding mem-
brane, into wave-like produtions and rugous
folds, that in the inteftines, when inflated and
dried, exhibit a falciform appearance, and are de-
nominated valvule Kerkringii,

§ 413

Of the wi/li themfelves, an immenfe number
overfpread, in the clofelt order, the whole inter-
nal farface of the fmall inteftines : their fubtle and
exquifitely elegant vafcular ftruéture, was firlt dif-
covered and demonftrated by the labours of the
indefatigable Leiberkuhn. While the inteftines
are deftitute of chyle, the ©i/li may be compared
in
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in fome meafure to fmall purfes hanging in a loofe
and flaccid pofition, and confifting internally of a
foft fpongy texture ; but when they become tur-
gid, in confequence of the abforption of this
milky fluid from the inteflinal canal, their figure
undergoes fuch a ftriking change, as to bear no
fmall refemblance to the phallus efculentus *.

§ 414.

Thofe willi are furrounded, at their bafes, by
an infinitude of /mall glandular foliicles, which are
lodged principally in the nervous coat, and com-
municate by very minute orifices with the intefti-
nal cavity, into which they difcharge a mucus that
ferves to line and lubricate the whole internal fur-
face of that tube.

Thefe minute glands are commonly fappofed to
confit of three orders. Fir/2, the Brunnerian or
larger glands, which are feparate from each other,
and fituated principally on that part of the duode-
num, which lies next to the pylorus.

Secondly, the Peyerian, which are confiderably
fmaller, planted in clufters, and lodged, in parti-
cular, on the other extremity of the fmall intef-

* A fpecies of fungus, denominated phallus, from its frik-
ing {imilitude to the male penis,

tines,
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tines, which looks towards, and is contiguous to,
the valve of the colon.

And, laftly, the glands of Leiberkuhn, the moft
minute of all, of which about eight are faid to be-

long to each willus.

It ought to be obferved, however, that this di-
vifion of the fources of mucus appears to reft on
very equivocal evidence. For if 1 be not greatly
deceived, both the Brunnerian and Peyerian
glands, as commonly exhibited in plates, are the
refult of a vitiated and difeafed ftate of the intefti-
nal tube. I am induced to entertain this opinion
from having never been able to difcover, in the
found fmall inteftines of fubje@s carefully exami-
ned in different periods of life, the fmalleft veftige
of fuch fungous papille, perforated with orifices ;
whereas, on the other hand, 1 have frequently
feen, in cafes of aphtha, almoft the whole intefti-
nal canal planted with countlefs numbers of them,
partly ftanding alonme, and partly arranged in
crouded cluflters. From confidering the foregoing

circumftances, I feel a confidence in concluding;

that none can’ be accounted true muciferous
glands, except thofe extremely minute miliary bo-
dies, which, on gently {eparating the villous lining,
may be readily dete&ed on its aversed furface, but
cannot,
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cannot, without great difficulty, be diftinguithed
on the fide next to the eye.

§ 415.

It has been incontrovertibly eftablifhed, not
only from that well known experiment firft infti-
tuted (if I miftake not) by Pechlin, but alfo from
feveral others, that as the ftomach, fo in like
manner the cavity of the fmall inteftines, is fup-
plied with a conftant influx of a liquid, denomi-
nated, from the place into which it is difcharged,
inteftinal juice. It appears probable that this fluid
is fimilar in its nature to the gaftric liquor, al-
though a more accurate inveftigation of it is, cer-
tainly as yet, a defideratum in phyfiology : nei-
ther can I venture to fay any thing decifive re-
fpeting the quantity of this liquid fecreted : I am,
however, fully of opinion, that Haller has been
too profufe in his eftimate, where he alleges,
that this fecretion amounts to eight pounds in the
fpace of twenty-four hours.

§ 410.

Further, it is alfo common to the inteftines with
the ftomach, to be agitated by a jimilar, but far
more /ively and vigorous periftaltic motion, which,
in particular, while the chymous pulp is advancing,
onward, throws the fame into gentle commotion,

by
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by a wavy and progreflive conftriction, and thus
propels it forward from the duodenum towards
the great inteftines. For although we cannot ab-
{olutely deny the phenomenon of an anti-periftal-
tic commotion, in confequence of which the intef-
tines are fubje&ted to a retrograde aétion, it muft,
notwithftanding, be acknowledged, that this, in a
healthy fubje&, is much feebler than the former,
that it occurs more rarely, and poflefles a more
precarious and fhort-lived exiftence.

5 417.

In confequence of the co-operation of thofe
energetic caufes, hitherto enumerated (viz. both
the principles of motion, of which we have juft
fpoken, and likewife the folvent and alierative
powers of the inquiliné humours that are every
where blended in abundance with the chyme), the
following remarkable changes are produced in this
heterogeneous mafs :—in the jejunum it exhibits
the appearance of a more liquid pulp, poflefling 2
colour fomewhat grey, and an odour {lightly acid :
after its entrance into the ileum it begins to fepa-
rate into two portions ; thefe are, f#r/2, the faeces,
marked by a pale yellow colour, inclining more
or lefs towards a brown, and poffefling a ferid
odour ; and, fecondly, a white milk-like fluid, de-
nominated #rue chyle, which floats on the furface
of the freces, and is {eparated from them by the

alticn
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action of the hepatic liquor or bile.  This chy-
mous emulfion, defignated by the name of chyle,
is deftined to be received by abforption into the
lacteal veffels, through which mazy tubes we will
accompany it farther in the following fection ; and
fhall, in the mean time, clofe the prefent, by tra-
cing, in as brief and intelligible a manner as pof-
fible, the route purfued by the refiduary faces.

§ 418.

Thefe, therefore, after having become more and
more infpiflated, in confequence of a tedious courfe
through the ileum, are obliged at length to pafs
the valve of the colon, and thus enter the tra& of
the great inteftines ; for which purpofe the neigh-
bouring extremity of the ileum is furnithed, and
lubricated internaily, by a more copious quantity
of mucus, deftined to deftroy the frition of the
feces, and confequently facilitate their tranfition
through the foregoing valve,

§ 410.
The walve of the colon (denominated very juftly
m honour of its real and illuftrious difcoverer,
valvula Fallopii ), is a thort continuation er procefs
of the 7leum proje&ing into the cavity of the great
inteftinal portion, by which it is furrounded and

clofely embraced : the more exterior /abia of this
r

procefs are {o conftituted, by means of a more

prominent
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prominent or extenfive ruga of the great inteftine,
as to confift not only of its internal and nervous
coats (as is the cafe with the greater number of
fuch plicze), but to contain alfo in its compofition
fcme fibres from the mufcular coat. Hence the
function of this valve appears to be twofold, to
prevent the premature paflage of the faeces from
the {mall into the great inteftines, and alfo to ob-
{tru& their regurgitation from the latter into the
former.

§ 420.

The great inteftinal portion, which in like man-
ner with the fmall, is alfo divided into three fec-
tions, begins from the cecum (to which is append-
ed the wermiform procefs, a part indeed of equivo-
cal ufe in the economy of an adult fubjeét), and
conflitutes collettively a canal fo capacious, as to
admit the infpiflated faeces to be gradually colle&ed
and retained in its cavity, till a convenient oppor-
tunity for their evacuation.

§ 421.

As the great is fuperior to the final/ portion of

the inteftines in diameter, fo it likewife exceeds it

I'he

mufcular coat, in particular, pofleffes this peculia-

rity, that its longitedinal fibres (if we except the
\ 1
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lower part of the reGum) are colle@ed into three

in the thicknefs and flrength of its coats.
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fafciculi or bundles, called ligamenta eoli ; aud the
“colon itfelf is thus divided into diftin& fegments of
“a veficular or cyftiform appearance. The internal
coat in the great, is not of fuch a beautiful and
elegantly floccofe appearance as in the fmall in-
teftines, but poflefles a nearer refemblance to that
which invellts the cavity of the ftomach.

§ 422.

The periftaltic motion appears to be lefs vivid
and acive in the great, than in the {mall inteftines.
’n the other hand, the abdominal preffure is con-
fiderably greater on the former than on the latter,
in as much as the whole colon is fubjeéted to ite
immediate action and influence.

§ 423

The infpiffated and hardened faeces contained in
the large inteftines, are protruded flowly onward,
till having at length reached the re@um, they ex-
cite, by their {timulus on the interpal furface of
that tube, a propenfity to an evacuation. For the
purpofe of facilitating this evacuation, ample and
wife provifion is made, partly by a defe or inter-
ruption in the tranfverfe ruge, but more efpeci-
ally by a profufe quantity of mucus, that lubri-
cates the internal furface of the retum near to its
extremity.

4 The
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The evacuation of the faces is, however, prin-
cipally accomplithed by a downward dire&ion of
the abdominal preflure, overcoming the refiftance
of the coccyx and both the fphinéters, the interior
of which is a very fingular fafcifculus or bundle
of annular fibres, but the exterior, a genuine cuta-
neous mufcle : thefe ends being quite completed,
there fucceeds an entire remiflion of the abdominal
effort, the inteftine is retra&ted by the levaror ani
in particular, and finally clofed again by the con-
tradtion of the {phinéters.

SECT. XXXIV.

OF THE FUNCTIONS OF THE ABSORBENT SYSTEM.

*

§ 424

FROM obfervations delivered in a for-
mer fe&ion it is fufficiently evident, that the chyle,
which we left in the intefinum ileum, completely
difengaged from its feeces, is a compound of feve-
ral different humours. Although it be almott li-
terally impoffible to calculate, with accuracy and
definitude, the precife quantity of inguiline hu-
mours, fuch as faliva, gaftric juice, pancreatic juice,
inteftinal juice, bile, &c. that is mixed and blended

VOLa 1I. with
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with the chyme, it appears, notwithftanding, a

matter of the higheft credibility, that thefe feveral

humours, taken colledively, very far exceed, in

quantity, the other conftituent part of the chyle, |

which is derived immediately from alimentary fub- |

ftances, recently taken as nutriment, Hence we ‘

may derive a folution of that problem in phyfio- |

logy, by what means alimentary matters, though !

of the moft different and even oppofite kinds, may, |

notwithftanding, be converted into the fame aflimi-

lized, homogeneous, and milk-like chyle, equally

adapted to the nature, :md calculated to ferve .as

1 11274 7
tae nutriment, of animals ?

§ 423,

The channels through which the chyle muft
flow, in its paffage from the inteftines to the mafs
of blood, (the refervoir deftined for its ultimate re-
cepticn), conftitute a'part of the abforbent fyftem,
which we have hitherto' mentioned only occafion-
;LI“;-;, and in a very curfory manner, but will now
affume as thc profefled oo_}ﬁgr of our prefent at-
tention.  This fyftem is divided generally into
four parts, viz. la&eal veins; lymphatic veins;
i conglobate glands ; and finally, the thoracic du&,
' each of which fhall-conftitute a fubje& of cxclu-
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§ 4206.

With refpe& to the nafcent origin of the lac-
teals from the inteltines, there exills fcarcely a
doubt, but that this is conftituted by the innume-
rable wi//i of the internal inteftinal coat, of which

we have already fpoken. 1t is, however, {Lill q
matter of controverfy, whether the laéteals origi-

nate immediately from thofe villi themfelves, or
only preferve a more diftant intercourfe and com-
munication with them, by means of interjacent
cellular fubftance. As far as my information has
extended, no one has hitherto been able, more
than myfelf, to trace the evanefcent radicles of the
la&eal veflels to the villi themfelves, with fuch
clearnefs and definitude, as to difcover an imme-
diate and unequivocal conne&ion between the
patts ; on the other hand, the la&eals appear here
and there; throughout the coats of the intcflines,
to form trunks of confiderable fize, immediately
after their orgin, and, (if a conje@ure be allow-
able), to abforb from rhe cellular fubftance of the
adjacent parts, that chyle which had been origi-
nally taken up from the cavity of the inteflines by
means of the yilli themfelves. This phenomenon
I think I have frequently obferved, in young pup-
pies, into which I had poured, according to the
celebrated experiment of Lifter, a folution of In-
dian blue; one or two hours before fubjeting

them to the operation of live-diffection.
E 2 § 427.
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§ 427.

Thofe trunks, of which we have juft fpoken,
frequently run the diftance of feveral inches, and
fometimes even wind about in angling or mean-
der-like dire&ions, immediately under the external
coat of the inteftine, previoufly to their entrance
into the mefentery.

§ 428.

During their paflage through the mefentery,
thefe trunks make frequent entrances into fmall
méfenteric glands, which may be divided into two
different feries or ordérs. Thole of the firft order
are fitnated in the vicinity of the inteftinal tube,
and refemble, in their appearance, fmall beans ly-
ing feparate from each other. ' The glands of the
other order, lie nearer to the receptacle of the
chyle, are fuperior in magnitude, and planted in
colle&tive clufters.

§ 429.
Both the foregoing kinds of glands appear to
be in reality nothing elfe, than' round compacted

convolutions of the la&eal veflels themfelves, co-

vered and interfperfed with an infinitude of minute
blood-veflels : their deftination appears to be, to
retard the progreflive motion of the chyle, n or-
der, perhaps, that, by fuch delay, it may be more
fu'ly and perfe&ly animalifed and matured, previ-
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OF THE ABSORBENT SYSTEM. 69

oufly to its entrance into the thoracic dult, and
fubfequent admixture with the circulating volume
of the blood.

S 430.

It has been propofed as a phyfiological que{hon,
whether or not the large, poflefs alfo la&teal veins,
in common with the /mall intcftines ? The aflirma-
tive of this has been zealcufly advocated, and its
defence attempted by arguments drawn from.the
influence and efficacy of fpecific enemas, of ene-
mas compofed of nutrimental fubftances, of ine-
briating fubftances, &c. and alfo from the follow-
ing well known circumftance, viz. that the longer
infpiflated faeces are retained in the large portion
of the alimentary canal, the more indurated and
infucculent they are uniformly found. But al-
though thefe arguments do not fatisfadtorily de-
monftrate that any genuine chyle is abforbed from
the fzces after their tranfition over the valve of
Fallopius, they furnith, notwithftanding, additional
evidence in confirmation of that, which has indeed
been long fince: eftablifhed on the teftimony of
the feafe of vifion itfelf, namely, that the great in-
teftines abound with a fufliciently plentiful appa-
ratus of lymphatic veins, perfeétly fimilar to the
la&eals both in their ftrué¢ture and funétions: in
teitimony of this entire fimilarity, it may be proper
1o obferve, that whea the inteftines are deftitute
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of chiyle, the la&eals of the mefentery are then
engaged in the abforption of lymph.

S 431,

Another queftion, more important and difficult
of folution than the former, is,. whether or not
the whole of the chyle, abforbed from the cavity
of the fimall intefties, be conveyed to the blood
through the fame p;z&»’/e, and royal route, as it is
termed, or whether there do not exift certain fe-
cret channels, through which it may glide furrep-
uitioufly onward, to mingle its ftreamlets with the
general current of circulating blood ?

It muft indeed, be confefled, that moft of the
arguments, by which phyfiologifts have endea-
voured to prove a private abforption and convey-
ance of chyle through the fanguiferous veins, do
gt appounis refll on a vm'y folid foundation :
thus the affertion of Ruyfch, that on the approach
of cld age the ni-“r"cz:t:r ic ?‘: nds become fo indu-
rated, and conflrited; as to be rendered unfit for
pemn ming their fundtions, has been long fince re-
futed, and it has, on the other hand, been fatif-
fn&orilv demonflrated t’nut, different affe&tions of

{e glands, fuch as fwe » &c. very. errone
ouﬂy pafs under the common name of 0/7ﬁrz:amm,
while, at the fame time, their veflels remain in 2
{tate fuficiently pervious to afford a very eafy en-
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OF THE ABSORBENT 5Y STLM 7%

trance and tranfition to inje@ions of quick filver.
That well known phcnomr*v n, from which gt s
afcertained, that tepid water, thrown into the inert
mefenteric veins of 2 dcnu fubje&, tranfudes into
the cavity of the inteftines, appears to contribiite
but very little towards the fatisfactory elucidation
of any fun&ion of the human body while in a
living ftate ; much lefs can we repofe confidence
in the evidence derived from that bicrural and fwo
branched tube of copper, which was invented by
Licberkuhn, for the purpofe of confirming the
fame opinion.  As to the affertion, that chyle has
been unequivocally deteéted in the red veins of
the mefentery, it appears to me to {tand in need
of farther evidence for its unqueftionable confir-

mation ; on the whole, T have never yet been
convinced, that thofe veins convey any thing elfe
than blood very highly charged with phlogifton,
deftined for the fecretion of bile.

5432

Finally, the ultimate trunks of the la&éal veins,
(with certain other tubes very fimilar in appear-
ance and fun&ion, which are formed by the con-
fluence of a ‘great number of minute .ymphaﬁc vef-
fels), umite and conftitute by their junétion, the
recéptacle ot ciftern’of the chyle, which 1s 'a name
given by phyfiolegilts to the inferior and larger

D portion
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portion of the thoracic duct, called alfo the duc of
Pecquet.

S 433

This du&t is a membranous canal, of a delicate

appearance and texture, yet fufficiently robuft and.

ftrong, more or lefs circuitous in its courfe, and
not unfrequently fubje& to very ftriking diverfities
with regard to the dire&ion in which it runs, and
the divifions it occafionally undergoes : it is equal-
ly deftitute of mufcular fibres and nerves, is fur-
nifhed here and there with fmall valves, and, after
having pafled over the left fubclavian wvein, is again
refletted towards, and finally inferted into, the
Jame, and, at the very point of infertion, has its
centrance guarded by a valve of a peculiar ftruc-
ture.

S 434- |

~The powers which produce and continue the
onward motion of the chyle, both in the la&eal
veins, and through the thoracic du&, are to be
attributed, indeed, principally to the contradility
of thefe veilels themfelves, but, in part alfo, to.
the valves with which they are furnithed, to a
propulfive wis & tergo, and to the uninterrupted
pulfation of neighbouring arteries.

§ 435
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réady obferved, in the éntrance of the chylifef‘c;;]s

du& into the fubclavian vein, is not fo much to‘i
obftru& the latéral paflage of blood into this dué, "
as to regulate the neceflary difcharge of chyle in-

to the vein, and prevent its admiffion in any other

marnner than by 4 flow and gradual ftillicidiom.

By this means, adequate provifion is made
againft the fimultancous entrance of too large a- (
quantity of recent chyle, into the mafs of blood. " |
Such an exceflive influx of this crude fluid would
neceffarily ftimulate the parictes of the heart {6 ex-
ertions too violent and laborious, and would be i
blended and aflimilated by the fame, with the ut- |
moft difficulty, and in an imperfe&t manner; that ‘
this would be the refult, we judge from the nature
of recent chyle, which is a compound of hetero-
geneous elements, derived not only from the prir-”
_ ma vie, by means of ‘the Jafteal, but alfo from
T all the other parts of the body, through the ave-
04 nues of the lymphatic veffels. | ii

§ 435 o |

It appears probable, that the principal deftina- |
tion of the valve, which is fixed, as has been al- | |
|
|
|

§ 436.
The lymphatic veins themfelves, which confti- 1]
tute a third part of the abforbent fyftem, and bear

a very
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1

a very clofe refemblance to the laéeals, both in
ftru&ure and in funion, are fo confiderable, in
point of extenfion, as to pervade, perhaps, every
part of the human body ; but originate, in parti-
cular, from the common external in’tegumems,
from the pleura, the peritoneum, and vifcera,
contained in the thorax and abdomen.

S 437
‘The manner in which they arife, is fimilar to
the origin of the la&eals from the inteftines, of
which we have already fpoken. Thus each radi-
cle of each lymphatic vefle], is deftined to abforb
from a neighbouring portion of cellular membrane,
(as from a territory of its own), the moifture it
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5 438,

Thele lymphatic veffels are furnithed in their
courfe, fometimes more frequently, fometimes
more rarely, with valves fitnated in bige or pairs.
By far the greater part of them enter conglobate
glands ; thofe in the vicinity of each other fre-
quently anaftomofe ; and fuch of them as over-
urface of certain vifcera, as that of the
iver, &c. form exquifitely elegant reti-

Y

§
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§ 439

To pafs filently over cerrain other aids, fuffici-
ently evident from former obfervations, the func-
tion of the lympharics is greatly promoted by their
remarkable contradtility, and the frength of their
delicate coats, which is fufficient, in procefles for
anatomical preparations, to refift the preflure from
a ponderous column of quick filver: this fun&ion
is alfo further aided, efpecially in the joints, by
mufcular motion, n confequence of which, the
lymphatics being comprefled and clofely embraced
on all fides, have their tone remarkably aug-
mented. }

> 440

With refpect to the terminations of the Iym.-
phatics, various controverfies have lately exifted
among phyfiological writers.  Thus, while fome
contend, that all thofe veflels unite in the thoracic
du&, (in like manner as the fanguiferous veins
unite 1n the vense cave), others, cn the contrary,
exempt from this general confluence, at leaft the ‘
lymphatics of the right arm, and right fide of the f
neck, whichthey allege are not inferted 1nto the |
fame dudt, but into the right fubclavian vein:
others again affert that in the conglobate glands,
the lymphatics communicate immediately with fan-
guiferous veins ; and laftly, others maintain (not
indeed without an appearance of probability) that

certain
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certain lymphatic veflels ¥, a&ually exift, which
form a direét and free communication between the
inteftinal tube and uropoietic organs.

§ 441.

Seeing therefore, the lymphatic veflels are
extended far and wide throughout almoft the
whole fyftem, and, efpecially, in as much as an
immenfe profufion of them originate on the cuta-
néous furface of the body, and may confequently
abforb fuch fluids as are applied from without, it
is fufficiently evident, that the lymph, when re-
cently abforbed, muft be, indeed, a liquid cempo-
fition extremely heterogeneous and diverfified as

* For a great number of truly important obfervations
and highly interefling {peculations on this fubject, the reader
is referred fo a fhort treatife, written by Charles Darwin,
“ On the retrograde motion of the lymphatics,” and pub-
lithed at Litchfield m the year 17806, a confiderable period
of time after the premature death of its ingenious author.
This young philofopher and phyfician appears to have been
peculiarly formed by nature, and happily finifhed by edu-
cation, to fhed unequivocal light on fubjecs of a dark and
difficult nature in the {cience of medicineé. He experimented
with accuracy and definitude, he obferved with the utmoft
attention, and he fpeculated with the highelt ingenuity and
force. Unhappily for the healing arty and (perhaps I may
add) for feience m all its. various branches, this amiable
young philofopher was haftily fummoned away, ere yet his
mind was perfedly expanded, or his plenitude of merit
announced to the world.
to
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to its nature and elementary parts : this diverfity
is fully afcertained and eftablithed, by a more
careful and accurate examination of dead fubjeds,
where, for inftance, the liquid contained in the
abforbents of the liver and {pleen, appears to be
evidently different from that difcovered in thofe
which run to the uterus.

§ 442
Of the conglobate glands, (which conflitute the

laft branch of the lymphatic fyftem), the prin-
cipal ufe and deftination appear to be, to aflimi-
late to the animal nature this fubtle and hetero-
geneous fluid, efpecially that portion of it which
is abforbed by the lymphatics of the fkin: this

aflimilation they accomplifh by retarding and “in
fome meafure obftru&ting the motion of the lymph,
and perhaps alfo by the addition of a new fluid,
derived from the minute arteries, with which they
very plentifully abound. Hence a wife and ade-
quate provifion is made, to prevent the humours,
while in too crude a ftate, from eflefting a prema-
ture mixture with the blood, and thus the heart
is guarded in perfe& fecurity from their noxions
impreflions.

§ 443
With refpeét to thofe other glands of the fame

nature, which are minutely difpread throughout
by
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78 OF SANGUIFICATION.

by far the greater part of the {yftem, and planted
here’' and there in colleéted clufters, as in the
groin, beneath the axilla, &c. they bear, in every
refpet, the moft perfe& refemblance to the me-
fenteric glands, of which we have already fpoken ;

like them they are compofed, in a great meafure,

of the mazy convolutions of abforbent veins; like
them they are furnithed with a vaft profufion of
minute blood veflels ; and finally, they are fubje&
to be readily invaded by the fame difeafes that
attack the glands of the mefentery.

SECT. XXXV,

OF SANGUIFICATION.

S 444

ET is fcarcely neceffary to obferve, that
by the term Jfanguification, we mean the aflimila-
tion of chyle to blood, and the conftant and uni-
form reftitution made by means of the former, for
the equally conftant and uniform lofs which is fufs
tained by the /atter.

Y 445-
For on this principle depends that divifion of ali
the humours of our body, into the three clafles
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OF SANGUIFICATION. 9

(§ 4. 5.) of crude, fanguineous, and fecreted ; viz.
that the middle clafs embrace the whole circula-
ting volume of blood, from which the different fe-
créted humours are derived in conftant ftreamlets,
and to which the countlefs channels of the abfor-
bent fyftem convey their chyle, and the infinitude
of lymphatic tubes return their abforbed fluids in
currents equally conftant and uniform.

§ 446.

Seeing the blood is an «nimal humour of fo very
fingular and exclufive a kind, as to be wholly dif-
fimilar to every other fluid yet difcovered in any
department of nature, itis a propofition fufficiently
'fclf-evidcnt, that there muft be a variety of affift-
ant powers which contribute, by their joint co-

operation, to incorporate and affimilize with the
blood, the heterogeneouns ‘and adventitious hu-
mours, which it is conftantly deriving from the
thoracic dudt.

§ 447
The procefs of fanguification we may confider,
then, as firft commgncing under the a&ion and
influence of thofe mazy circumvolutions {frequent-
ly {poken of already), which both the la&eal and
lymphatic veins exhibit occafionally in their courfes -
(more efpecially in the mefenteric and other con-

globate
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globate glands), and which are, at the fame time,
furnifhed with confiderable quantities of what may
be called animal and inquiline contagion.

S 448.

It is neceflary further to confider, that a great
part of the lymph, which enters the {fubclavian
vein (after having firlt efleGed a mixture with the
inteftinal chyle in the thoracic du&), is derived
from the interior recefles of the vifcera and other
{oft parts of the body, and was formerly fecreted
from the blood itfelf; from whence it neceflurily
follows, that fuch portion of the lymphatic fluid
muft doubtlefs poflefs, already, the animal nature
entire, and be very readily mifcible with the mafs
of blood to which it is returned.

§ 449

To thefe we may add another circamftance, of
which we fpoke on a former occafion, namely,
the flow and ftillicidious tranfition of the chyle into
its refervoir, the blood—that fluid not being ad-
mitted to pafs through the ultimate valve of the
thoracic dué into the fubclavian vein, in any
other manner than by drops, in order that thofe
minute portions may, by this means, be more inti-
mately mixed and incorporated with the circu-
lating blood.

(&

§ 450
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e 450 .
The internal ftruéture of the heart itfelf appears
alfo to contribute, not a little, towards the imi-
portant procefs of fanguification. Thus, by means
of thofe aftonithing mufcular papillee, with whicki
‘the ventricles of the heart are plentifully fur.
“nifhed, the blood and chyle (having recently met
“together), are thoroughly agitated, and brought
into a {tate of more intimate combination.

§ 451

That the /ungs, receiving the blood, recently
impregnated with chyle, perform, by the funéion
-of refpiration, an important part in the further
-aflimilation of this crude fluid, will appear fuffici-

ently evident to any one who coufiders the afto-
nifhing vafcular ftru&ure of thefe vifcera (§ 126.)
in conjun&ion with the equable alternate motion
‘to which' they are perpetually {ubjeted, durmg
the continuance of human life.

§ 452.
The remaining part of the procefs of fanguifica-
‘tion is finally completed by the more extenfive
circuitous journey of the blood throughout the
whole body, and by thofe powers which con-
tribute towards the continuance of the fame,
more efpecially mufcular motion, &c.

VOL. 1L F § 453




OF SANGUIFICATION.
§ 453

But although potent provifion be made, by
fuch powerful and diverfified apparatus, for blend-
ing and intimately incorporating the chyle with
the blood, it appears, notwithftanding, that there
exifts a certain Timilarity between the conftituent
parts of thofe two fluids. It is very commonly
afferted, that a great many hours muft elapfe be-
fore the chyle can be completely divefted of its
own milky colour, and perfedtly aflimilated to #hat
of the crimfon fluid into which it is deftined to be
converted : in teftimony of the truth of this affer-
tion, medical philofophers ufually adduce (befides
other arguments) the following fingular patholo-
oical phenomenon, namely, that feveral hours after
the clofe of digeftion, genuine chyle has been fre-
quently obferved to flow from an orifice made in
a vein of the human body: this phenomenon I
have indeed had an opportunity of obferving my-
felf ; but it was at the fame time extremely evi-
dent, that the blood was then highly charged with
phlogifton (a condition of this fluid very un-

(>
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friendly to the regular affimilation of chyle), fo
that from hence fcarcely any inference can be
drawn relative to the healthy fiate of the fyftem,
which is alone the exclufive fubje@ of the fcience
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OF NUTRITION.

SECT. XXXVI

OF NUTRITION.

S 454

BESIDES that function (which we at-
tributed to the blood in a former fection) of dif-

m : tributing the element of fire throughout the whole
W body, and in its place wafting that of phlogifton
m {’ back to the lungs, two of its primary and leading
% ‘ offices appear to be, to convey to the body nou-
% | rithment, and to the fecretory organs the matter
il i of thofe peculiar fluids which they are feverally
milr deftined to extra&. Of this twofold fun&ion we
aft. will next treat; and fir/2 of the funéion of nu-
en trition.
|
1 5455
e Nutrition is the fupreme privilece of nature.
Q’M’ It is. a common and leading prerogative of all or-
v gan.lzcd bodies, .Whether sfnimal or vegetable, by
Y which they are inftantly difcovered, on firft view,
o to furpafs, in an immeafureable degree, all ma-
w chines and automatons conftruéted by human ar-
W tifice : becaufe on none of thefe latter has any

artift ever been able to confer a power (I will not
fay of attual growth, of progrefling toward matu-
rity, and of acquiring gradually higher and higher

I kR
3 | degrees
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degrees of perfection ), but not even of preferving
themfelves in a ftate of Sationary exiftence by their
own inherent powers, nor of repairing the gradual
lofles to which they are fubjected by attrition, by
incidental cafualties, &c.

«

§ 450.

Nutrition 1s that faculty of our bodies, on which
all the fublime and aftonithing funéions of our na-
ture depend. By means of this faculty we increafe
in magnitude from the earlieft dawnings of our
exiltence, we advance through the expanding
period of youth, and finally arrive at our acme,
or point of complete maturity. It is alfo through
the inftrumentality of this fame faculty that a com-
petent remedy is applied, and fufficient reftitution
made, for that uniform wafte and lofs of the bedy,
by which (while in a living ftate) it deftroys and
in fome meafure confumes itfelf, by its own necef-
fary aétion.

S 457-

With refpeét to the nature and mode of this
wafting or lofs, various controverfies have exifted
among phyfiologifts. The more immediate point
of difputation has been, whether fuch wafte occurs
in the folid parts of our bodies, or whether it be
not more probable, that thofe parts, when once
formed and completed, remain ftationary, without
being

5
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being fubje either to vitiation or change ? which
latter is indeed an opinion embraced and taught
by feveral characters of the utmoft acumen and
ingenuity.

§ 458.
m With refpe& to fome particular folid parts of
e the body, fuch, for example, as the epidermis,
We | the nails, &c. there exifts indeed not a fhadow of
L doubt, but that they are gradually deftroyed and
uly again repaired ; and with regard to the deftru&ion
rar, or wafte and fubfequent reparation of the bones
ot 1 themfelves, the teftimony will appear equally plain
a0on- and conclufive, to any one who may confider with

mion | attention the refult of the well known experiments
oy, made by feeding warm-blooded animals, ‘for fome
pad time, on the root of the rubia tinftorum, or who
etk may take the further trouble of contemplaticg

§ attentively the phenomena exhibited by cerrain

large plain bones, efpecially thofe of the cranium,
which in extreme old age become remarkably

M&y attenuated, cr diminithed in thicknefs, in confe-
ok quence of the fcanty nourifhment with which they
;#“ , are fupplied at that period of life,

o !

mw , S 450

Upon the whole, if I be capable of judging
rightly, thofe folid parts appear to be not only
gradually confumed, and again repaired, by the

¥ 1 faculty
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86 OF NUTRITION.

faculty of nutrition, but poflefs alfo a wis repro-
ductiva, or power of re-production.  This latter
is indeed a furprifing faculty, deftined’ not only
to make reftitution for the uniform removal of
minute atoms by the neceflary a&ion of the animal
eccnomy, -but alfo to repair the incidental lofs of
larger parts (fuffered in confequence of external
injuries, wounds, &c.), by a perfeét reftoration of
the fubftance of which the body has been thus
forcibly deprived.  That fuch a power does un-
equivocaliy refide in the bones, and a few other
parts, of which we have juft fpoken, is with me
too well afcertained and fubftantiated to admit of
a doubt,

S 460.

But on the other hand, from a variety of obfer-
vations and experiments which I have made both
on man and othér warm-blooded animals, this
power of reproduction appears to refide in {carcely
any other folid parts of the body than fuch as are
endowed with contraclility alone, without poffe/fing
at the fame time any of the other wital energies,

fuch as irritability, [enfibility, or finally, [pecific life,
J ) Je I, Ys JP

§ 461.

Of thofe parts of the f{yftem therefore {which
pofiefs the more exalted kinds of vital energy),
she ftaminal bafis appears to me to confift of a pe-

rennial

l‘(«-&
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rennial parenchyma, which is fubject neither to
genuine mutation nor decay, but only liable to
certain wviciffitudes in point of bulk, that are pro-
dnced in the following manner, namely, when
the procefs of nutrition is condudted with fuffi-
cient a&ivity and vigour, the cellular interflices of
the parenchyma, being uniformly filled with the rich
and plaftic lymph ef the blood, are, of courfe, dif-
tended, and the parenchyma neceflarily enlarged ;
but when, on the other hand, nutrition goes on
lefs favourably, thefe fame interftices, being in a
great meafure deprived of this nutritious lymph,
fall into a ftate of collapfe, and the parts become
confequently diminifhed in fize.

§ 462.
With refpe& to this plaftic lymph (of the dig-

mity and importance of which we have {poken

fully on a former occafion), as it aflumes with

great facility the appearance and nature of genuine

cellular membrane, fo it appears to cenflitute ge-
nerally the principal nutritious matter of the
whole fyftem, and is conveyed to every part of the
body by means of that inficitude of minute blood-
veflcls, to which we have fo often called the
reader’s attention.

I' 4 § 463
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§ 463

During the time of the body’s advancement in
growth, it appears to poflefs certain peculiar or
fpecific powers, by the aid of which the lymph,
being depofited from the evanefcent extremities
of the fanguiferous veflels, into the furrounding
cellular membrane, is duly arranged, and com-
pletely aflimilated to each particular portion; and
kind of parenchyma. To the head of thefe fpecific L
powers, muft we in part refer that particular law
of affinity, by means of which the partes fimilares
of the {yftem attra& and appropriate to themfelves,
the homogeneous e/ements of the nutritious lymph, 1
more efpecially fuch of them, as poflefs reciprocal - i
and kindred propenfities; and to the fame head
may we alfo in part refer that nifus formativus, of
which we will have occafion to fpeak more fully |
hereafter, and to which muft be arttributed, the
jult and fpecific application of the rude, and hi-
therto formlefs, elementary matter, and its fubfe-
fquent organifation and arraagement into the form
and figure of its peculiar deftination.

§ 464. g

Itis, I prefume, from the joint co-operation of
both the preceding powers, that we muft princi- B
| pally derive the nutrition of thofe parts of the | !
li body, which are not proximately fupplied with any e
i blood |
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OF NUTRITION. 89

blood veflels at all ; fuch as the nails, hairs, &c.
and which are, notwithftanding, generated at firft,
by a very powerful and truly infallible zifus or ex-
ertion, are afterwards advanced in magnitude, and
regularly fupported by nutriment throughout the
whole of life, and, finally, if by accident removed,
are again readily reftored by the aftonifhing
cfforts of the wvis reprodultiva.

§ 465.

Although the preceding appears to be a general
breviate account of the procefs of nutrition, yet,
on the other hand, it is evident that there exifts,
in different individuals, a great many varieties,
with regard to the degrees and modes in which
this fun&ion is difcharged. Thus, for example,
in proportion as a more lax or more clofe appo/ition
and union of the nutritious matter are effected, the
texture of the parts themfelves is rendered more
denfe or delicate, and hence alfo feems to origi-
nate the difference between the fpecific weight of
human bodies ; in which refpeét it is well known,
not only that man differs from man, but even
nation from nation : in teftimony of this truth it
may be fufficient to adduce even a folitary example
from among certain northern tribes, namely, the
Jukutee, the Buratae, &c. people highly confpi-
cuous on account of the remarkable and truly fins

gular levity of their bodies.

SELT:
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SECT. XXXVIIL

OF SECRETION.

§ 406.

BESIDES thofe juices deftined for
the important procefs of nutrition, there are alfo
in the animal {yftem other humours, of a very
different order and chara&ter, which are extraéted
for various purpofes from the exuberant fountain
of the blood, Thefe humours owe their exif-
tence to the procefs of fecretion, than which no
funétion is lefs underftood by phyfiologifts; a
truth mentioned as a fubje& of juft regret, both
by the immortal Haller and other preceding
WIItErs.

§ 467

The fecreted humours, appear, in one point of
view, to be fo extremely diverfified in their na-
tures, and, in another, to bear {o firiking an affi.
nity to each cother, that it is not poffible to reduce
them to any, fave highly arbitrary, claffes.« If,
however, in treating of thefe humours, we found
our divifions of them on the lefs and greater
changes ta which their clementary parts, (con-

tained

*
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OF SECRETION. 91

tained in the mafs of blood), are fubjefted in the

fecretory organs, they may be aptly enough enu-
merated in the following order.

Firt, the milk, a fluid which we think proper
to place at the head of our cenfus or enumeration,
becaufe it may be confidered, in fome meafure, as
renovated chyle, and appears to be fecreted, by
the moft fimple procefs, from the blood, to which
the chyle had been recently united.

Secondly, the agueous fluids ; fuch, for exam-
ple, as the humours of the eye, and the tears :
to the fame head muft we refer in like manner,
the {weat; and alfo, (if our opinion be not un-

'founded), that halitus which is contained gene-

rally in the interfltices of the cellular membrane,
as well as in the cavities of the thorax and abdo-
men : this vapour appears to differ but very little
either from the liquor of the pericardium, or from
that fubtle halitus by which the ventricles of the
brain, and the pituitary finufes of the cranium are
preferved in a ftate of perpetual humidity.

Under the fame head of aqueous fluids, it is
likewife common to arrange the wrine, although
this is doubtlefs a liquid pofiefled of fome fingu-
larly {triking and peculiar properties,
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Of a lefs compound nature are_the Jalivary
humours, which, in office, are fubfervient to maf.
tication, to digeftion, and to chylification,

Thirdly, the mucagenous fluids, which inveft
and lubricate the cavities of moft of the vifcera,
that are deftined to the performance of the natural
and genital fun&ions, and alfo the internal furfaces
of all the aerial avenues belonging to ths fyftem,
fuch as the nares, the larynx, and the afpera
arteria.

Of a nature not widely different from the fore-
going, is that portion of mucus which covers the
internal fegment of the eyeball; as well as that
which is fpread immediately beneath the epi-
dermis.

Fourthly, the adipofe humours are, in particular,
(befides the common fat itfelf), the medulla of
the bones, and the {megma or oily covering of the
fkin, to which may be added the ¢erumen aurium,
or waxlike fubftance invefting the external ave.
aunes of the ears.

Of a nature nearly related to the foregoing, is
that unétuous fecretion, fo evident on the glans
penis of the male, and about the rima or os exter-

zunty in the genital organs of the female.
Under

2
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Under the fame clafs may we alfo arrange that
oily fubftance, with which the glands of Meibo-
mius furnifth and anoint the eyelids.

Fifthly, what are commonly denominated by
phyfiologifts gelatinous fluids, examples of which
we have in the liguor amnii, and unguen of the
jointss  Refpe&ting the nature of thefe fluids,
however, we are not yet poflefled of a fufficient

- number of well authenticated falts to give birth

to unequivocal and fatisfatory conclufions: a
fimilar obfervation may alfo be made, refpeéting
that uninveftigated and anonymous humour, which
the female uterus difcharges during the ardent
glow of the venereal orgafm.

We remain alfo as yet, in a ftate of equal un-
certainty refpeting the nature of that fluid, which
1s lodged, during the firft months after conception,
between the chorion and amnios; of that which
is contained in the umbilical wveficula or peuch of
the embryo in its tendereft ftate; and alfo of that
which is interpofed between the three veffels that
conftitute the umbilical cord.

The liquid enclofed in the veficule graffiane of
the female ovary, and alfo the liquor of the prof-
tate gland, appear to be of a truly ferows or albu-
minous nature.
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Sixthlly, the male femen appears to be 2 hunour
fo remarkably fingular in its nature, as not to
admit of claffification, nor even of comparifcn,
with any other.

And laftly, with regard to the bile, there is
equal room for the admiflion of a fimilar obfer-
vation.

§ 468.

That the foregoing fecreted humours, fo ex-
tremely diverfified in their natures and habits, can
neither be derived from the mafs of blood by the
fame individual procefs, nor by organs of the fame
kind, is a propofition too felf-evident to: ftand in
need of, or indeed leave room for, any farther
confirmation. Among thefe humours, there ob-
vioufly exifts this memorable variety, namely, that
while fome of them are fecreted and conveyed
from the blood through a /fhorter route, others
again, are more elaborately prepared, by being
carried onward through ..L.bC“ of greater longitu-
dinal extenfion,

§ 469.

Of all the modes of fecretion, #haf muft doubt-
lefs be confidered as the moft fimple; in which the
fecreted humour anpr*urs to' tranfude immediately
through the coats of the arteries, by what phyfi-
ologifts
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ologifts call diapedefis. Tnftances of this mode we
have in the fecretion of the fat, and of the medulla
refiding in the bones, &c. ; and, finally, it appears
to be by a modification of the fecretory procefs, |
not greatly diffimilar to the foregoing, that the

gaftric liquor, the inteftinal liquor, &c. are pre-

pared and difcharged into. the cavities of their |
refpe&ive vifcera. '

S 470 |
The mechanifm of fecretion appears to be more
: i

compound, where that procefs is performed by
means of glands, under which denomination we 153
generally include even follicles and crypte them- -
felves ; fuch, for example, as are eafily difcover- }

3

able in the fauces; and which phyfiologifts gene-
rally defignate by the name of glandule fim-

pliffime. |

'We beftow, with propriety, the denomination
of fecreting glands, on thofe bodies which, (to
diftinguifh them from thie conglodate, belonging to |
the lymphatic fyltem), are called ¢ |
amples of which we have in the fa

ol

conglomerate; €x- l‘
1 iry glands, in
the pancreas, in the lachrymal g a_lds, and in the
mamme, or- breafts;of females.. The foreooiny
glandular, bodies  are : furnithed twith excretory

| dulls,  which are; compofed of tubes or canals

| running immediately from their larger lobes : thefe
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lobes, on beirtg fubmitted to farther examination,
are found to be made up of fmaller lobules, re-
fpecting the internal ftruéure of which, there for-
merly exifted very warm controverfies in fome of
the mott celebrated fchools of medicine.  Malpighi
confidered the {mall- miliary globules, which may
be readily demonftrated in the greater part. of
them, to be nothing elfe than genuine acini or
kernels, containing, each omne, a minute cavity in
ns centre. While Ruyfch contended, om the
other hand, that thofe hypothetical excavated
kernels were nothing more than globular conve-
lutions of extremely fine blood veflels ; which lat-
ter opinion, is doubtlefs founded on by far the
moft unequivocal and fubftantial teftimony, as
we readily learn from well conduéted anatomical
inveftigations, more efpecially from fuccefsful
inje&ions, and the afhiftance of glaffes.

§ 471

Nor does this ftruéture (if indeed we keep out
of view the peculiar parenchyma of each parti-
eular vifcus), differ much from, but appears rather
to fhed a confiderable gleam of light on, the ftruc-
ture of certain other fecreting vifeera, particularly
on that of the liver and kidneys, in which late ex-
perimenters hiave been able to demonftrate, with
the utmoft perfpicuity, certain fpherical bodies
entirely fimilar to the globular convelutions of

y BEls: | Ruyfch,




OF SECRETION. 97

Ruyfch, or the kernel-like {fubftances of the cele-
brated Malpighi. For, in what is called the cortical
portion of thofe vifcera, minute ramifications emerg-
ing from the fides of the fmall capillary arteries, be-
come prefently convoluted, in fuch a manner, as to
form little vafcular balls, which thus appear to hang
by thofe ramifications of which they are compofed,
like {fo many {mall berrigs or grapes fupported by
their footftalks. From thefe minute vafcular balls
originate fir/2, that very fubtle and colourlefs
order of veflels immediately deftined for the bufi-
ncfs of fecretion. (refpeding the origin of which,
from the evanefcent terminations of arteries, we
tranfiently fpoke on a former occafion, (§ 79.
81.); and fecondly, the incipient radicles of veins,
into which the minute arteries are themfelves
continuoufly refleed, and which condud back
to the venous trunks, the refidue of the blood
now deprived of thoefe elementary particles necef-
fary to conftitute she fluid recently fecreted.

5 472

Finally, certain other parts of the body, appro-
priated entirely to the bufinefs of fecretion, are
diftinguifhed again by different and remarkably
peculiar, fpecies of organization; thus the male
teftes, for example, are wholly compofed of no-
thing elfe than clofe and mazy convolutions of
very lengthy and numerous blood veflels, &c.

VOL. 1 G § 473.
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S 473
We come now to the confideration of the pe-
culiar caufes, by the operation and efficacv of
which thofe determinate and fpecific humours are,
fecreted in thefe correfponding determinate and
{pecific organs : this is indeed the Gordian knot—
this is by far the moft difficult point of difquifition

in the whole do&rine of {ecretion—that point.

which numerous doubts and difficulties yet inveft.

§ 474

Tt appears indeed to be a truth afcertained and

¢ftablithed beyond the fainteft fhadow of a doubt,

that the leading, and what ‘may be called the

proximate caufe of moft of the fecretions, muft
be fought for in the internal firuture of the fe-
treting organs themfrlves: under this head we
muft particu'arly confider, in the conglomerate

glands and other fecreting vifcera, not only the

peculiar diftribution and direclion of the exrreme
blood-veflels, from which the humours are fe-

creted, but alfo the parenchyma, {o uniformly

proper to each fecreting vifcus, that in many of
them it can be inftantly known and diftinguithed
at firlt fight from all other kinds or fpecies of

ﬁLﬂl (§ 27)
§ 475

It is alfo an opinion extremely probable (in

fuppom of which we have advanced, on former

occafions,




occafions, feveral arguments not eafily refuted);
that the fecreting vifcera, befides their peculiar
parenchyma, poflefs alfo what we have taken the
liberty'to call a wita propria, i.e. a fpecific or
exclufive kind of vital energy, eflentially different
from what we denominated the three common
encrgies, namely, contraétility, irritability, and fen<

fibility.

§ 476.
. But further, if my views of the fubje be in
any meafure juft, the abforbent fyftem appears to

contribute alfo a very important part towards the

promotion of the feveral fecretions: thus, from
cach of the fecreting vifcera certain appropriate.
branches of this fyftem abforh and re-convey to
the blood-veflels larger or fmaller portions of each
of the feveral humours to which thefe vifcera give
origin ; the uniform confequence of which is,
that the blood becomes literally impregnated with
the contagion of every humour fecreted in the
diffcrent parts of the body, e. g. with bile from
the liver, with /emen from the teftes, &e.

Thus there appears to exift, in the fyftem de-
ftined for the bufinefs of fecretion, a perpetual
routine or circulation, fo that the elementary
parts of the humours already. fecreted being in~
ceflantly conveyed from the fecreting organs.

G 2 thema-

v

OF SECRETION. 9




100 OF SECRETION.

themfelves, are united afrefh to the mafs of blood,

and on their fubfequent return to their parent
drgans, in conjun&ion with the fanguincous curs
rent, are again more eafily attra&ted by the fe:
creting veflels, in confequence of a peculiar law
of affinity, and have alfo a power of drawing
along with them thofe parts of the blood that
are moft homogeneous in their nature, and for
which they confequently poflefs the higheft de-
gree of attraction.

§ 477 3,
To facilitate the fecretion of certain humouts
of the body, adequate provifion is made by the
produdion of fpecific qualities, in rthofe particular
portions of the blood from which they are 1o be
proximately derived : thus the bile s {ecreted
from the blood of the wena pertarum, a portion
of fluid highly impregnated with phlogifton, fur-
pifhed in profufion by the abdominal fources, from
which this blood immediately originates.

§ 478
I pafs in filence over certain other co-operating
aids, which a& in fabfervience to particular fecre-
tions, as congeftion and derfuation, fo evidently
efficacious in the fecretion of milk, with other in-
ftances of a fimilar nature.

§ 479
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§ 479 v
i) Among the humours thus fecreted by the or-
} l gans which we have juft defcribed, and by the

powers or caufes jult enumerated, it may be ob-
ferved that the following difference afterwards
exifts, namely, while fome.of them drop imme-
diately from their fecreting organs into the places
of their nltimate deftination, in which they are to
perform their fpecific funétions, others again are
conveyed to appropriated receptacles, in which
, they are retained for {ome time, and thus farther
T matured previoudly to their final elimination from

E;z
it
o
m{m | the fyftem : of this laft defcription is the milk
iy
i
tiokes
tule
ereed

which ftagnates in the la&iferous dués, the urine,
.' the bile, and the femen mafculinum, which are
fubjeed to retention in their veficular receptacles,
and finally, the ferum contained in thofe veficles
which were firft difcovered by de Graaff in the
evaria of the female.
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SECT. XXXVIIL

OF THE URINE,

§ 480,

BrsipES the nutritious juices and the
fecreted humours deftined for further fervices in
the animal economy (§ 4.), the blood furnithes
alfo materials for the formation of certain ufelefs
and fuperfluous liquids, thar are intended to be
entirely climinated from the fyftem, and are from
thence vulgarly called excrements of the fecond di-
geftion.  Thele excrementitious liquids are of two
kinds, one of which is exhaled by the procefs of
peripiration, and has already engaged our parti-
cular attention ; the other is the wrine, a liquid
fecreted in thofe glands denominated kidneys.

§ 481.

The kidneys are two vifcera fituated behind the
peritoneum, on each fide of the fpine, and in the
upper part of the lumbar region : Although their
figure is generally fomewhar flatted, yet it is pro-
per to obferve, that both in this refpe&, and alfo
in point of number, they are fubje& to more va-
rieties than any other vifcus belonging to the hu-
gan body : they hang by veflels commonly called
B emulgents
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emulgents (remarkably large in proportion to the
magnitude of the parts on which they are diftri-
buted), and are cufhioned round by fat of a {eba-
ceous confiftence (§ 38). |

§ 482.

They are invefted by a proper membrane, of
an elegant vafcular {tru&ture : each one of them,
efpecially during the period of infancy, appears to
be compofed of about eight, or fomewhat more,
kidney-form lobes or fubdivifions ; each of which
confifts again (according to an opinion formerly en-
tertained and taught by Ferrein), of about feventy
or eighty flelhy radii, which that phyfiologift
called white pyramids.

§ 483.

If the kidney be diffc@ed or divided from its
convex dorjum towards its concave pelvis, it ex-
hibits in its compofition two kinds of fubftance;
one forming its circumference, and therefore de-
nominated its cortical, the other conftituting its
centre, and hence called its medullary, portion.

Each portion abounds with fanguiferous arte-
ries and veins ; befides which, the external cortex
is alfo furnifhed with an additional order of very
minute colourlefs veflels, deftined .to fecrete the
urine : while the medulla contains alfo veflels of
' ok G 4 a fimilar
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a fimilay defeription, intended to carry it onward

when fecreted.

Thofe fecretory dults otiginate, in the manner
already defcribed (§ 471.), from the fmall glo-
bular -convolutions of capillary arteries that are
every ‘where interfperfed throughout the cortex

of the kidney: thofe dus conftitute indeed by’

far the greater portion of the cortical fubftance:
of the kidney, and may be very eafily diftinguifhed

by their fingular meanderings and intricate mazes,

from the {mall conduéting tubes of Bellini, in which

they finally terminate;  Thefe tubuli ' Belliniani

(ds they are frequently termed) pafs 'by a 'dire&

route from the cortical, and enter the medullary’
fubftance, of which they conftitute by far the

greater part ; and uniting afterwards by reiterated

coalitions into a fmdll tumber of narrow trunks,

fitrally perforate, by their extreme orifices, in'a

fieve-like manner ,the {everal papille cotitained ify
the renal pelvis.

§ 484

The papillz correfpond for the moft part to the
number of lobes, of which we already faid each
kidney is compofed. © The urine that is fecreted
in the colourlefs veflels of the cortex, and after-
wards condufted through the tubuli Belliniani of
the medulla, thefe papille difcharge into their
correfponding

*
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correfponding - infundibula, which form: by their
fubfequent confluence the common pelwis.

§ 485.

The pelvis is continued into the ureters, which.
ar¢ membranous canals, exquifitely fenfible, and
defended internally by a complete inveftiture or
Iing of mucus ; they are capable of extreme di-
latation ; in man they are here and there uneven
in the width of their cavities, and are at length
inferted into the pofterior {urface, not far from
the neck of the urinary bladder. This infertion
is effe@ted in fuch a manner, that the ureters do
not immediately perforate the parietes of the uri-
nary cyft, but defcend a fhort diftance between
its. mufcular and nervous coats (which are here
poflefled of more than ordinary thicknefs)s. and
open finally into the cavity of this organ by ob-
lique orifices. By means of this {tructure, ade~
quate provifion is made to prevent the urine, that
has once entered the cavity of the bladder, from
being forced to return again into the ureters by
an inverted or retrograde motion.

§ 486,

In an adult fubje@, the urinary bladder is in
general fufficiently capacious to contain about two
pounds of urine ; its fundus or bottom, which in
#he fretal ftate terminates in the wrachus, and alfo

its
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its pofterior fide, are invefted by the peritoncum ;
as to its remaining membranes or coats, they bear

a general refemblance to thofe of the ftomach, of ‘

which we have already fpoken.

The mufcular coat confifts indeed of interrupted
bands of flefhy fibres, that furround the cyft,
forming at the fame time various irregular decuf-
fations or interfeéions, which are different in dif-
ferent fubjeds : this mufcular coat phyficlogifts
denominated defrufor urine, while they defignate
by the name of /phinéler wvefice, thofe orbicular
fibres thar pariially furround the neck of the blad-
der, though they are very inconftant and irregu-
far, both with refpeé to their figure and origin.

The nervous coat beftows on this membranous
vifcus alfo the principal part of its ftrength and
firmnefs.

Finally, the internal coat, which is confidered
by phyfiologifts as a procefs or continuatien of the
epidermis, is defended by a complete covering of
mucus, efpecially round the neck of the bladder.

§ 487.

Befides thofe public and well known routes of
the urine, of which we have already fpoken, it
appears probable from feveral phenomena, that

there
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shere exift alfo certain fecret avenues, which lead
immediately from the inteftines to the uropoietic
organs.  For the fpeedy difcharge of certain
drinks from the urinary emunéory, fo frequently
mbued with the odour, tinGured with the colour,
and characerized by other fpecific qualities of the
aliments recently taken in, will fcarcely admit the
belief, that thefe liquids had performed, in fo fhort
a time, the cuftomary long and circuitous route
through the thoracic du& and fanguiferous {yf-
tem : to the foregoing. circumftance we may add
an account we have read, of the urine having
been found covered with 0i/, that entered into the
compofition of an enema, which had been previ-
ouily and recently thrown into the inteftinum rec-
tum. It is, on the other hand, a circumftance
well known to phyfiologifts of the prefent day,
that very ftriking and numerous anaftomofes oc-
cur between the lymphatic veflels of the intefs
tines, and thofe of the kidneys. Laftly, it is now
unequivocally afcertained and confirmed by live
diflvétions, that if both ureters of a dog be tightly
enclofed in ligatures, and" his bladder perfedtly
evacuated. of its contents, this latter organ will,
notwithftanding, in the term of three hours afrer-
wards, contain a certain quantity of urine ; while
at the fame tinie the ufual avenues of this fluid,
namely, the ureters, are completely obftruéted, as
js evident from this circumftance, that above the

ligatures
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ligatures thefe tubes fuffer valt diftention from the
accumulated urine,

§ 488.

But through whatever -avenues the urine has B
been conveyed to the bladder, its'gradual accu- L
mulation in that organ excites an uneafy fenfationy a
which becoming urgent and troublefome (§ 331.) g
potently folicits its final elimination, through-an ‘
emiflary or fewer deftined for that particular pur- d
pofe, namely, the wrethra. This excretory canal u
is fubje&ed to a variety in its conformation, found- !
ed on the diverfity of the fexes, of which we will 1
fpeak more amply when treating profefledly of |
the fexual funétions.

|

L “
L § 489o T
In order to evacuate the bladder, it is neceflary «

~ to overcome the contraétion of its fphin&er, by g
4 the exertion of its own detrufor (of which we fota 4
| merly fpoke) (§ 486.), aided by the co-operation |
of the abdominal mufcles, and thofe fubfervient ”

to the procefs of refpiration 3 to which; in males - i

of the human fpecies, we may add, laftly, the i

adtion of the mufeuli acceleratores, which forcibly B

cjaculate, per faltum, as it were, even the refiduary e
drops of urine that may be ecmﬁonally lodged in 3
the bulb of the urethra. |

§ 490
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§ 490.

As to the nature of the urine itlelf, it is {ubjed
indeed, to an infinitude of varieties generated by
the circumftances of age, and feafon, but, above
all, by.the longer or fhorter term of time, fubfe-
quent to the previous ufe of food and drink, the
difcharge of this fluid occurs; to which may be
alfo added, the quality of the aliment previoufly
ufed, &c. In general, however, when we exa-
mine the urine which is difcharged by a healthy
human adult, immediately after found and tran-
quil fleep; we difcover it tc be a watery liquid, of
a nidorous fmell, and citron colour, containing in
its aqueous medium, (as in a common vehicle
various elementary fubltances, efpecially ¢arthy
and /aline, which bear different proportions to
each other in different individuals, and even in
the fame individual at. different times and under
the influence of different circumftances. Of the
terrene-clements the moft abundant is, in general,
ealcareous earth, which is net unfrequently found
in the urinary. paflages under the form of calculi,
but which is,  notwith{tanding, extremely variable
and inconflant in:its - quantity.. Of all the faline
matters; that moft worthy of being mentioned, is
the effential and native falt of urine—called alfo,
microcofmic falt, fufible falt, &c. This faline {ub-
ftance'contuins, in a greater propertion than any

other
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other part of the human body, the celebrated

phofphoric acid chemically efpoufed to the volatile
alkali.

SECT. XXXIX:

~ OF THE DISCRIMINATION OF. THE SEXES IN
GENERAL.

§ 491

'11HOSE fun&ions of the human body,
in the confideration of which we have been hi-
therto engaged, arc indeed poflefled, and exercifed
in common, by the individuals of each fex : with
refpet to the mode, however, in which fome of
them are performed, there occur between the
two fexes no inconfiderable degrees of difference,
Of this difference, it may be proper briefly to

nated the fexual funciions.

§ 492-

To fpeak, then, in general terms, each fex

the

enumerate the leading points, previoufly to our
entrance on the confideration of what are denomi-

poflefles and exhibits its own peculiar habif, which -
differs confiderably from #4at of the other. In
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the buwan {ibje& after birth, this difference of
habir is diftin@tly obfervable ; but during the ten--
der feetal ftate, is fearcely to be diftinguifhed,
unle’s by more clofe and pointed attention ;
neither indeed, in this ftate, can the external
organs of generation themfelves be difcriminated,

on a tranfient and fupcrficial view, owing to the
extraordinary magnitude and prominency of the
female clitoris, and the very diminutive fize of the
male {crotum.

S 493

During the period of infancy this difference of
the general habit, depending on the diverfity of
fex, makes only a flight impreflion on the ob-
ferver ; but becomes graduvally more and more
obvious and ftriking til! the full completion of the. -
years of puberty, at which period, the general
conformation of the female body, its tendernefs,
its foftnefs, and the ufual inferiority of its ftarure,
contrafted with the athletic and robuft body of
the male, exhibit this general Aabitual difference
in the moft ftriking point of view.

S 494

Similar to the difference that occurs between
the external habits of body, that chara&erile the
two fexes, is that which is obfervable in the bones

them- ,




112 OF SEXUAL DISCRIMINATION.

-
b

2 B poibocesBrdRabes 2 2o

themfelves. Thefe folid portions (all other cif-
cumftances being alike) are evidently much more \
fmooth and round in females than in males ; the
cylindrical bones, in particular, are more flender

and delicate, and the plane ones more attenuated

or thin, in the former, than in the latter fex; not

to mention the peculiar diverfities of certain re-

markable bones, particularly thofe of the thorax

and pelvis, with the clavicles, the femora, &ec.

S 495
With refpe& to the foft parts of the body, we

may obferve in general, that in females, the cel-
lular membrane is more lax, more pliable, and
confequently more readily dilatable in the ftate of
pregnancy : while the fkin is more tender, fair
and beautiful, in confequence of the immediate
fubftratum of fat.

The hair of the head is generally of a greater
length in females than in males, while at the fame
time, cerrain other parts of the body which in the
latter are rough and hairy, are in the former
cither perfeétly fmooth, as the chin and breaft ; |
lefs hairy, as the perincum ; or planted with ouly |
a very tender and foft down, as the arms andy B
legs. .

e B B B S e e . S

§ 496
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§ 490.

When fpeaking of the diverfities of particular
fun&ions, we muft not filently pretermit the pulfe,
which (other circumftances being alike) is more
frequent in females than in males, (§ 10g). In
the former, the thorax is fubjelted to a greater
degree of motion, (efpecially at its fuperior part,)
than in the latter ; the os hyoides is much fmaller,
the larynx is lefs capacious, and hence the voice
more fhrill.

§ 497
With regard to the animal funions, it is ne-
ceflary to obferve in general, that in females the
mobility of the nervous fyftem is much greater
than in males, the irritability is more exquifite;
and the propenfity to commotions of the mind,
more prompt and {pontaneous.

§ 498.

As to the natural funétions, the appetite for
food is weaker in the female, than in the male
{ex ; while, on the other hand, the increafe of the
body is more rapid in the former, and the ftate of

puberty and mature growth attained at an earlier

?pcriod.
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' S 499

But by far the greateft and moft important
filtinétion of the fexes is derived from the genital
funflions themfelves, the male being furnithed
with a power of fecundation, and the female with
that of conception. A farther inveftigation of thefe
powers fhall engage the greater part of our atten-
tion, throughout the remaiming pages of this
work.

SECT. Xi.

OF THE GENITAL FUNCTION OF THE MALE SEX

§ so0.
THE genital liquor of the male is

prepared by the feffes, two bodies fufpended in
the fcrotum by their Jpermatic cords, and (befides
the lymphatic veins with which they abound in
profufion), compofed chicfly of zhree kinds of
veilels.

Thefe are #r/2, the [permatic artery, which in
JiT JE >

b )

proportion to its flender diameter is faid to'be the
longeft of all the arteries belonging to the human
' body :

P S




OF THE MALE SEX. 13

body: it in general conveys the blood immedi-
ately from the abdominal portion of the aorta
itfelf, to the body of the teftis.

Secondly, the dutus deferens, which carries to
the wificule feminales, the femen when once {e-
creted from the arterial blood.

And, laftly, whatis commonly denominated the
pampiniform plexus of veins, the fun&ion of which
is to receive and convey to the cava or emulgent
vein, the blood that remains after the procefs of
fecretion is accomplithed.

. § sor.

The teftes are not, from the time of their
earlielt formation, fufpended in the fcrotum, as
reprefented in the above defcription : thus in the
male feetus, while yet in a very tender and imma-
ture ftate, thofe glandular bodies occupy indeed
a very different fituation, the reafon and fucceflive
changes of which were firlt accurately inveftigated
and detailed by Haller, at Gottengen in the year
1749, but were afterwards explained by other
writers on principles fo different from each other,
as to have given rife to various controverfies of
fome weight and importance. Of the fituarion
and changes of the teftes in the feetal ftate, I am
prepared to lay before the reader a brief, though

H 2 compre-
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comprehenfive account,—the fpontanecous refule
of numerous obfervations made on nature herfelf,
during a remarkable feries of difletions of male
embryo’s, in which 1 engaged for the exprefs
purpofe of fhedding light on this fubje&t fo inte-
refting to phyliologilts.

§ 502.

On opening the lower abdominal region of an
immature feetus, we difcover in each groin, near
what is called the ring of the oblique mufcles,
very narrow orifice in the membrane denominated
peritoneum ; this orifice is the threthold to a ftrait
avenue or alley, as it were, that leads through the
abdominal ring itfelf, and terminates afterwards
in a peculiar bullous or bubble like fack: this
fack extends without the abdominal cavity, looks
towards the fcrotum, is interwoven with cellular
fibres, and deflined for the future reception of

the teftis.

S

At thg very pofterior margin of this {mall

L

03

abdominal orifice, the peritoneum fends off an-
other procefs, which mounts upwards, and in the
tender feetus reprefents, in the greater part of its
courfe, a longitudinal fold : from the bafis of this
procefs a {lender cylinder, or rather inverted cone

afcends, and forms at its fummit, which regards

the

i
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the inferior margin of the kidney, a fmall blifter
or fack-like termination; in this fack the teftis
and epididymis are enclofed; fo as to refemble,
at firft fight, a fmall berry refting on its footftalk,
and appear, at the fame time, to hang loofely into
the abdominal cavity fomewhat like the liver or

fpleen (§ 404).

S 504.

The veflels which are afterwards to conftitute
the fpermatic cord, are, at this very early pericd,
feen running behind the extremely tender and
pellucid peritoneum, fo that the fpermatic artery
and vein run in a defcending direttion along the
fides of the fpine, while the was deferens bending
fomewhat inwardly towards the neck of the uri-
nary bladder, ftretches along the loofe cellular
membrane, which is fituated behind the perito-
neum, and both enter the body of the teftis in
that peritoneal plica or fold of which we have
already fpoken.

§ 503-

From about the middle ftage of pregnancy, the
teftes begin to fink downward by degrees, fo as
gradually to approach the narrow crifice of the
peritoneum, which has been already mentioned.
At the fame time, the foregoing peritoneal fold,
with its cylindrical attachment, are wrapped up
H 3 by
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by degrees, till the teftis finally refts on the very
mouth of the preceding canal.

§ 5c6.
When in the feetus, now advanced to a higher
ftage of maturity, the teftis is fully prepared for
a final defcent, the orifice, hitherto {fo contra&ed

ie teftis is at full liberty to enter with facility
the opening that leads out of the abdomen as well
as the ring by which this opening is furrounded,
to pafs onward through the whole length of the
canal, and thus plunge headlong, as it were, into
the blifter-like fac of which we have already fpo-
ken, The teftis having finally accomplithed its
defcent, the peritoneal opening is foon after clofed
in the moft complete manner, and even fubje&ted
i a fhort time to a perfe& adhefion of its fides, fo
that in the ftage of infancy, fcarcely a wreck of
it is left, to point the enquirer to the place of its
former exiftence.

S 507

‘The more gradual and flow the movement of
the teftis (while yet in the abdominal caviry) to-
wards the orifice of its egreflion, the more fud-
den and inftantanccus appears to be its a& of
tranfition through the abdominal ring. For in
the diffeCtions of mature feetufes, it is by no means
uncoms

deEdE o e . o
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uncommon to difcover the teftis either as yet in-
cumbent on the peritoneal opening, or elfe ftatio-
nary in the groin, after having recently paffed the
abdominal ring : but once only was 1 {o forrunate
as to have an opportunity of obferving the righs
tefticle of a twin-feetus (of which a complete
drawing has been given), at the very moment of
its paflage through the abdominal ring : the gland
appeared to have been very tightly embraced and
{trangled, as it were, by the furrounding parts,
and was apparently in complete readinefs to
emerge from the abdomen into its deftined faclk;
a tranfition already accomplithed by the left tef-
ticle, that had juft efcaped from the ring, the ori-
fice of which had again refumed its former imper-
vious flate.

§ s508.

This remarkable defcent of the teftes along the
groins, does not appear to be exclufively confined
to any particular period of time: it occurs for
the moft part, however, about the laft month of
pregnancy : although thefe glandular bodies are
not unfrequently found either in the abdominal
cavity idclf, or in the fuperior part of their in-
guinal route, even in infants after birth. For the
tefticle, after its entire efcape from the abdomen,
has ftill a further ftage of its journey to perform,
namely, its final defcent along the groin into the

Rlug {crotum,
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{crotum, in company with the {mall fac by which
it is enveloped.

5 509.

That the foregoing is indeed a true account of
the progreflive movement of the teftes in their
defcent from the abdomen into the fcrotum, I
1ave had fuflicient opportunities of afcertaining
from repeated obfervation. To develope the
caufes and energies by which this aftonithing de-
fcent is accomplithed, appears to be indeed attend-
ed with difficulties of the utmoft magnitude. Forl
am daily more and more convinced, that neither of
thofe powers to'which this defcent has been hither-
to afcribed (fuch, for example, as the a&ion of the
cremafter mufcle, the a&ion of the diaphragm, or
the contradtility alone of that cellular and tendi-
nous intertexturc, which adheres to the procefles
of the peritoneum, and is ufually denominated
gubernaculum Hunterii, &c.), is {ufficient to ex-
plain a movement of fuch extreme {ingularity,
cfpecially thar part of it 'relating to the immediate
tranfition of the teftis through the narrow abdo-

minal ring, to which 'the reader’s attention has
been fo frequently folicited : while I am imprefled,
on the other hand, by a thoreugh conviétion,
that this whole procefs exhibits the moft unequi-
vocal aud f{triking example of what we have de-
nominated fpecific life, without the peculiar operas

tion

= i,

afte
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tion and aid of which, it is fcarcely poffible to
, folve the feveral phenomena of a tranfition fo ex-
: , tremely fingular in its nature, and fo widely difi-

milar to all other movements and funéions that

occur in the whole animal economy.

?‘vi ' § 510,

"The involucra by which the teftes are invefted,
M’ ' after their final completion of the foregoing route,
N’ may be aptly enough divided into common and
il proper.

Tl

hr The only involucrum common to both thefe
1 glandular bodies is the ferotwm. This is a fac,
e | confilting of a tender portion of cutis expanded
" over a thin fubftratum of fat, and poflefling a pe-
A culiarity that does not refide in any other part of
b the common integuments of the body, namely, a
el power of changing, in a very remarkable degree,

its ufual babit and appearance : thus, it fometimes
depends loofe and flaccid, and again (efpecially
under the impreflion of the venereal ceftrum, or

in cafe of expofure to cold), becomes conftriéted
and rigid, as it were, and is then particularly
marked by furrows and diverfified rugofities.

§ §11.
# Of thofe involucra which are proper to each
1 teftis, that placed immediately bencath and within
the

e RS TR R EE ST ES e
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the fcrotum, is called the tunica dartes : this coat
poflefles a very peculiar and vivid contradility, by
which Winflow, Haller, and other celebrated cha-
radters have been {o far deceived, as to beftow on
it the nature and energy of a mufcle.

§ s12.

This is fucceeded (after a voluminous and foft
ftratum of cellular membrane), by three feparate
vaginal coverings, which were firlt accurately
traced and diftingunithed by the ingenious and in-
defatigable Neubauer.

Of thefe vaginal coats, the exterior is common
to the tefticle and {permatic cord, and has the cre-

mafter mufcle attached to it by feparate buandles
of fibres.

But the two interior are proper, one to the {per-
matic cord, and the other to the teftis itfelf ; of
thefe the latter . adheres, for the moit part,by its
fundus to the common tunic, while its internal
furface is moiftened by a lubricant fluid, fome-
what after the manner of the pericardium.

§ 513
The origin of thofe vaginal tunics which has
given rife to fuch a variety of controverfies among

phyfiologifts, can, (if I be not greatly deceived),
| be

nate
fac
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be without difficulty afcertained, from what has
been already faid, when treating of the defcent of
the teftes.

Thus, the tunica communis, for example, origi-
nates from the defcending (§ s502.) blifter-like
fac or procefs of the peritoneum.

The propria teftis, from that produétion of the
peritoneum, which mounting upward in the form
of a cylinder (§ 503.), invefls the teftis itfelf from
its earlieft formation.

And, finally, the propria funiculi, from that
fold of the peritoneum, of which we have already
{poken, and the fhort cylinder in which it termi-
nates previoully to its embracing the teftis itfelf.

§ 514
Immediately to the teftis itlelf the tunica albu-
ginea is very clofely attached, fomewhat after the
manner of a ¢ortical covering.  From this tunic,
blood-veflels pafs into the pulp or body of the
tefticle, which confifts indeed entirely of inhume-
rable veffels, about a {panin length, wound up
into {mall conglomerate lobules : thefe veflels, of
which the fubftance of the tefticle is compofed,
are both fanguiferous and fecreting, the latter of
| | which
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which condué the femen, when prepared, through | cyﬁz‘;
the vafcular net-work of Haller, and the vafa o thatd!
defferentia of Graaf, into the beginnings of thofe ', zizyf
cones that form the epididymis. and
- fomew

et ~nthe

That body which ranges along the fide of the
teltis, namely, the epididymis, confifts indeed of a
fingle veflel, about thirty feet in length, which at I
one end (that for inftance denominated its head), | e

is diftinguifhed into about twenty fmall rolls or _ ::0:
cones, and at its other (inferior) extremity, called ol
therefore its tail, increafes gradually in thicknefs, nitl
and thus forms by its continuation -the was de- intcnj
ferens. it
§ 516. €T

The two wa/a deferentia alcending towards the mﬂ
neck of the urinary bladder, and forming a junec- | Mi

tion beneath, or pear to, the proftate gland, are
from hence bent backward, and expanded into
the weficule feminales; in fuch a manner, how-
ever, that thefe vcﬁc:ﬁx, and the vafa deferentia
themfelves, open by two common orifices into the
urethra, juft behind the caput gallinaginis.

§ 517
Finally, the wgficule feminales themfelves, are
attached to the pofterior furface of the urinary
cyft,
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cylt, near to the inferior extremity, or neck, of
that organ : they are imbedded in a profufe quan-
tity of fat, and from their diverfified flexuofities
and numerous blind appendicule that fhoot off
fomewhat in the form of ramifications, refemble,
in their general appearance, two fmall inteftines.

Thefe veficule confiflt of two coats, almoft of
the fame kind with thofe that enter, as formerly
mentioned, into the compofition of the gall blad-
der; thus, the firft or external coat is more ro-
buft, and fimilar in its nature to fuch as are com-
monly denominated nervous ; while the fecond or
internal abounds with migute cells and pits, and
is every where divided, by means of proje&ing
eminences, into minute purfe-like cavities, per-

fettly fimilar to thofe that are fo confpicuous

about the neck of the gall-bladder.

§ 518.

In thofe organs and veffels hitherto enume-
rated and defcribed, there is, even from the ear-
lielt years of puberty,'a certain fluid fecreted
flowly, and retained in {mall quantity, pamely,
the femen mafculinum ; a liquor extremely fingular
in its nature, and of the urmoft dignity and im-
portance in the animal ‘economy: it exhibits to
the eye a milky colour, emits an odour entirely
peculiar, poffeffes a mucoid vilcofity, and is of
fuch
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fuch remarkable fpecific gravity, as to furpafs, in

this refped, all other fecreted humours belonging
to the animal body.

>
Y SIQ.

A peculiarity of this flaid, which muft not be
pafled over in filence, is, (as was firlt obferved by
Lud. Ham at Dantzic, in the year 1677), that it
is peopled by a countlefs multitude of microfcopic
animalcule, belonging to the fame order with
thofe called infuforia, and poflefling different
figures, as they appear in the feminal fluids of dif-
ferent animals. In man (and alfo in the male
als) the feminal animalcules exhibit oval figures,
furnithed with tails of extreme minutenefs: thefe
animalcules are faid not to be found in any, fave
found and prolific femen, fo that they appear to
conflitute a certain adventitious criterion of the
fertilizing maturity of this important fluid: we
have called the criterion derived from thefe ani-
malcules adventitious, and prefume it is {carcely
neceflary, at this enlightened. period, to repeat,
that they fhould not be accounted the refervoirs
of the fecundating principle, much lefs {hould they
be confidered as the germs of future bomunculi,
fince fo' many, and fuch weighty arguments and
obfervations have been lately advanced in fup-
port of a different doftrine,

§- 520.

83 2 2 Faas
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§ 520.

This genital liquid being gradually colleéted in
the veficulee, which we have already deferibed, is
there retained till a future a&t of excretion. By
fuch retention it fuffers changes very nearly re-
fembling thofe to which the bile is fubjefted in
confequence of a ftate of ftagnancy in its cyftic
refervoir; thus, being gradually robbed of its
aqueous portion, it is more and morz infpiflated
and approximated, as it were, towards a ftate of
concentration.

§ 521

For as the teftes generally, together with the
cords by which they are fufpended, abound with
an aftonithing aflemblage of lymphatic wveflels,
which ferve to re-convey from thence to the
blood a portion of fluid, impregnated with the
{permatic contagion, and by this means aid and
facilitate the further fecretion of femen, on the
principle, and in the manner formerly laid down
(§ 476.), fo are the weficule feminales themfelves
alfo provided with veflels of the fame kind, which
by abforbing the fubtle, though inert water, ren-
der the refidue of the feminal fluid more altive
and efficacious.
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§ 522.

On this fubje& I doubt much whether or not,
in a healthy man, any genuine {femen be ever ab-
forbed from the veficule feminales :—more {till,
whether or not, as is fometimes alleged, femen
thus abforbed could be carried immediately into
the neighbouring fanguiferous veins :—but moft
of all, whether or not fuch a feminal abforption
(admitting its real exiftence) could poflibly a& as
an antidote againft exceffive venereal propenfities,
fince it appears evidently, on the other hand, that
this fame abforption would neceflarily operate as
an exciting caufe of unbridled and almoft infuriate
luft : in queft of teftimony to eftablith the truth of
this latter propofition, we need only attend to thie

phenomena of fuch animals as experience the ve-
nereal propenfity only at ftated feafons of the
year, and compare them with the conftitution of
thofe that have been reduced to the ftate of caf-
.tration. '

§ 523

To me indeed it appears prebable, that, for the
purpofe of moderating libidinous defires, man is
endowed with a far differeat prerogative (not
conferred on any other fpecies of animals with
which we are hitherto acqguainted), namely, that
of noflurnal poliutions : thefe cvacuations 1 there-
fore confider among the natural excretions of man
1 —EVACUA=
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w=gvacuations by which (as they occur at longer
or fhorter intervals, according to the varieties of
temperament and conftitution), he is relieved from
a troublefome and otherwife urgent impreflion
produced by an abundant accumulation of femen.

§ 524

It muft be obferved, however, that the femen
mafculinum is never excreted in a ftate of entire
purity, but is always blended with more or lefs of
what is ufually denominated /iquor proflatz (i. e.
the liquor of the proftate). With regard to the
external habit and appearance of this laft men-
tioned liquid, it bears a very {triking fimilitude to
the albumen or white of eggs. This peculiar
liquor derives its name from its immediate bir¢h-
place or fource, which is a body of confiderable
magnitude, and of a fingular and very compa&
parenchymatous texture, fituated between the we-
Sficule feminales and the bulb of the urethra, and
is ufually defignated by the name of glandula pro-
Slata. ‘The excretory avenues of this liquor have
not yet been fatisfattorily inveftigated and afcer-
tained, unlefs (as appears probable) they commu-
nicate with the du&t of the caruncula feminaiis,
the orifice of which opens into the urethra be-
tween the two mouths of the avenues leading
from thofe minute veficles deftined for the recep-

VOLSIT; I tion
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tion and temporary retention of the fertilizing
femen, (§ 516).

525-

The urethra in man is deftined as a2 common
conduit or emiflary du&, to three different kinds
of fluids, namely, the urine, the femen, and the
liquor of the proftate gland. It is lined internally
with a mucus which originates from an immenfe
number of finufes, that are every where differfed
throughout its canal.. It is furrounded by a {ub-
ftance of a fpongy texture, to which are fubjoined
two other bodies, fimilar in {tru&ure but far fupe-

rior in fize, (called corpora cavernofa), that con-

fticute the principal part of the male penis; an
organ which is terminated anteriorly by the glans,
and wholly invelted by a very tender and pliable
portion of fkin entirely deftitute of all appearance
of fat. This fkin forms the prepuce by its at-

tachment round the corona, or circular bafe of the
glans, and plays over this body with a free motion,
fomewhat like the palpebree over the ball of the
eye. The interior duplicature of the prepuce,
havino aflumed a different appearance, is refle@ted
over the glans itfelf, (fomewhat like the adnata
over the eye) and is furnithed around the corona,
with an immenfe number of the {mall glands of
Littrius, (analogous to the Meibomian glands of

the
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the palpebrz) that give birth to a matter of an
un&uous but very fingular nature.

§ 526.

The male penis, thus organifed and conitruéted
agreeably to the preceding defcription, poflefles a
faculty of ereion, 7. e. in confequence of an
encreafed congeftion and impetuous effufion (for
congeftion alone will not explain the phenomenon)
of blood into the corpora cavernofa, the penis
fwells, becomes rigid, and changes its former
pofition, but fuffers again a detumefcence and
collapfe by a reabforption of the fuperfluous por-
tion of this diftending fluid.

| § 527.

When the penis refumes its flaccid condition,
it fuffers a fingularly circuitous flexion, at the
place where it originates from the neck of the
bladder. 1In this ftate it is, indeed, extremely
well calculated for the excretion of real urine, but
quite unqualified for the emiffion of femen, as the
beginning of the urethra forms now a more acute
angle with the fmall orifices of the veficulz femi-
nales.

§ 528.

‘When a gradual intumefcence of the penis com-
mences, there occurs firlt an effufion of the Ziguor
| ) furnithed
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furnifhed by the proftate gland, which is often-
times eliminated unmixed, but {carely ever along
with the urine.  Of this liquor the primary defti-
nation is, to be ejeéted, in conjunétion with the

feminal fluid el ; either, that it may, by its

albuminoid lubricity, qualify the fluggifh tenacity
of the latter fluid, and thus facilitate and promote
its ejedtion ; or that it may itfelf contribute, in a
certain degree, towards the procefs of generation.

§ 529

The emiflion itfelf of the male femen is excited
as well by the immediate impreflion atifing from
an abundant accumulation of this fluid in its ap-
propriated receptacles, as by the genuine fexual
inflinél ; it is accomplifbed, firlt, by a very ftrong
erection of the penis, which, while it obftrués the
paflage of the urine, paves as it were, on the
other hand, a more dire and ready way for the
tranfition of the femen ; to which we may fubjoin,
as co-operating caufes, a certain fpafmodic con-
traction of the veficule feminales, a ‘convulfive
aftion of the lewvator ani, and acccleratores urina,
and finally, a general fuccuffion, of the whole ner-
vous {yftem, gentle indeed in degree, and tranfient
in exiftence, but yet of an epileptic nature, and
confiderably deprefling, in its effeéts, on the ener-
oies of the fyftem.

SECT.
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SECT. XLL

OF THE GENITAL FUNCTION OF THE FEMALE SEX
IN GENERAL.

§ 530

AS the male organs of generation are

naturally calculated to give, {0 are the female to
receive, and in the two fexes thefe organs are, in
a general point of view, widely different from
each other. It muft be obferved, however, that
in the general flruture of certain parts, thefe two
kinds of organs exhibit no fmall degree of reci-
procal fimilitude. Thus beneath the pubes (the
ftruure of which has been already a fubjelt of
tranfient attention (§ 26.) the clitoris which lies
concealed in the fuperior commiflure of the labia,
refembles the male penis in more refpefts than
one, but is not furnithed with a wrethra, is there-
fore imperforate, and, (when not of a preter-
natural proportion,) is remarkably fmall. It is
faid, however, that this organ preferves, occafion-
ally, even in adults, the fame proportional fize,
which, as formerly obferved, is {o extremely
confpicuous in the clitoris of the female embryo,
(§ 492.) Hence appears, in all probability, to
have originated moft of thofe obfcene and fabulous

| % {tories,
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{tories, refpeting the exiftence of bermapbrodites.
This organ confifts alfo, like the male penis, of
corpora capernofa, like it, is capable of erc&ion,
like it, is invefted by a prepuce, and furnifhes,
finally, an unétuous matter not diflimilar to that

of Littrius, (§ 525).

§ 8§31

From the clitoris defcend the nymphe, acquiring,
alfo, occafionally, an enormous and preternatuial
magnitude, (which excefs has, in like manner, not
unfrequently given rife to extraordinary and fabu-
lous reports) : they poflefs, in common with the
clitoris the moft exquifite degree of fenfibility ;
and appear to give direction to the ftream of urine
when difcharged, as the orifice .of the urethra,
(a tube extremely fhort in the female fex, and, in
the moft highly finithed and perfe& examples,
ciliated or fringed in a very fingular manner), lies
hid, as it were, in a fofla formed by their two
bafes.

§ §32.

Beneath this orifice is fitnated the opening of
the wagina ifelf, environed by crypie of various
kinds, fuch, for example, as the wrethral lacune
of Graaf, and the mouths of what are improperly

and even abfurdly termed, the proftate glands of
Cafp. Bartholin, &c. with the unguen-like mucus

of
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/ of which, thefe obfcene parts arc moiftened and’
lubricated.

5533

Over the very threfhold or entrance of the

vagina is expanded a weblike production denomi-
nated the hymen. This is a membrane, the exif-
tence of which in an unlacerated cendition, 1is
confidered as a fure badge of {potlefs virgimity—
a membrane beftowed exclufively on the female
of the human fpecies, and of which no phyfical
deftination has been yet unequivocally afcertained.

The fringes or refidual fragments of this mem-
brane, after laceration, are gradually converted
into what are denominated caruncule myrtiformes,
bodies quite indefinite in point of number.

S 534 |
From the immediate feat of thefe minute myrti-
form bodies afcends, between the urinary cyft and
inteftinum re&um, the wagina, a tube compofed
of a cellular parenchyma, interfperfed with an
infinitude of fmall blood-veflels.” At its inferior
extremity the vagina is encircled by a mulcle
denominated confirictor cunni ; more internally it |
is lined by a very foft and delicate coat, which is
charaterifed by two extremely elegant columns of
ruge or wrinkles, namely, the anterior and pofte-

I 4 rior ;
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rior; from thefe columus a fine mucus is con«
ftantly difcharged, deftined to lubricate the cavity
of this highly important canal.

Y 535
‘The vagina, at its upper and interior end, re-
ceives and embraces, finally, the wterus, an organ
attached on each fide to, and thus fufpended by,
the ligamenta lata.

'The cylindrical neck of this organ being thus
embraced, as it were, by the vagina, is perforated
by a narrow canal, which, like that of the vagina,
is imprefled by a fingular apparatus or arrange-
ment of rugofities, defignated by the name of
arbor wite : of this canal the two extreme orifices,
more efpecially the fuperior or internal, are over-
fpread, for the moft part, with a quantity of tena-
cious, mucus.

S 536

The fubftance of the nterus is altogether fin-
gular in its nature, confifting of a peculiar paren-
chyma, very denfe andcompa&, and interwoven
with an infinitude of blood-veflels (running in
ferpentine mazes of aftonithing intricacy) of which,
the veins are wholly deftitute of valves. This
organ is doubtlefs furnifthed, in like manner, with
an apparatus of lymphatic veflels: it abounds
with

. .
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with a countlefs number of nerves, through the
medium of which, it preferves fuch an aftonithing
fympathy with the other parts of the fyftem.

§ 537

Externally the uterus is invefted by the perito-
neum, while its minute internal cavity is lined,
efpecially at its fundus, by a very foft and tender
membrane, of a {pongy texture, which, as fome
phyfiologifts allege, confifts of colourlefs veflels,
while others pronounce it to be compofed of lym-
phatic abforbents.

§ 538

With regard to the mufcular texture attributed
to this organ by fome phyfiologilts, and ftrenu-
oufly denied again by others, I muft take the
liberty of obferving, that notwithftanding the
number of uteri which I have examined with the
urmoft care and attention, both in an impregnated
and an unimpregnated ftate, (in each of which I
have had repeated opportunities of examining this
organ, not only in a prepared condition, but alfo
in fubjedts recently dead), I have never yet been
able to dete&, in them, any portion that exhibited
obvious and unequivocal figns of mufcularity. On
the other hand, I am daily more and more per-
{fuaded, that the uterus, poflefling no mufcular
fibres, is deftitute alfo of true irritability (§ 307),
and
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and owes entirely to a wita b/'o.‘)"f}?, or fpecific life '

(§ 47.)y all its peculiar motions and fun&ions,
which cannot, indeed, with the fmalleft femblance
of propriety, be derived from any. of thofe ener-
oies that are common: to what we ﬂ:rm-:r}y terms
ed the partes fimilares, ~or funilar: parts of the
body (§ 4347 46). 1 So wery fingulariiand :unacs

countable did the motions and fun&ions of the

uterus appear to the phyficians and philofophers
of ancient times, that they were led to' confider

this organ as a {maller animal contained within a

larger.
§ 539
o ¢
From the angles on. each fide of the lacunar,

or fundus uteri, arife what are called the Fallopian

tubes. ‘Thefe are two very narrow and: tortuocus

canals, that run.in the fuperior duplicature of the
gamenie lata : they are fimilar in texture tothe

vagina itlelf, excepr, that being internally deftitn

of valves, they arelined with a kind of f,ua gy

flefh, of a very foft and tender confiftence.

J

hefe tubes, that regard

N T A
y ‘-f'
The extreme orifices of tl
the abdominal cavity, befides being much more
capacious than thofe which epen!into:the uterus,
by fringe or finger-like fin-
brie, of a rtruly fingular and elegant ftruure.
The

e
are alfo edged round
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The offices which thefe fimbrie are deftined to /
perform, in the bufinefs of conception, appear to
be indeed of no fmall degree of importance’; thus
being rendered, during the venereal orgafm,
equally turgid with the tubes themfelves, they
evidently embrace, in this ftate, the ovaria that
are fituated in fome meafure beneath them.

$ 541

The ovaria themfelves, or the female teftes, as
they were called previoufly to the time of Steno,
befides a tenacious and fomewhat tendon-like in-
volucrum, confift alfo of a denfe and decuffating
cellular membrane, which inclofes in each ova-
rium about fifteen of thofe minute bodies denomi-
nated the ovula, or little eggs of Graaf: thefe

ovula contain each a fmall veficle, or rather drop
of ferum, faintly yellowith in its colour, and of an
albuminous nature, which, if the recent ovarium
be imnerfed in boiling water, is reduced, like the
genuine white of eggs, to a ftate of complete co-
agulation.

§ 542
An albuminoid drop of this kind appears to be
indeed the principal fluid which the female con-
tributes towards the procefs of conception ; for it
appears extremcly probable, that, throughout the
progreflive courfe of what are termed the prime

or
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or better years of life, thefe {mall drops arrive at
complete maturity in gradual fucceflion, fo that
each one, in its turn, looks as it were through the
involucrum, by which the ovarium is enveloped,
till it is able finally to burflt the parietes of its
prifon, and thus be received by the abdominal
orifice of the Fallopian tube.

§ 543

But befides this minute albuminous drop that
thus burfts from the volume of the ovarium, it
appears that there occurs alfo, during the vene-
real celtrum, an effufion of another liquor, which
ancient phyfiologifts very improperly and errone-
oully denominated the female femen. Relpedting
the nature, however, the fources, and the univer-
fal prefence of this humour, we are able to pro-
pefe nothing more determinate or fatisfactory than
we can advauce with regard to its deftination
and ufes.

SECT.
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SECT. XLIL

OF MENSTRUATION.

S 544

A VERY frequent and highly import-
ant fun&@ion of the uterus in the female of the hu-
‘man fpecies is, to difcharge monthly a tributary
effufion (called therefore catamenia ), during the
tedious and momentous term of about thirty years.
This is a painful condition of exiftence, to which
‘nature has not fubjeéted any other genus of her
fubje&s, throughout the wide and diverfified range
of the whole animal kingdom'; fo that to ufe the
words of the eloquent Pliny ¢ the only menfruous
¢ animal in nature is woman.”” From this con-
dition, on the other hand, painful as it is, nature
has not exempted the females of any of the known
nations of the globe, but has ftamped it with
the facred charalter of an effential requifite—of
a genuine fine qua non, in rendering the female
fex competent to the propagation of their {pecies.

§ 545.

The commencement of this fingular fun&ion

~

generally takes place, in our climate, about the
fifieenth year of life, and is, for the moft part,
preceded by various and unequivocal {ymptoms

of
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of plethora, fuch as congeftion and anxiety about
the breaft, fenfe of tenfion and weight in the lum-
bar region, laffitude or wearinefs of the limbs, &,
On the firlt appearance of the catamenia, the ge-
nital organs, in the beginning of the attack, ufu-
ally difcharge a humour of a pale reddifh caft;
this is gradually fucceeded by a liquid of a more
intenfely florid and fanguineous colour, which
terminates, at length, in an effufion of genuine
ruor or red blood. This fpontancous, though
gentle difcharge of blood, is kept up for the
term of {everal days, and is, in the mean time,

accompanied by a gradual ceflation of all thofe

diftr efﬁp fymptoms of which we have juft exhi-
bited a p(.nul detail.

§ 546.

From the time of its firlt occurrence, this con-
Séitutional bemorrhagy (as it may, with fufficient
P opriety, be denominated) becomes regularly pe-

odical : thus its future paroxyfms rerurn uni-
ormly abeut the expiration of every fourth week,
and at each recurrence, the evacuation continues,
at a mean calculation, about fix days; during
which term, a healthy female is fuppofed to dif-
charge from eight ounces to an entire pound of

blood.

Ti
for

§ 547+«
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S 547

It is proper, however, to obferve, that this func-
tion is fubje&, for the moft part, to an entire in-
termiflion, during the {tate of female pregnancy,
and the term of macernal lactation.

The final cgffation of the catamenia occurs 2

their difcharge has continued, at ftated periods

B

)
about the fpace of thirty years, which term of
time is complered, in our climate. about the 4

year of life.

‘The fources of the catamenial difcharge have
[
ne

s :
| been referred by fome to hc veilels of the vagina,
i ‘ and by others (with fuperior weight of evidence
gl || on their fide) to thofr: of the uterus: for with
s Af . P o ] i i s
) it regard to thefe examples commonly adduced in
i fupport of- the former opinion, where women,
} hi 0 - v
YT although  pregnant, poflefing an imperforated
T uterus, or difirefled by a prolapfus of that ergan
in an. inverted ftate, have nmmkh‘;mnding men-

r| b | L R
ftruated -with uniform h.;usrt" they tend ‘to

prove nothing elfe than the powerful efforts of
the wvis medicatrix nature, which in cafes wher

the main {ireet is obfiruded, is (to adopt a valpar

% ' = 1y
mode of expreflion) fortunately acquainted with
O A on o i - / N rQ .
the routes through lanes and alleys. There are
- ! T P L e L oI
on recorc, on tie other hand, numerous &iffeFion,
.\/
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~of females who died during the term of afual
menftruation, from which it was unequivocally
afcertained, that the catamenial difcharge had
been wept out of;-or difcharged in a {tillicidious
manner from, the uterine cavity of thefe fubjeés :
not to mention the arguments drawn @ priori (as
metaphyficians exprefs themfelves), from which it
appears highly probable, that the end and defti-
nation of the menfes are, to prepare the uterus
for a ftate of future pregnancy, and render it more
fit for the regular nutrition of the feetus. For
the very fame reafons alfo this hemorrhagy ap-
pears to be attributed, with more propriety, to
the arterial than to the wenous veflels of the
uterus,

S 549

With regard to the caufes of this periodical and
perennial hemorrhagy, they are fhrouded by fo
thick a curtain of obfeurity, and their inveftigation
is attended with fuch momentous difficulties, that
in the profecution of. this fubje&, we have not a
fuflicient power--of evidence. to conduét us over
the arduous meund which divides the twilight-
region of probability from the more luminous realm
of demonfiration, and certainty.

he prozimate caufe phyfiologifts fuppofe to be
rzain topical congeftion or plethora, to which
2 opinion,
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opinion, indeed, the fymptoms of the impending
catamenia, together with the profufion and nature
of the uterine blood-veflels fitly enough correfpond,
and in favour of the truth of which they exhibic
a degree of teftimony fufficiently refpeétable.

Among its remote caufes it will be proper to
enumerate, the ere& pofition of the body (a pofi-
tion that ferves as a chara&eriftic diftin&ion be-
tween the human fpecies and molft other deferip-
tions of animals); to which we muft add, the
fingalar parenchyma of the uterus itfelf, and,
finally, the wita propria or fpecific life of that
important organ.

With regard to the caufe of the periodical re-
currence of the catamenia, it will here be better,
much better to acknowledge our ignorance, than
to indulge ourfelves in vague and vifionary con-
jeCtures, and fportively range through the fair but
fallacious fields of mere fpeculative hypothefis.
For I am, indeed, perfuaded, that all thofe peri-
odical phenomena which occur in the animal body,
whether in health or difeafe, ((provided their in-
terval extend beyond the term of 24 hours) muft
be ranked with thofe /latent myfleries of animal
nature, which nothing but time, talents, and in-
duftry, will be ever able to develope.

VOL. II. K SECT.
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SECT. XLIIIL

OF THE MILK.

§ 550.

BETWEEN the female mamme and
uterus (the former of which were, by the philo-
fopher Favorinus in his communications to Gellius,
cicgantly and emphatically denominated, the fa-
cred fountains that nourifh the human race, there
exifts fuch an extremely potent fympathetic con-
nection, that thefe two organs may be faid to be
indifiolubly affociated, or to accompany each other
hand in hand, in their phenomena and fun&ions.

‘Thus, during the tender period of infancy, fo
great is their imbecility and want of aétion, that
they are capable of performing fcarcely any func-

tion at all: as the years of puberty advance,
they begin, at the fame time, to acquire vigour
and adtivity, fo that on the firlt eruption of the
catamenia, a {welling of the mamma or breafts
becomes alfo evident to the fenfes. Throughout
the fubfequent periods of life thofe two organs
are either fubjected to fimultaneous and fimilar
changes, as when the breafts become turgid and
difcharge milk during the progrefs of pregnancy ;
or experience alternate and oppofite affe&ions,

inftances
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inftances of which we have in the fufpenfion of
the catamenia during the term of laétation, a more
copious effufion of the /ochia when the fecretion
of milk does not commence at the ufual period,
&c. And, laftly, on the unwelcome acceflion of
old age, both the preceding fun&ions fail at the
fame time, fo that when the catamenia finally
retreat, never again to rcturn, the uterus and
mamma become equally flaccid, inert and wholly
incapable of their former a&ion. A great varicty
of pathological phenomena, eafily obfervable in
cafes of irregular menftruation, in fluor albus, and
other fimilar affeGions, fhall be in f{ilence preter-
mitted, although they furnifh the moft potent and
unequivocal teftimony in confirmation of the
fympathy now under confideration, namely, that
which exifts between the uterus and mammee.,

S §51.

Nor will this intimate {fympathetic conne&ion,
which fubfifts between the uterus and mammee,

appear in any meafure extraordinary or furprifing,
when we confider, that all thofe diverfified fources
‘of phyfiological confent, particularly enumerated
on a former occafion (§ 54), jointly co-operate in
the eftablithment of fuch connection between thefe
organs of the female thorax and abdomen.

K 2 § 552,
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S st2y

"Fhe anaftomolis obfervable between the internal
mammary and epigaltric arteries, was formerly
efteemed a circum{tance of the higheft importance
in the explication of the foregoing confent., Al-
though phyfiologifts have hitherto attributed by
far too much to this remarkable anaftomofis, yet
that it ought not to be entirely cxcepted from the
numper of co-operating caufes will appear ex-
tremely probable to any one who confiders the
obvicus and wide difference which exilts between
the diameter of the epigaftric artery in a ftate of
pregnancy, and that of the fame veflel during the
period of la&ation.

§ 553

The two preceding organs, namely, the uterus
and mammez, poflcfs alfo, in common with each
otuer, this further property, that they both retain
and exhibit a friendly affinity or attraction for the
cliyle, by which means they folicit that fluid to
themfclves, efpecially during the term’ of preg-
naney, and thus convert it to peculiar ufes.

§ 554'

The female mammee confifts of a placentoid con-
gerics of fmall conglomerate glands, diftinguithed
hy numerous fulei into lobes ‘of confiderable mag-
nitude, and completely embedded in'‘a ‘mafs of

adipofe

2
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adipofe fubftance. Cn the anterior part, in particu-
lar, 2 protuberance is formed by a more firm {cba-
cious cufhion, which is covered and protedted by
a cutis of a very tender and delicate texture. . |

Yy : \

_Each one of thefe lobes is compefcd of 2 tum- 1
ber of inferior lobuli, and thefe again of what are |
denominated acini or kernels, in which the incipi- 1
ent radicles of the ladtiferous ducls origirate, and
from the extreme ramuli or branches of the in-

ternal mammary artery extra& a chyliform fluid,
which they are particularly deftined to convey.

§ 536

Th~ fine filiform radicles uniting fuccedively
in their onward paflfage, terminate finally in lead-
ing trunks, correfponding in number to the prin-
cipal lobes; fo that they generally amount, 1
' each mamma, tc about fifteen or perhaps a few
more. . Thefe trunks are frequently dilated into
more {pacious finufcs, but never appear to be con-

B —— i -
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nefed by genuine anaftomofes.

S 557

Thefe trunks terminate in excretory canals of

colle@ed and clofely approximated towards the
cerffre of the mamma, form, by the co-operation

K 3 of

, ’0' exquifite, delicacy and tendernefs, vhich, being
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of cellular membrane, the papilla or nipple. This
projetting papilla being iuterfperfed and minutely
pervaded by an infinitude of blood-veflels and
nerves of extreme finenefs and fubtlety, is fubje&
to a very {ingular fpecies of eretion on the accef-
fion of certain external {timuli.

§ 558.

The nipple is furrounded by an aresla or fmall
circle, which is confpicuous, as well as the pa-
pilla itfelf, on account of the fingular colour of
the reticulum mucofum expanded immediately be-
neath the epidermis or cuticle. This areola is
further diftinguifthed by fmall febaceous follicles,
and likewife by a few minute la&iferous duéts with
which it is in fome inftances pervaded.

§ 550

The human milk which is fecreted in the glan-
dular: organs hitherto defcribed, is a fluid of a
well known colour, fomewhat watery, and con-
taining alfo a fmall portion of oil ; this liquid is
fweetith to the tafte, extremely mild, and refem-
bles, in its general properties, the milk of do-
meftic animals belonging to. the clafs mammalia,
except that it is not, like the Jatter, fubje& to co-
agulation from the a&ion of acids, nor does, it ex-
hibit, to the moft artentive obfervation, the flight-
eft veltige of wolatile alkali,

§ s560.
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§ 560

When coagulated, however, by the influence
of fpirits of wine, it exhibits the fame component -
elements ‘of which the milk of thofe other animals
already mentioned is known to confift. ~ For be-
fides the watery halitus ‘which human milk emits
when recently drawn, and yet in a tepid {tate, its
ferum, feparating from the cafeous or cheezy por-
tion, contains alfo the fugar of milk, which 1
compofed of the faccharine acid united to a calca-
reous earth, together with certain additional parts
oily and mucaginous in their natures.  Laflly, it
contains alfo a cream or butter-like portion, the
globules of which are extremely various and
changeable in their magnitudes, thus vibrating in
their diameters from the ;3:th to the s¢sth ‘part
of a line.

§ 561.

The analogy which is obferved to exift between -
chyle and blood, and 'between each of thefe
liquids and milk itfelf; renders it fufficiently pro-
bable, that this laft humour, (which conftitutes -
at prefent the more immediate objeét of our con-
fideration), is 2 {pecies of chyle renovated from"
the volume of blosd, or rather feparated from this
crimfon flaid (with which it had juft formed a-
juné&tion)” previoufly to its final and complete afli-

milation. This opinion, befides other arguments”
e € K 4 whick.
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which ‘might be advanced in its favourj -derives
powerful teftimony from the fpecific taftes of feve-

ral kinds of aliment being not unfrequently per- -
ceptible in the milk of nurfes; and alfo-from the

chyle-like habit and conftitation of that watery

milk, which not uofrequently exudes-from the :

brealts of females during the term of  pregnancy,

and for a fhort time after the period of parturition.

§ §62.

‘The reafon why, during the progreflive coh-
tinuance of la&ation, this bland food: of the
feetus becomes gradually more and more infiif-
fated, rich and oily, muft be referred chiefly to
the lymphatic veins, with  which the mamma
plentifully abound : Thuys.the more profufe the

afflux of milk, and the greater length of time this. -

aflux has continued, with the more power and
uniformity do thefe lymphatics abforb its ferous
parts, and convey them back to the mafs of cir-
culating blood, by which means they furnifh the
molt effe&tive aid to the whole procefs of this fe-
creton (§ 476).

S 563
During the firlt days after parturition, a very
profufe fecretion of milk occurs, and (provided
the mother /aéfates, i. e. fuckles her child) is pro-

moted and kept up by the futtion of the infant
itfelf,
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itfelf, until the catamenia return, which had “for *
a long time ceafed to flow (§ 547). The exift- ~

ence of milk in the brealts of virgins truly invio-

late, in the breafts of new-born infants of “each "

fex, and even in the breafts of men thenmfelves,

as‘well as in thofe of other male animals belong-
ing to the clafs mammalia, is a phenomenon whicli =

not unfrequently prefents itfelf to our obfervation.

§ 564
A profufe quantity or accumulation of milk in
the breafts effeGually folicits its own final excré-

tion, whence a fpontancous difcharge of that fluid-
. is obferved frequently to occur; this difcharge

is further promoted by the external preflure of

the mamme, as well as by the fution of ‘the -

tender infant,
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OF CONCEPTION

SECT, XLIV.

OF CONCEPTION AND PREGNANCY.

§ 56s.

Havine hitherto confidered the
ftru&ture of the genital organs peculiarly belong-
ing to each fex, we come now to treat of thofe
Jfunétions or procefles which conftitute the imme-
diate end and deftination of thefe organs, namely,
conception and the propagation of the human race.
In the order and progrefs of our ‘enquiries into
thefe abftrufe and interefting fubjedts, we will firft
give a plain and fimple narrative of the feveral
phenomena obfervable in this admirable and truly
divine procefs ; and then attempt an inveftigation
of the energies from which thefe phenomena
appear to originate.

§ 566.

It is, in the firlt place, neceflary to obferve,
that the fubjeds of the human race have not, like
moft other animals (all thofe, if I be not deceived,
belonging to the clafs mammalia, man alone ex-
cepted), any peculiar feafon of the year in which
they are unufually prone to venereal enjoyments,
{ but
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but are equally liable to experience, at every pe-
riod and under every varying temperature, the
gentle glow of love’s diffufive fires.

§ 567

When therefore, the female of the human fpe-
cies admits the embraces of the male, and while
they are thus mutually enwrapt in the ardour of
that animal inftin& which far furpaffes every other
both in the univerfality and the potency of its fway,
the uterus (if we be not greatly deceived) being
rendered turgid by a fpecies of inflammatory or-
gafm, and animated at the fame time by its own
{pecific life, (§ 538.) drinks in, as it were, the
feminal fluid emitted by the male, and effe@s a
fynchronous difcharge of #hat which is proper to
itfelf (§ 543); the fallopian tubes become at the
{fame time rigid, and with their fimbricated extre-
mities embrace the adjacent ovaria : in one or the
other of thefe ovaria one of the veficulze Graafianze
1s lacerated or burft, fomewhat after the manner
of an abfcefs advanced to a ftate of complete ma-
turity, and the albuminoid liquid which this rup-
tured veficula contained, being abforbed by the
orifice of the embracing tube, is thus conveyed
onward into the cavity of the uterus.

§ 568.
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§ 568.

Thls liquid being difcharged from the ovary,
the external lips of the fmall and recent wound
through which it was emitted, are again united
by a fine cicatrix, while the remaining delicate
vafcular membrane in which the liquid had been
enclofed, conftitutes what is called corpus luteum.
This body appears to be at firft hoilow and filled
with a quantity of plaftic lymph, that in procefs

of time is converted into a flefhy nucleus, invefted
by a firm cortex or membrane, which is inter-

fperfed by a variety of minute, yet remarkable
blood-veflels.

..8.569
The uterus bei ng thus 1mprcmated the canal
leading through the cervex or neck of that organ,
efpe c1ally towards its fuperior or internal orifice,
(§ 535.) is completely obftruéted, in fuch a man-
ner, ‘that according--10.-the: common courfe of
nature there is no rg’om_- lc_ft for {uperfcetation,

T BiE T roks 2

“The internal fuperfices of the uiterus appears to
be invefted with. a {light inflammatory cruft of
plaftic or coagulable lymph; (§ 19.) which forms
the membrana caduca, (called- alfo| membrana de-
¢idua), of Hunter. i

This
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This membrane-like cruft phyfiologifts diftin-
guifh into two laminz or layers; one of which,
denominated " Jamina  craffi;, invelts the whole
internal - cavity “of the uterus; except the imme-
diate openings-into the fallopian tubes, and the
internal orifice ‘'of the cervical..canal; while the
other is the growth of a larer period, and appears
to 'be 'generated in the following manner, “viz:
after the formation of the ovulum is fairly com.
menced, and this minute body begins to ftrike its
roots into the decidua, already mentioned; this
fecond lamina begins gradually to expand, and is
thus continued from' the place where thofe minute
roots begin to pullulate, over the remaining
fuperficies of the ovam, whence it has been
diftinguithed by the name of caduca reflexa.

S 57t

Although the ovalum be formed itfelf at an
carlier period than the embryo which it is deftined
to contain, yet the real organization of the former
feldom commences earlier than the termination of
the firft week after conception. For I very much
doubt, whether or not, at an’earlier period than
this, any unequivocal veftige of an organifed body
has been ever obferved in the impregnated uterus
of the human fubject. “

S 572
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§ 572

~This ovulum, or little egg, is compofed of two
proper membranes, befides that external adwven-
titigus covering, which it derives from the caduca
of Hunter.

The proper membranes are, fir/#, an external
one, apparently deftitute of blood-veflels, which
forms the chorion of modern writers. From the
carlieft origin of this membrane a great part of its
external fuperficies is beautifully fet with knot-like
flocculi or minute piles of inconceivable elegance,
from whence it has been called, chorion mufcofum

Jeu frondofum, 1. e. the mofs-like, or leaf-like,

chorion. By means of thofe delicate piles, which
conftitute the rudiments of the feetal part of the
future placenta, the ovulum is inferted (as if by
roots) into the decidua uterina. (§ 569.)

The other membrane, lying interiorly, is deno-
minated the amnion, which is alfo deftitute of
blood-veflels, (§ 5.) it is indeed delicate and ten-
der, but yet of remarkable tenacity and ftrength.

§ 573

Tor a few weeks after the firft formation of the
ovulum, its two proper membranes differ very
widely from each other in point of fize, the

chorion exhibiting the appearance of a larger
bladder,
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bladder, to the infide of which the amnion
adheres under the form of a fmaller one, and is
attached in particular to that part which is
oppofite to the centre of the external floccofe
{uperficies of the chorion.

The interftice which then exifts between the
chorion and amnion is filled with a very fubtle
chryftaline water, of doubtful origin, and tranfient
continuance.

For when the amnion begins, during the firft
months after conception, to increafe with greater
rapidity than the chorion, and to gain on the
latter membrane in point of magnitude, this chryf-

taline liquor muft neceffarily undergo a fynchro-
nous, and perfe&tly correfpondent, diminution.

S 574

"The internal membrane of the ovum, from the
carlieft period of its formation (§ 5%0), till the
final clofe of parturition itfelf, is conftantly filled
with a fluid, denominated by phyfiologifts, Ziguor
amnii. This liquid is aqueous, and of a pale
yellowith colour; it emits fearcely any odour, and
is to the tafte bland, with a flight faline impreg-
nation hardly perceptible; phyfiologifts generally
{uppofe it to be a fource of nourithment, and
compare it to the white of an egg, from which it

notwithftanding,
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notwithftanding, differs in a very obvious dnd
eflential manner, as may be eafily demonftrated by
an attentive experimental inveftigation.

The fources of this fluid are as yet doubtful: It
is certainly, however, neither derived from the
foetus nor the umbilical cord, as it is not unfre-
quently found in abortive ovula, which contain
neither of thefe bodies.

The quantity of this fluid is in an inverfe pro-
portion to the bulk of the feetus. Thus the
fmaller and more tender the embryo, the more
profufe is the volume of l/iguor amnii, and vice
verfa.

Hence we are at liberty to hazard a conje&ture
refpe&ing the primary ufe of this liquor, which
appears to be fubfervient, not fo much to the
nutrition, as to the prote&ion and defence of the
minute body of the tender embryo, as yet in a
celatinous ftate, and, therefore, wholly unable to
bear the violence of external injuries. With
refpe to that fmall portion of the liguor amnii,
which has been fometimes (though fo rarely as to
deferve to be efteemed a preternatural occurrence)
found in the ftomach of the feetus, it cannot
poflibly be deftined for the purpofe of its nutrition,

as will be obvious to any one who confiders how
2 extremely
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extremely inert and empty the chyliferous fyftem
of even a more mature feetus appears, how unfit
for, and even how averfe from, the arduous and
important procefs of chylification. To the forego-
ing circumftances we might. (if neceflary) fubjoin
various examples of feetufes deftitute of heads,
with diverfe other arguments of a fimilar nature,
and tending to the eftablifhment of a fimilar refult.

§ §75-
The embryo itfelf, which ({fufpended by the

umbilical cord, as fruit appended to its foot-ftalk),
floats in this liquor, begins to be formed about
the third week after conception: it appears firft
under the very fimple globe-like figure of a fmall
bean or kidney, to which the rudiments of the
extremities are gradually {fubjoined, the fymmetry
and f{pecific form farther completed, &c.

§ 570

According to the ufual courfe of nature, the
female of the human {pecies is zniparous, and con-
ceives only one feetus at a time. She not unfre-
quently, however, bears twins, the proportion of
which to folitary births is, according to the calcu-
lations of Suffmilch, as one to feven. In a cafe
of twins each feetus has its own amnion, but they
are both enveloped in a common chorion.

VOL, II. L That
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S577
Tiat mediam, by the aid of which
1A " fa "—\ {r= -V |
cal intercourfe is. prefcrve :
and mother, are the umbilical cord, and th
centa through which this cord s minutely d
tributed.

S 578.

Tlie umbilical cord, which appears to be co-
cval with the embryo itfelf, is indeed very ftrik-
ingly diverfified, not only in point of length and
thicknefs, but alfo with refpe@ to the place of

its infertion into the placenta, its varicofe protu-

berances, &c. In general, however, it is formed
-of the fpiral contortions of three blood-veffels,
“namely, a vein running to the liver of the feetus,
“and two arteries which originate from the inter-
“nal iliacs or hypogaftrics. Thefe veflels are fe-
“parated and diftinguithed from each other by cel-
Jular partitions, running in various dire&ions, and
“have their lights or diameters frequently firaitened
“by the fmail nodes or valve-like bodies of Ho-
“boken. : ‘ " RS
Thefe veflels are colleCted and compacted to-
gether into a cord by means of cellular membrane,
which being filled with a fingular and very limpid
~humour, exhibits the appearance of jelly, but is ia-
“vefted exrernally by a contitvation of the amnion.

R o
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S 579

At the place where the ferus is attached to
this cord, the latter is joined by a peculiar body,
which originates from the bottom of the wefica
wrinaria (§ 486.), and purfues a middle courfe
between the two umbilical arteries, namely, the
urachus. This body is, in the human {pecies,
pervious, for at leaft a fhort fpace, and afterwards
totally difappears ; but in other animals belong-
ing to the clafs mammalia, leads onward to what
1s called the allantois. Of this allantois the human
feetus appears to be entirely deftitute, unlefs we
be inclined to defignate by this name that myite-
rious and tranfient weficula umbilicalis, uniformly
obfervable in the human ovula, between the cho-
rion and amnion, which (if I be not greatly de-
ceived) Ifbr. de Diemerbroek firft difcovered long
before it was feen by Albinus or Zinn. But in
more modern times it is cifcovered too frequently,
and with too uniform an afpe& in unvitiated and
fruitful human ovula, (even to fo late a period as
the third month after conception), to be, any
longer confidered as an accidental, a morbid, or
a monftrous conformation of the part.

| § 380
‘The blood-veflels of the cord, of which we
have alréady {poken, pafs into the placenta, which
was formerly faid to originate from the leaflike
L 2 fuperficies
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fuperiicies of the chorion, a membrane attached
to, ‘and" even inferted 'in, the ‘decidua craffa :
Hence we perccive thar the placenta’ s a-body
ompofed of two differént kinds of fubftance, re-
ceived from an equal number of fources. “Thus,
for example, one kind called the wrerine, from its
immediate appofition ‘to that orpan, 'is derived
from the decidua, and conftitutes the fpongy pa-
renchymatous portion of the placenta; while the
other belonging to the feetus, and therefore call-
ed the fetal part, is derived from the umbilical
veflels diftributed throughout the chorion.

At this time the increafe of the tender ovum
is unequal, fo that the growth of the fimooth por-
ticn of the chorion is greater and more rapid
than that of the mufeefum or mofs-like ; hence
it is ‘cvident, that the relative magnitude of the
placenta to that of the whole volume of the egg,
is greater in proportion as the conception is more
recent, and lefs, “on the other hand, accordingly
as the pcriod of parturition'is nedrer.

As pregnancy graduoally advances; the placenta
becomes more and more clofe and compadt in its

tertny
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; it is imprefled ‘with groovesy and diftin-
guithed into lobes on'its external furface ‘which
refpects the uterus; but'is fimooth and highly po-
lithed ‘on its intornat, which, looking “towardscthe
factus,
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footus, is inveiled or lined by the amnios. . With
regard to, magnitude, thicknefs, figure, and {itua-
tion or point of cehefion o the utcrus, it is fub-
je&t toa multtude of diverfities 3 it is attached,
howevery for the moft part, to the fundus or bot-
tom: of that rorgan ; and is, upon the  whela,

cqunlly dc{’mutc of Lo'h {Lll{lDlh[} (§ 205:)and

......

8465 .14

Although all phyfiologifts unifermly conenr in
this, that the placenta is the principal orgaa
through the medium of which the tender - foctus
is fupplied with nutriment, yet various coniro-
verfies have latterly exifted among them refpedt-
ing the genuine mode of ifs oflicial action, and its
reciprocal relationy as well to the uterus as 1o the
feetus. - From an astentive,and impartial confide-
ration of all the tf‘ﬂ‘imonv that can be colleed
on this fubje&, the refulr appears to be, that there
exifts no  diredt anaﬂomofs between the blood-
veflels of the maternal mterus and thofe of the
umbilical cord 3 but the arterial blood which paffes
by a' continuous route from the uterus of the
mothier to that portion of the placenta that owes
its origin to-the decidua craffa, is there abforbed
by the, incipient radicles of the umbilical veins,
that are dittsibuted throughout the mofs-like por-
tion of .the chorion,.and thus condu&ed into:the

L 3 venous




166 - OF CONCEPTION -

venous trunk of the funis umbilicalis : while, on
therother hand, the -blood-which is conveyed
back from the feetus by. the -umbilical arteries,
being in like manner effufed into the parenchyma
of the placenta,-is -taken-up by the venous radi-
cles'of its uterine portion; and thus finally re-con-
veyed into the fubftance of the utérus itfeif.

The foregoing opinions reccive additional con-
firmation from the many well guarded but fruiz-
lefs attempts that have been made by different
phyfiologifts to inje@ the veflels of the umbilical
cord through thofe of the uterus, or, on the other
hand, to fill the we/fls of the latter organ by in-
jections forced through thefe of the former. As
a further evidence in fupport of the fame prin-
ciples, we may mention the difference which is
obferved to exift between the pulfe of the mother

and that of the feetus before their final difen-
gagement from each other; and laftly, it may"
not be improper to add, as a circumftance tend-

ing to the cftablithment of 'the fame refulr, the
oblcrvations which we formerly delivered refpect-
ing the difference between the nature ‘of the

feeral and that of the maternal blood (§ 14%).

But farther, it appears probable that‘a portion -
of chyle is alfo conveyed 1o the feetus along with
the blood of the mother. For befides the confide-

ration,
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ration, thar the blood of the’mother is ‘not at adbv
virney ‘equally pure andcunmixed, but, for fomc
hours atter -every mealy” curries’ along withii it, “amEc
ansronaflimilated fhare, that portion “of xchyleare=-
cently: received from thierthoracic. datty lit <hastc
beén demaonftated, on a-former oceafion; that thie -
aterus itfelfipoflefles a fingular and ftrong affinity™”
to the chyle and milk (§ 550. §53.); and there
are-alfo ow record a great-variety of obfervaiions,
from which it appears, that a milky juice has been:”
atually difcovered in the uterine portion ofiahes
placenta. ek oy sfligofoityd

","‘.

L o i
Duringnthe proqreﬁwc advancement of Jpr%g-
nancyy while the feetus: and fecundines.in rereafedis
very remarkahly i maghitudey 'it'is obvieds: thaec
therurérus muftsbe dfoifdbiedted o {triking andis
remarkable, ¢hangess ¢ Befidesdthe muamenrtatonsy
of lits:s bulk; fouextremely kbident vac firfbriviewpn
thefe changes sefpe&ialfwirtsfitdarion  andd figur o
buaffe®t more efpecidlyrdie vexssirerofiahis fina
oular and importantivifenswidhuspin-confequence:
of the upiform sud Wdighty xougeftion of humours::
which the grav:d uterus is obliged to fuftain, it
is hkcv.z»&&fm«bje&eitmwc\tfe&nc alteration,” both
with regard goshet Sdreoef Lirs-blood- veflels,) vand’ o
shitnon 9y 2abdsd oW cadiom od: i bookllers
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" —e—

e =g e N




168 OF ‘CONCEPTION

alfo- with refpe@ to that of its parenchymatous

portion, throughout which thofe veflels are inter-
woven.

-On the prefent occafion it may not be impro-
per to obferve, that in proporticn as the impreg-
nated uterus advances in maguitude, its blood-

veflels lofe thar mazy and convoluted appearance,
for which they are at other times fo very remark-

able, and aflume courfes much more re&ilineal or
direct; while at the fame time they are {ubjedted
to-a confiderable extenfion of their diameters, and
a confequent increafe of their real capacities.
Thus, even the uterine veins have become fo ex- 1l
tremecly capacious and prominent, as to have been 5

miltaken by numerous anatomifls for true finufes.

With regard to the parenchymatous portion of
the impreguated uterus, it becomes gradually
more and more lax and fpongy,. efpecially where
it is in contad with the ovum contained ;/fo that
towards its fundus or bottom it becomes confider-
ably thick, and in a living and healthy female, is
greatly diftended with blood, and poflefles the
powers of life in a very high degree. - This or-
gan 1s, notwithftanding, foft at the fame time,
and very widely di erent in its general habit and
appearance from the firm and compaét fleth of the
uterus
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aterus in an unimpregnated ftate: this difference
is ftill more ftriking if the fubjeét containing the
pravid wterus be dead, in which cafe, provided
pregnancy be confiderably advanced, this orgaa
falfely affunies in its texture (as was formerly well
obfcrved by Arantius), a lamellated appearance.

v

briefly to enumerate a few more of the moft
important changes to which the gravid uterus is
fubje&ed, together with the moft remarkable enes
that occur in the ovum and foetus. Thefe changes
we will confider in the fucceflive order in which |
they appear throughout the feries of ‘fen lunar

It may not be amifs, on the prefent occalion, i
4

months, which period of time is now, with fuffi-

§
1
cient propriety, fuppofed to conftitute the moft | !

natural term of pregnancy.

S 583

As we uniformly obferve the uterus beginning
to' fwell fhortly after- the time of impregnation,
(§ 567.) {o being from that period increafed both
ih bulk and weight, it defcends a little deeper into
the fuperior part of the vagina; notwithftanding
this defcent it ftill recains its former figare in all, 1
cxcept ‘the following, refpe&s, viz. its fundus
becomes'a little more convex, its: anterior paries
or wall, recédesa little farther from the poferior, |
and its cavity, which was before very narrow and ,
almoft i
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almoft triangular, nowaccommodaresTndelf 1o x\}m
globofe figure of the.ovuluariti enclofdsirv g smsoc

2 ,i;;ft 2EIR :.I bo i )fl e )'{[1 "J(r' ) 'i“ §

About Ehc e*xd of 1hie fwllhonthis the ovdddm

itlclf amounrs to thefize ofi-alipigeon’ segn, rand:
has the twoldecidudes feparated fromurohch rothery

and- alfo the - fmalli amnion: fitvatedsde a ldiftance

from thelarg ger chorion: about the tdrmination of
the third month it attains the fize of a gooft’s
€gg, the caduca reflexa becomes approximated to
the crafla, and the amnion approaches nearer to
the chorion. "The amnion abounds, at this time,

with a profufe volume of fluid denominated liguors
amnii- In this liquor the embryo, as yer very
tender, and extremely fmall in-proportion: to- the:
quaatity of the furronnding fluid> (being’ at ithis

time fcarcely equal indnagnitadeito-d finalk moufe) s
appears to fluftuaterinca loofe “and unfteady:::

manner, and is even now:inaprecipirate: poﬁcux |

J |

About the fourm month aftcr concepuon, the
uterus begins to aflume.more of an oval or fome-
what globe-like appearancey ity rieck! b@mg,vmorc

and more foftened, gradually fhortenedyramd! ns;fit;.',
were, deftroyed, or: ratherilatverly ditehded i .

v

again protrudes upwardsy and begimsste: deend:i

from the fmaller into -the Jarger|pelviganiAds the:
fame time the fallopian tubes themfelves, with the
convex

AEP Y Jhk s

| Fie 24k I‘,
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thefe tubes are, however, attached and connefted
fo clofely to the fides of the uterns, that they
cannot recede from them, more than one half of

their own length; hence, when only viewed -
fuperficially, they appear to originate and proceed

from the middle of the uterus, which has givei

birth to a very ‘erroncous opinion refpe&ing the-

aftonifhing increafe of the fundus uters.

From this' time alfo the feetus: acquires’ by’

degrees fuch an increafed magnitude, as renders
it more proportionate to the capacity of the ovum,
and begins about the fame period to fix itfelf in'a
more {teady and firm pofition, which it preferves
till the very clofe of parturition: in this pofition
its head is' placed in a downward diretion, and
and its face turned towards the lumbar region ‘of
the mother, inclining, for the moft part, fomewhar
obliquely towards the left fide.

Y 585
In the middle ftage of pregnancy, which occurs
about the end ‘of the fifth month, the uterus has
attained foeh a magnitude, that its fundus is
elevated to'a- point half-way between the pubss
and ambilicus; and the pregnant ftate becemes now
rialn 3007 08§ obfervable

convex bottom of the uterus being elevated or
borne upwards, are thus extended and elongated;
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obfervable from the external appeatance of the
abdomen,

About the fame time, the feetus' becomes moré
perceptible to the mother from the agitative mo-
tion of its body, though we are not able to' deter-
mine, with accuracy and . definitude the precife
period of time at which this motion Itakes place.
It ‘appears now, however, to be more vigorous
and a&ive, fo that, according to the common ufe
and acceptation of fpeech, it may be faid to be
the unequivocal a&icn of life.

S 5806.

Thiroughout the five remaining lunar months
the urerus, with the feetus which it contains, make
oradually ftill farther advancements in point of
nagnitude. Thus, at the end of the fixth month
they reach nearly to the umbilicus or navel ; and
about - the 151‘1“3'1?.‘(10*1 of the eighth approach
cven the fcrobiculus cordis, in' confequence of
farther protmﬁon upwards. © The cervin uteri s
in the mean time more and more obliterated, re-
duced nearer to a level with the adjacent parts of
that organ, and its parietes or walls confiderably
diminifh in thicknefs.

§ 587

=
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§ 587

Finally, about the end of the tenth month after
conception, the uterus being opprefled and over-
powered as it were, by its own bulk and weight,
(its longitudinal axis, amounting in general to 11,
and its tranfverfe to ¢ inches in length) begins
again to fubfide, and as the period of parturition
approaches, its offium or mouth is gradually ex-

~X
(5%

;
i panded, and thus exhibits an orbicular or ring-like
, opening.

3

bl Each membrana caduca, more efpecially the
J

’a’x’"bl { refle®ed one, which adheres to the chorion,

q
I

having been graduaily attenuated for feveral
months immediately preceding, exhibits now a
kind of net-like appearance diftin&tly marked by
fhort fibres of a whitifh colour.

Such is the fize of the placenta at this advanced

period,  that its greateflt diameter or breadih

k. amounts to about g inches,. its leaft diameter or
thicknefs to_abcut one;inch; and its weight to

EEaFF

e
=~
)

about one pound, and fometimes more.

The length of the umbilical cord for the moft
part equals, and fometimes even exceeds, eighteen
inches.

MR L R
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The weight of ‘a matare and well grown feetus
is nearly feven pounds, its length” about twenty
inches.

The quantity of the liquor amnii is fo extremely
variable, that it cannot poffibly be™ afcerrained
witlpanydegiet of defiditude’s 51" BNERALL how-
ever, it fearccly amounts to a pound, provided ihe
feetus be heaithy and robuft.

SECT. XLV.

OF THE NISUS FORMATIVUS.

§ 588.

HAVING thus enumerated and de.
fcribed, in a plain and fimple manner, the moft
obvious and unequivocal ‘phenomena of ‘concep-
tions, together with fuch changes as are difcovered
by attentive obfervation to fucceed each other,
during the progreflive courfe of pregnancy, not

only in the human ovum itfelf; but alfo in the

foctus which ic-embraces, and contains, we now
proceed to an inveftigation of thofe phyfical pow-
crs, by the influence and efficacy of ‘which the

fublime
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{ublime and truly aftonithing procefs of generation
- appears to be moft probably accomplithed.

§ 589

; ... Lhere are pot wanting certain chara&ers of
) f high celebrity and diftin&ion who attempt, even
In our own times, to explain the divine procefs, in
-the following bricf and fummary manner; they
contend that the genuine work of a&wal generation
has not, at the prefent time, any real exiftence at
all; on the contrary, they allege, that the whole
human race poflefled, under the form of original
i | germs, a joint pre-exftence in the genital {yftem of
one or other of our firft parents, and that thefe
germs have ever been, and are yet, fubjeted to '\
gradual evo?uizam, accordmg as the progreflive
i lapfe of time, aided by thc co-operation of fpecific
" caufes, has contributed to awaken them to the
-€Dj¢ymentof _opcn and a&ual life.

< 1 } 15

LAV I3E
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- Unfortumte]y, however; for the advocates of
ithe foregoing shypothefis, an effential difference
of opifion prevails among them on 2 point of
conﬁderabl@ magnitude and ' importance ; thus,
-while fome of them arcranxioufly in queft ofthofe
~origingl germsamong: the animalculae thar people
the. fcmer\ Qf the males others are fearching for

_thofe mlgfofgopxc amimals with no lefs mduﬂry and
zealin the ovaria of the female,
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| §590.

To the latter of thefe fecls in-phyﬁnlooy, I muﬁ
acknowledge that I mylelf was formerly an adhe-
_rent. 1 was lead to adopt the ogpinion of this
learned body not only by the rcfpe&'tble autho-
rity of its numerous advocates, but alfo by the
want of another more"ratlonal a_nd.fausfa&ory.
At prefent, however, 1 am obliged to. répi]diétc
this do&rine entirely, to cenfefs my errrors, and
endeavour if poflible to corre& them ; having
been fully convinced, from a more clofe and mi-
nate attention to the phenomena of generation,
hat nature performs this procefs in a manner quite

different from that contemplated and embraccd in
the theory now under confideration.

seds 591.
o For I am indeed dul)r more and more ‘con-
n‘:;inc%l, that all living organized bodies poflefs,

rom their earlieft. effort at org anization to the
do,nc* gLua of their exiftence, a pccuhar power
perpetually ué"hve, _ pcrlctually ffﬁcauous, the
‘immediate deftination.of which is, firft;"te meuld
the bodies in which it refides into thelr native 'md
fpecific forms by.the mylterious proceﬂ, of gene-
mlzo;v to preferve them afterw Ards fro‘n c’ ﬁruc«
“tion by the ceafelefs tunction of nutrz/zpn, and, in
cafe of accidental mutilation, to reﬂ;orc ‘thei parts

-amm, as far as couﬁﬁert with the rcglﬂar efta-
e . “blitfiments

)
£
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blifhments of nature, by the procefs of repro-
duction. That this energy may not be confounded
with the other kinds of vital energy, let it be
diftinguithed by the name of nifus formativus,
By this name, however, we mean to defignate not
fo much a caofe as a perpetual and uniform effed,
the exiftence and reality of which are deduced
from a&ual obfervations made on the conftant and
univerfal occurrence of certain phyfical pheno-
mena. [t is thus, with views, and on principles
entirely fimilar, that we make ufe of the terms
attraction and grawitation, to denote certain ener-
gics or fources of attion, the caufes of which
are notwithftanding ftill invelved in more than
cimmerian darknefs.

§ 592.

To me it appears, indeed, highly probable, that
a ftated period of time is requifite for accomplith-
ing the intimate mixture, the union and complete
concodtion or maturity of thofe various inquiline
humours, belonging to each fex, (§ 518. 524
542. 543.) which are doubtlefs difcharged into
the cavity of the uterus, during every a& of fruitful
coition, This term of preparation having at length
elapfed, and the liquors being fully matured and
brought into the moft perfeé ftate of union and
reciprocal influence, the nifus formativus is forth-
with excited into adtion, by means of which the

VOL, 1L M {permatic
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fpermatic mafs, hitherto formlefs and ehaotic, if
partly arranged and organized into the clegant
and beautiful envelopes of the mnafcent ovulum,
and partly moulded into' the figure of the living
embryo which this minute bodie: enclofes. From
this theory we can affign a fatisfaltory reafon,
why the uterus, for the two firft weeks after con-
ception, appears to contain a mafs of crude and
fhapelefs humours alone, and does not exhibit,
even to our beft glaffes (now brought to very
high' perfe&ion), the fmalleft veftige of an or-
ganized embryo, which, notwithftanding burfts
into view almoft inftantaneoufly about the end of
the third week, and is, even on its firft appear-
ance, of confiderable magnitude.

§ 593

Of the nifus formativus we are prefented with
more remote veftiges thronghout every department
of natural bodies, not excluding even the mofk
fimple elements of matter, where original germs
cannot poflibly be fuppofed to have the: thadow of
an exiftence. Thus, the clouds themfelves aflume
their own determinate forms, and even the ftream-
ino torrents or veins of the ele@ric fluid preferve
fpecific figures.” There are, again, inthe mineral
kingdom, fpecimens of metaliic. chryftallization,
which, if indeed the form alone be confidered, and

the
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the prerogative of life kept entirely out of view,
bear the moft ftriking refemblance to truly orga-
nized bodies.

In teftimony of the truth of this, we need only
mention the curious hypniform cryftals into which
refined or: depurated copper thoots when firft
reduced to a ftate of fufion, or that exquifitely
beautiful {pecimen of native peruvian filver which
they call filicinum or fern-like, from the refem-
blance of its figure to that of the plant denomi-
nated fern.

S 594

In like manner both the animal and vegetable
kingdoms afford numerous examples of organized
bodies, in which, from their magnitude being fuf-
ficient to render them vifible, from their beautiful
and unclouded tranfparency and from the extreme
rapidity of their progreflive growth, the whole
procefs of generation is completely unmafked as it
were, and may be fubjeted to the examination of
the naked eye. The refult of attentive and minute
obfervations made on this procefs ia fuch fubjedts
as' thefe, will be fufficient to evince, on the autho-
rity of the moft indubitable teftimony that, at leait
in'thefe bodies, no germs pre-exift. In illuftration
of the above pofition it will be fuflicient to mention

M 2 from
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from among the different individuals of the vege-
table kingdom, the conferra fontinalis. And from
thofe of the animal, the hydra wviridis.

5 595.

1 thould far exceed the limits preferibed to thefe
inftitutions were 1 to attempt a minute and ciroum.
ftantial detail of the varions arguments whickh, in
my view, bpature herfelf furnithes to prove the
potent influence of the nifus formanvus 1w tae
procefs of generation. It may be proper, how-
ever, briefly to ftate a few of them, the force and
Cu.w y of which will appear fufﬁacntly evident

n the ﬂlohleﬁ examination.

§ 596
Thc firt argament I fhall further propofe on

this fubje® is taken from the hiftory of thofe
ctirious and intercfting fubjedts of orgasized nature
denominated bybrids. From a very beautiful and
celebrated experiment it appears, that, if prolific
fcmalc “hybrids be fucceflively through feveral
generations impregnated by males of any given
fpecns different from the fpecies of the femalcs,
the new offspring will gradually d\.watc fo widely
from tI1= “original form of the motbcr, and makc‘
fuch evident and effedtial ftrides towards that of
the’ father, as tolofe at length every. ve{hge of
fimifitude to the formez, and become finally, (by a

fpecies

”~ - A
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fpecies of arbitrary metamorphofis) completely
affimilated to the external figure and appearance
of the latter.

S. 597
There exills a phenomenon or faé relative to
{tory and prodution of mon/lers, (the truth
which is too well afcertained and eftablithed
nit of a doubr), that merits our attention
lc on the confideration of the prefent intereft-
u> and intricate fubje&. Itis a circumftance well
cnown to naturalifts, that thofe animal produc-
tions denominated monfers-(moft of which are
fuppofed, by the advocates for the celebrated
doétrine of ewolution, to have pre-exifted .in a
monftrous gefm_zfarm {tate from their original crea-
tion)—it is, I fay, well known, that fach preter-
natural produdions, though very frequent among
certain {pecies of amimals in a fubjugated or do-
meftic ftate. {more efpccially among fwine), are
notwithftanding very rarely found among the ori-
ginal and free-born animals of the very fame fpe-
cies, that have never been reduced to an humble.
ftate of domeftication, bur ftill range the com-
mons and wilds of nature, wholly exempt from
the tyrannic comeroul of man,

M 3 § 5q8.
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§ 598.

It is neceflary further to obferve, that not only
monftrofities co-eval with the birth 'of animals,
but alfo fubfequent adventitious mutilations and
other /pecies of deformity, whether produced on
the animal {yftem by accident or defign, become
now and then completely hereditary ; and thus,
what was at firft the effe& of art alone, may be

{aid to become at length the aétual work of nature
herfelf.

S 599-

The phenomena of re-production in general are
much more eafily and rationally accounted for, by
confidering them as the refult of a nifus forma-
tivus, than by referring them to the pre-exiftence
of partial or'local germs. This obfervation is
more fully and clearly illuftrated, and its truth
more forcibly exhibited by an application of it to
{ome particular inftances of re-produ&ion, as that
of the nails, for example, which after the entire
lofs of the fir/?, are well known to be frequently
regenerated on the fecond phalanx of the fingers,

§ 600.

Again, in certain parts of the body where no
sre-exiftence of germs can poflibly be fufpeéted,
we not unfrequently fee organic parts of a pre-

ternatural
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ternatural order produced by the wis medicatrix
nature, when roufed into aion in Confeou:nc:P
of accidental difeafes :

luftration of this,” we may mention th ofe fmnll
offifications known by the name of oficula Wor-
miana; which, in cafes of bydrocephalus internus,
are formed by the provident powers of the ani-
mal fyltem, for the purpofe of arching over and
thus completely clofing the enlarged fontancl.

§ bor.

Finally, on comparing with candour, and weigh-
ing with impartiality, the various arguments on
cach fide of the queftion, it very evidently ap-
pears, that befides a power of exciting to motion
and adtion, which the advocates for the pre-ex-
iitence of germs attribute to the male femen, in
order. to render their favourite theory more fpe-
cious and plaufible, they muft alfo beftow on that
fluid plajtic or formative powers of the utmoft
extent and influence : Whence it is obvious, that
the doétrine for which they fo zealoufly contend
is- of itfelf whol ly inadequate to the e‘wlm&tton
of the numerous and intricate phenomena of ge-

neration, unlefs it be aided by the powerfu) con-

currence of a zifus formativus: Whereas, on the
other hand, the fyftem which we have juft pro-
pofed on the fubject is,” without the bold pre-
{fumption of pre-exifient germs, fully fofficient to
explain all the multiplicity of phenomena attend-

M 4 ant
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ant on this divine procefs. © Let us ‘then-on the

prefent, as we thould on‘¢very other'point of con.
trover{y, adhere to that do&rine which is moft
fimple in its nature, and meft conclufive in its end,
from a thorough conviétion, that an unneceffary
multiplication of entities or caufes‘is niolefs repug-

nant to real and pra&:cal utility, than to the tenor

and fpmt of found pﬁllofophy

p—

SECT. XLVL

OF PARTURITION, ANDJTS CONSEQUENCES.

TH E fctus bemg rtgularly formed and
f&fhiantd by the energies 6f which we have hi-
thesto treated, and advanced through the pros
greflive ftages of its fubfequent growth, will it be
broughe to a ftate of feetal perfe@ion, muft, afier
arriving at this' particular pericd-of marusity; be -
fnally uthered into the enjoyment of light and en-:

tire life, by the painful Emﬁnefs ‘of’ p&vm

aaeean 3kl o 1'»‘_5';;

s, 6031. 3 10 ~7“'!;

This eritical and importane parﬁﬂd lrr!!u,agcc- t
ably to the wufual order of fportanedus:nature;

(whnh is the enly obje& eontemplated: in phyfio-"
logy)s

EriRERs. FEEZTdeiviid
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logy), -aboutthe termination-of. the, tensh’ lupar- -
mamh 1.:€4 abem the 39th,or 4o;h week afm" .

§ bog. .
thn a pregnant female. ﬁnally arrives at, th:s; ,
eventful crifis, fhe is forcibly impelled to the la- -
bour of parturition by an infuperable necefity,
already faid (§ 295.) to be lefs fubje& ta the con-
troul of the will than that which urges to the per-
formance of any other fun&xon belongmg to the
human body. £8 J:

RO §TOOBA OITTEUTRAT %O
With refpc& to the caufes of a revolution fo
determinate and fudden, different and even oppo-
fite: opinions have-been entertainied by diffcrent
phyfiolegifts.. When we-view, 3nd- take interafiz:
tensive confideration, all:the awendant circums:
ftamces, it .appears meceflary to; refer the emifes:
which immediately- impals «to7 parturition, : taan -
cternallaw of narare, which has hitherto received -
no-better explanation. than bty been givén 162>
great many.qther: phyﬁf:alﬁh&ﬁqmena, whichtale
place in like manner at regular and fated periods ;
fuch, fer example, as theamet@imorphofis of infe&s,
the  progreflive *flages: -of - exuptive fevers, - théir
crifes; &c. e Without fubjetting themfelyesto'+
th.c j&ﬂ charge of fancifully €utering on an abferd)

{peculation,
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{peculation, certain phyfiologifts have compared a
mature ovum, in the uterus of the human fubjeé,
to the healthy fruit of vegetables, which when
completely ripened, fall fpontaneouily from their
parent plants, in confequence of a felf-confriétion
cf the veflels through which' their nourithment
vas-conveyed. It has been in' like manner: ob-
ferved, that as the ‘period iof parturition: ap-
proaches; the human placenta fuffers a flight de-
gree of conflrition, and becomes thus prepared,
as it were, for its impending {eparation from the

{urrounding uterus.

With regard to the gpinion entertained on this
futjeét by phyfiologiits in general, namely, that
the amazing expanfion to which the impregnated
uterus is fubjedted, with a multitude of other im-
preflions or impulfive powers of a like nature, act
as the genuine exciting caufes. of parturition, it
appears to be very clearly and’effe@ually iavali-
dated by a great variety of arguments, which may -
be fairly deduced from the unequivocal pheno-
mena of the animal econemy itfelf: 'of thefe argu-
ments we think proper to mention the following,

namely, in numberlefs genuninecafes ‘of “extra~
uterine conception, where ‘the feetufes have been
¢ontained, for example, in the Fallopian tubes, ‘or
in'the ovaria, the uterus has notwithftanding been
attacked by painfol and ‘convulfive tlirows; about:

the
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the termination of the tenth lunar month after the
occurrence of fuch preternatural conception.

§ 606.

Befides “the exciting, it is evident that there
muft be alfo the joint co-operation of very pow-
erful efficient caufes, arifing from the nature and
properties of the uterus itfelf, and of the contents
which it enclofes.

The proximate or immediate and primary caufe
muft be doubtlefs referred folely to the wira pro-
pria, or fpecific life of the uterus itfelf (§ 47.)

Of the remote caufes the leading and moflt con-
fiderable appear to be, the powerfui efforts which
are made by the afliflance of the procefs of refpi-
ration, and the extenfive confent or co-operation
of the intercoftal nerve with the other pertions

of the nervous fyftem.

§ 607.

When finally the labour of genuine parturition

is excited, its phenomena obferve a determinate
and regular order with regard to their commence-
ment and fubfequent progrefive courfe. In con-
fequence of this, they have been divided by ac-
coucheurs into- different fages, of which four
have been enumerated by the lateft writers on the
obftetric art.

§ 608.
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531¢ § 608. ’

In the fir/? ftage, the parturient patient expe- {
riences a flight attack of thofe peculiar and well+ 21 *‘
known pains, called in that flate precarfors o | o o8

warnings, which fhoot in a direftion from the
loins to the lower parts of the nterus, and which
are indeed felt ar intervals, (though with dimi-
nifhed frequency and force), throwghons the whole
period of parturition: the orifice of the uterus
begins, at the fame time, to be confiderably di-
lated, the abdominal tumer fubfides, an inclina-
tiod to pafs' urine becomes urgent and trouble-
fome, and ‘a- copious difcharge “of ‘mucus takes
place from the genital organs, now in aftate of "
&tﬂenﬁon and laxxty |

§ 6og.

-In the fecond {¥age, the pains increafe, and are” 4
now diftinguithed by the natae of preparantes, or
preparatory efforts + thie inferior fegment of the’
coverings or membranés of the' mmm are, at the’
fame time, protmdcd through rhe ut:cnm»c nnﬁcc‘
mto thevagigas 5it 20 IN2MYHEI 543 08 DN ’

S, -6 LO. B

In the third ftage the pains ftill continue greatly £
augmented in their violence, and are now denomi-* i
nared dolares ad partum*. They a& againit the

e

* i e. The genuine pains of parturition.
uierus
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uterus with a ‘more violent- impetus, and thds
poteatly protrude it downwards, while, ar the fame
time the uterus prefles with Tuch aftonithing force
on- the encarcerated fostusy as.vo ocafion a wip.
ture - in the membranes by ‘which it-is inclofeds= ~

§ Or11. e

During the fourz)) and laft ftage of parturition,
vhiie the patient is agitated with convulfive throws;.
and toriured with the moft excruciating pain, - fhie:
makes, at length, a violent exertion, (not une
frequendy accompanied with hotripilation, grinde
ing of the teeth, trembling of the knees, &e¢.); by
tic impulfive force of which, the head of the:
emerging infant is urged forward, and finally pro-:
truded quite through the external orifice with its-
face foremoft : in this unlooked for pofition: it is:
forced to advance, in confequence of the vertex
or crown of the head becoming lodged againft the
arch of the pubes, while its other parts are urged
onward, and obliged 10 revolve on the {tationary
VErtex, as.on an axis, or centre of motion. Thus,
amidft a profufe difcharge of bloed, the infant is-
finally excluded from its place of confinement, and
mtroduced to the enjoyment of light and life.

§Gr2.
The. foetus, being thus happily ‘excluded, the
birth of the fecundines f.iccceds, after a_fhort: in=:
t\.I‘le,"
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. terval, accompanied, in like manner, with painful,
though much lefs violent, throws : this latter birth
is, as well as the former, followed by a difcharge .
of blood, from that part of the uterine cavity to
which the placenta adheres by means of the
craffa or grofs membrana decidua.

§ 613.

The uterus, being thus, at once delivered of
its two-fold birth, by which it had been encum-
bered and - opprefled, is now contrafted by little
and little, till it is finally reftored to its former
fizure, and reduced almoft to its former fize.

§ 614.

During the firft week after the birth of the
child, there exifts, from the genital organs of the
mwother, an uninterrapted effufion of the Jochia,
a difcharge very much refembling the catamenia,

except that it is more. profufe in quantity, efpe-

cially when not in any meafure checked or dimi-
nithed, by the commencement of la&ation.  The
bloody or florid colour of the liquid difcharged by
this evacuation is, notwithftanding, changed; about
the fourth day to a pale red, and from thence
pafles on to afflume a white appearance.

.

As foon as the uterus is thoroughly cleanfed
of all remaining fragments of its deciduous mem-
brane,
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brane, and has thus finally completed the painful
and tedious tafk of propagation, it may again
refume the natural procefs of menftruation, oy

even return to the performance of freth immola-
tions on the altar of conception itfelf.

3 UL A VT,

OF THE DIFFERENCES BY WHICH THE HUMAN

SUBJECT IS CHARACTERISED BEFORE AND AFTER

BIRTH,

§ 613,

FROM what has been already faid
relpecting the mode of life enjoyed by the feetus,
while yet encarcerated within the parietes, and
immerfed in the warm-bath of the maternal uterus,
it.is extremely obvious that an immenfe difference
muft ‘exift,- between the fun&®ions of the animal
economy in this ftate, and, that,which fhortly fuc-
ceeds, when ithe infant is finally .introduced, by
birth, into entire life, and is poflefled of a power
of {pontapeous motion.  +An enumeration 2and

ftatement of the leading points or circumftances
of this difference, conftitutes the defign of the

prefent {fetion,
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§ 616.

“To begin then with the circulation of the blood,

it muft be obferved, that the route of this crimfon
-fluid is different in the fetal ftate, from what it is

in that which immediately fucceeds. paturition .ot
birth. During the continuance of the former
ftate, the fetus is conneéted, and preferves a cir-
cular intercourfe with the uterine placenta, by
means of the umbilical cord ; it has never, as yet,
infrired air for the purpofe of fupplying the blood
with that vital pabulum, a procefs which immedi-

" ately commences and is uniformly continued after
‘birth, when this reciprocal conneéion between

the mother and child, is finally deftroyed.
§ 617

- "The umbilical vein originating from the placenta
- of the mother, and paffing through what is called
~the umbilical ring of the feetus, dired@s its courfe -
~towards the liver, where it difcharges its blood
“into the finus of the vena portarum ; from thence
_the blood is diftributed in. part, by the ramifica-
© tions of this memorable vein, throughout the liver,
-and in part, conveyed by a dirc& route through
the ductus wvenofus Arantii, to the inferior or

afcending vena cava,

The two for‘cgoiﬁg canals, nanicl;y, both that
portion of the umbilical cord which is contained
2 in

AT T e S R e e S
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) 2 AT .. _ i
1n the abdomen of the fcexus, and alfo the du&us
venofus mentioned abovey fuffer after birth an
‘entire (ﬂ)ltterﬁﬂé&of tht‘n‘ cavities; and affame the
nature ‘and appearance of folid ‘cords, infomuch
that the former conflitutes what is dcaommazcd
' thc round &'gamem of the h‘ver. 5e; Gmiloe Wiy gy

7 o
o X2 143 ey CEPE N0 ) s

presfongy i § 6(8.4 2Rt i sed
W’hcn, 1avthe feetus, “the bk)od 13 con#e,yed
“#from the inferior vena cava to the right fide of:the
heart; the greater part of it is-deiiied a-paflage
from thence through the lungs, and is:therefore
“dire@ed wowards the left or poflerior auricleof
“the heart; by the vilve of Ealtachius; and admit-

ted inté that'eavity through' 'the foramen ovales

1§ b19.

&:11"For overithe mouth ofcthe inferior vena ¢ava,
“dfeerdics dftent from the Cavity of the abdomen-in
, *th‘efceia} feareja valveof alunated figure is extended,
“ielich) i Bonour of itsimmortal difcoverer, lias
S “eatled e wiilve of “Euftachius.  This luni-
““form body 18, for'the mott part, gradually oblite-
“rated aslife advinces; although in the foetal fave it
appears«te perform the importint office of direéing
“rhe’ Blobdyemergingfroin thetabdominal: cavity,
towards an orifice to be fpoken of prefently, which
__penetrates the feptum fitvared bc‘!wpm the two

Fafictes oft{re'hcai-t.““ i it

i p[ ~~;:.u~ e

R R,
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§ 620,

The orifice referred to in-the preceding para-
graph is called the forémien' suale, through which
by far the greater part of the afcending column of
blood, derived immediately from the inferior vena
cava, is conducted into the leff auris of thc heart

"

during each diaftole of the auricles : of this blood
the regurgitation is effeCtually prevented, by the

elegant falciform valve formerly mentioned, which

is clofely fpread over the foramen, and appears to
clofe that orifice completely, during each fyftolic

~motion of the auricles. During the firft years of

infancy the foramen ovale is in part clofed by means
_of this {mall valve, and partly obliterated by the
vradual but {low adhefion of its fides: in - cor-
refpondenc_c to fuch adhefion, the valve of Eufta-
chius itfelf undergoes alfo a flow and gradual

.diminution in point of fize, till fcarcely a wreck of
.t is Jeft behind.

§ 621.

Of that blood which, at the fame time, enters
me nght auricle of the heart from the fuperier
vena cava, a ve yﬁmll portion only can be received
by thﬁ Jungs of the feetus, as yet in a weak and in-
aSive cqndnw:}.. it 1s therefore taken up by the

dullus arteriofus, from the trunk of the pulmonary

artery (of which this du& is indeed the leading
branch) and conveyed by,a diret and fpeedy route
to

‘r'-'—t"rfj“ G ey o s, e T
T i e ot e L e
e - e, p
4 o+ 4_‘,.-1 2
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to the arch of the aorta, without paffing through
the lungs at'all. 'Within the courfe of a few weeks
after the birth of the infanr, the cavity of the
dactus arteriofus is, for the moft part obliterated,.
and its parictes or walls converted into the nature
and appearance of a denfe and firm ligameu.

§ 622. _

The blood being propelled through the trunk
of the aorta, that portion of it, deftined to be
re-conveyed to the fyftem of the mother, enters
the wmbilical arteries (§ 578.) which pafs through
the annulus umbilicalis, on each fide of the urachus,
and are, 'in like manner, after the birth of the
infant, converted into folid imperforated cords.

§ 623
As the hings perform in the feetus fearcely any
fundtion at all, their general habit and appeararce
differ very materiully from thofe which they affume
after the infant has commenced the procefs of

refpiration.  Thus, their bulk is proportionably

much lefs; their colour more dark, their fubffance
more compadt, and hence their fpecific graviry fo
much® greater, that when immerfed, recent and
free from putrefa®ion, into a veffel of water, they
fink “inftantly to ‘the 'bBottom; whereas, on ‘the

otheér 'hand, if the infant has chn born-in a living

ftate, and aken in air by infpiration, thefe vifcera.:
N 2 the

v
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for the moft part, float on the furface of water, or
of any other fluid equally ponderous. The right
lobe of the lungs appears to poflefs the peculiar
prerogative of being dilated a little {ooner than
the, lefrby the incipient influx of air in the firft a&
of infpiration.. With regard ro the other pheno-
mena of this new funétion of life, they were
enumerated. formerly, when we were treating
‘particalarly of the procefs of refpiration.

§ 624

Trom the obfervations which were Fformerly
propofed on the nutrition of the feetas (§ 574,
581.), it may be very eafily perceived that the
ftate and condition of the alimentary tube and chy-
Iopoietic [yftem, arc extremely different before,
from what they are after, the birth of the infant,
thefe vifcera being: in. the firft cafe inert and
wholly incapable of a&ion. Thus, for inftance,
in-the tender embryo of ‘only a very few months
exiftence, the larger, are perfe&ly fimilar in habit
and. appeatance to the fmaller, inteftines; but
during the clofing months of pregnancy the former
portion of the inteftinal canal (being confiderably
diftended with meconium) appears to mierit unequi-
vocally -that name by which it is afterwards dif-
wnguifhed from the latier,
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§ 623.

The meconium is a peculiar fpecies of faburra,
of a green colour, fhaded with more or lefs of a
brownith caft. It is doubtlefs derived from the
:ihqui'iine humours of the feetus itfelf, more efpc-
cially from the bile: that it is indeed of a biliots
'origin we are induced to believe from the follow-
ing confiderations :—Fir/2, becaufe the ‘earlieft
appearance of this excrementious fubftance corref-
ponds exadly, in point of time, with the com-
‘mencement of the biliary fecretion; and, Secondly,
becaufe we learn from accurate obfervation, ‘that
fuch monfters as are deftitute of a liver, have their
inteftines fupplied with nothing clfe buta femall
quantity_of colourlefs mucus inftead of the more
common and natural meconium. BIRAR

8 626.‘

" In the new-born infaat the form of the coecum
1s alfo very widely differént from what'it is'anthe
future periods of lifc; and ‘this inteftine’is then
continued in a dite& line with the appendicule
RErmiformiss i gty 03

1§ 1627

Several other differénces and pecaharities, of a
fimilar nature, we have already fpoken-of ‘on:parti-

enlar accafions, and fhall here, therefore, ouly
N 3 glance

-
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glance on them in the moft brief and tranfient
manner:

They are the Urachus (§ 579.) the membrana
pupillaris (§ 259.) and, ia the male feetus, the
defeent of the teftes (§ 501.) |

A few additional peculiarities will be fpoken of
with more propriety in the following fe&ion.
Others,-as being of lefs importance, we volan-
tarily pretermit in perfe filence.

§ 628.

The prefent appears to be indeed a very fit
and favourable opportunity for calling the attention
of the reader to three parts of the human body,
altogether peculiar in their nature and obfcure in
their deftination, which are of a greater propor-
tional fize in the foetus than in the adult, and
appear to be in a fpecial manner fubfervient to
the economy of the former, The true and une-
quivocal ufes of the parts now in contemplation
have not as yet, however, been clearly. and farif-
fatorily afcertained, although, anxioufly -fought
after by the combined labours of numerous and
very refpetable anatomifts. - Thefe parts are
defignated by the name of glands, although. their
parenchyma is far, very far, different from the
glandular, and they have never been difcovered

10
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to poflefs the fainteft veftige of an excrefory dud.
‘They are denominated the thyrvid gland, -the
thymus, and the renes fuccenturiatati.

§' 629.

The thyroid gland is fitwated on  the anterior’
fide of a cartilage of the fame name, which enters
into theé ‘conformation of the larynx. Tt confifts
of two lobes, and is of a lunated or falciform
figure; in the feetus it is diffended with a lympha-
tic fluid, but, as life advances, becomes gradually
more and more fpoliated of its diftending liquid.

§ 630.

The ' thymus confifts of a mafs of fhining and’
very tender flefh, is, in like manner with the'pre-
ceding fubftance, bilobular, now and then divided
into two diftiné& portions, and contains alfo e¢ca:
fionally a cavity of confiderable dimenfions.  This""
body is fituated beneath the middle and upper
part of the fternum, and afcends on each fide'éven
to the throut idelf; in the feeras it is' large,
irregular in‘its figure,'and abounds with a juice of
a milk:like nature; but as'youth advances it gra-
dually diminifhes in fize, until, finally, on the"
accefion ‘of old age, it isfo completely obliterated
as to 'exhibit fcarcely 'a fhadow of its former
exifténce: D, (16 |

N 4

§ 631,
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§ 631.

Laftly, Thie Renes: fuccenturiatali, (calied like-
wife glandule fuprarenales, capfule atrabiliarie,
&c.) are fituated benedth“the diaphragm, refting
on-the upper extremities of the kidneys. In adults
they are not only diminifhed in fize, but are alfo
removed to ‘a {mall diftance from the conta& of
the kidneys, and contain a dark coloured fluid,
which in the feetus is more inclined to a pale red.

SECT. XLVIIL

OF THE INCREASE, MATURITY, AND DECLINE
OF MAN.

§::632.

HAVING hltberto minutely confidered -
tbc numan economy,. in ‘detail, agreeably to the
feveral clafles into which its phyfical fun&ions are
divided, nothing further remains at prefent than
to take a general, brief, and comprehenfive farvey. :
of man in his tranfit over the diverfified ftage of -
life, and thus accompany him; from his earlieft ¢

vigal pj.;_lfc in an, embriotic -ftate, throughout the -

leading,

i v
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leading rewvolutions and @ras in his economy, down
to thefinal termination of his exiitence.
§ 633
Fiz/2; theny about the third week after concep-
tion, -the radimental organization of the embryo

appears-to - take place (§-575.)1 about the fourth
reck afrerwards, 'while the embryo {till enjoys an

extxcmdy low and languid degree of life, border=

Ing even on that of a vegetable, it is fupplied with
the firlt portion of genuine red blood (§ 13.}
The motion of the corculum or minute heart, has
been but very feldom obferved by phyfiologifts in
the incipient human embryo, but was long fince
difcovered by Ariftotle in the incubated chick, and
has been, from that period, defignated by the
name. of the punfum faliens. TWT AC

§ 634-
About the feventh or eighth week after con-
ception, the momentous procefs of gfleageny, or

the generation of bone, commences in the human

fubject. «Thofe parts whére offeous, or bony
matter'makes the firlt depofitions for the formation
of its muclei, are the clavicles, the ribs, the verte-
breey theJong cylindrical bones of the extremities,
the mandible or lower Jaw, and certain other
bones of the face, &ec.  Thofe parts again where
thc oﬂ'céu'; depofitions are fecondary in point of
time,
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time, are fome of the plain bones of the fkull,
fuch, for example, as the frontal and occipital:—
while the bones of the neck, &c. are formed at a
ftill later period.

The younger the embryo is, in particular, or to
proceed on a more extenfive and general fcale,
the younger the human fubjedt is, whether: before
or after birth, with the greater rapidity does its
arowth advance, and vice ver/: '

§ 635.

About the middle period of pregnancy, the
feetus becomes what may be called a genuine fub.
je& of witality or life, agreeably to the rule of
difctimination laid down on that particular point in
a former part of this work (§ 585.) Abour the :

fame time, the fecretion of certain humours make =

their firft appearance, fuch, for example, as thc‘u"l
fat (§°38) and'the bxle. bisdor

§ 636
As the feetus advances towards maturity the
tender hair begins to pullulate, the nails emerge
into view, the membrana ‘pupillarix‘-" gives ‘way
(§ 260), and in the ‘male f«=x the f{/lek Begm to"
dCchnd (§ :o:) - id ik, o1 baansvha

£ 1L

§ 637.




§ 637

About the clofe of the tenth lunar month, “the
infant is finally releafed from its imprifonment by
means of parturition (§ 603); after which, befides
the aftonithing revolutions in almoft the whole
cconomy -of its fyftem, detailed more amply -and
minutely above, it is alfo fubjeted to various
changes 'in ‘its' external habit and appearance;
thus, for inftance, that delicate lanuginous hair,
with which the face of the new-born infant is
overfpread, difappears by degrees, its wrinkles are
gradually obliterated, its anus retires within the
nates, which now begin to be flowly protruded,
&eco &e. &e, ~ Sih i;

§ 638.

"The infant alfo learns, (though indeed by very
flow degrees), the exercife of the various Saculties
of the mind, fuch, for example, as thofe of per-
ception, of attention, of reminifeence, of defiring,
&c. &c. from whence, in a very few months after
birth, it is fubjected to dreams, &c.

“§639.

The organs of the external fenfes undergo alfo
gradual or progreflive improvements, and are ‘
advanced to flill higher and higher degrees of ) -

perfe@ion, fuch as the external ears, the internal
3 nares,
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pares, alfo the coverings. of .the; eyes; fuch as
their fupra-orbital arches, their fupercilia, &¢..

§ 640.
“\The bones of the cranium acquire, in the meay
time; 'an augmented degree: of fismnefs. . The
fonticuli or chafms between -the; different. hones
are gradually arched over, and.about the cighth
month the procefs of dentition commences.

§ 641.
The infant is now ready to undergo ablaclation
or aweaning, being furnithed with teeth for the

“exprefs purpofe of fubduing more folid food, and
niot to injure the papilla, or nipple of the mother.

§ 642. assiii

Aboug the clofe of the firft year, the infant
Jearns to ftand alone, and fupport itfelf in an erect
pofition, the greateft and moft enviable prerogative
with which the human body is digpified.

§ 643

"The infant being thus removed from its mother’s
breaft, and poflefling the ufe and command of its
feet, makes daily advances in. growths and im-
proves in the power. of fpontancous motion, while
it acquires, at the fame time, another very import-
ant privilege conferred on the human race, namely,
the ufe of fpeech. ‘Ideas which bave become
familiar
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familiar to its mind it nowbcgms to make attempts |
to cxprcfs by the aid of that important organ: the
tongue. :

‘ § 644
““About the feventh year: of life, the milk-teet/,
or firft fer, being twenty in number, drop out by
‘degrees, and are replaced in a feries of years by
a fecond dentition, confifting of thirty-two peren-
nial or permanent teeth.

5 § 045
“"During ‘this period of infancy the memory far
“furpafles in'{trength and perfection the other pow-
“ers of the 'mind; and appears to be indeed in-a
very peeuliar manner vadapted for receiving and
retaining the figns of things; whereas after the |
fifteenth year of life; the glowing powers of the

f_unagmatwn ufually gain the afccndcncy&

§ 646.

This fuperior ftrength and adivity of the ima-
gination very happily manifefts itfelf throughout
_thofe years of life in which the human fubje& is,
“by a variety 'of ftriking and>‘very important
“changes'in the 'body, gradually prepared for the
“future performance of fuch funéions as conftitute
“the chara&ernﬂlc diftin&ions between the two

"ife\es. iy

§ 647-
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§ 647

Short]y after this period the mammee or breafts

“of the female fubje& begin to fwell, the chin of

the male becomes clothed in a mantle of coarfer
down, and a variety of other phenomenon occur
i ‘each fex, which ferve in like manner to an-

“nounce the gradual approach of puberty : thus,

in the female the catamenia begin to flow; while
in the male the fecretion of a true femen com-

‘mences, which is uniformly accompanied by a

more luxuriant crop of beard, and a very ftriking
charge in the voice from a fhriller to a graver
tone.

About the fame time the fexual inflinét (§ 289.)
that fpontaneous and potent call of nature, is firft
awakened into a&ion, and man, now in the blof-
fom of life, is fitted and inclined to venereal en-
joyments.

§ 648.

The crifis or precife period of puberty cannot
by any means be accurately afcertained. It i
much varied by diverfities of climate and of tem-
perament. In general, however, it occurs earhcr
in the female than in the male fex ; thus, i our
climare females may be faid to havc arrived at
this interefting period ‘againft’ the ﬁfteemh, but
males not before the twentieth year of life.

§ 649.
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§ 649.

Shortly after the above period the human body
fmal]y ceafes to increafe in Jature ; this particular
is alfo influenced and greatly diverfified by differ-
ence of chmqte, not to mention the countlefs va-
rieties that are exhibited relative to this point,
not only by different individuals, but even by
whole famlhcs.

§ 6)0.
About this period alfo the ¢piphy/es, which had
been hitherto diftinguithed from the bones to

which they were attached by very vifible lines of
feparation, become fo intimately united to, and fo
completely coalefce with thefe bones, that not a

veftige is left to ferve as a memento of their for-
mer diftin&ion.

§ O51.

With refpeét to the term of perfe&® manhood,
which conftitutes indeed the moft lengthy, as well
as moft ufeful and important period of Luman
life, we find it chara&erifed by the higheft de-
grees of wigour and uniformity, when we examins
the funétions of the body, and by that moft inva-
luable prerogative, maturity of judgment, when
we take into confideration the faculties of the
mind,  Throughour this intereflling period the

| lamp
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lamp of human life blazes with the higheft degres
of intenfity and {plendor.

§ 652.

The heralds which unerringly announce the ig-
trufive approach of o/d age are, in females, the
ceflation of the catamenia, (§ 547.), in males, a
languid propenfity to venereal gratifications, and
in both an invafion of what is called the rigidity
or drynefs of old age, with a flow but fenfible de-
dlination of the vis wvite, or aggregate power of
performing the various fun&ions of life.

§ 653

Finally, the frigid reign of the uvltimate degree
of old age is ftrongly chara&erifed by the followa
ing concomitant phenomena, namely, a fluggifha
nefs and increafing dulnefs of the fenfes, both exe
ternal and internal, an irrefitible call for Jonger
indulgence’in flecp, and a torpidity and languor
in all the fun&ions of the animal economy. The
hairs affume a filvery gray, and fall in part from
their exalted firvation. The teeth themfclves
drop fpontancouily from their declining fockets.
"The neck is no longer able to fupport the liead,
nor the tottering legs to fuftain the weight of the
incumbent body. Even the bones themfelves,

shofe indifpenfible fulera of the whole machine,
1 are
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are obl:ged to bear a part in this 1rremediable
and univerfal decay. '

§ 654. %

We have thus arrived at length to the remote
ultimatum of phyficlogy, namely, death wwithout
difeafe, or the ¢uthanafia of old age. 'To conduét
and protra&t human life to this only natural ter.
mination (the caz/es of which are fufliciently ob:
vious from what has been already laid down) con-
ftitutes indeed the alpha and dmega, i. e. the fole
and exclufive énd and obje& of the healing art.

§ 655.

The phenomena of this natural death (as obferved
in man when about fo refign himfelf to its potent
gralp), are, a coldnefs of the extremities, a lofs
of the brilliancy of the eyes, a very fmall and
flow pulfe, accompanied with intermiflions pro-
greflively increafing in frequency, and laltly a flow
refpiration, whicl by a more forcible a&t of ex-
fpirationy is at length clofed for ever.

In the live.difle&tions of animals belonging to
the clafs mammalia, there is:a convenient oppor-
tunity for obferving the laft exertions of the heart,
from' which it appears,  that the right ventricle
and auriclé of that vifcus refift the encroachments

VOL. I, 9] of
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of death longer, and continue the motions of life
to a later period, than the left.

§ 650.

Coldnefs accompanied by rigidity, a cadaverous
ftench, but more efpecially a flaccidity of the cor-
nea, and a hiatus or gaping of the anus afcertain
in the moft unequivocal manner the complere death
of the body. When in the corpfe an aggregore
colle¢tion of all thefe figns occur at once, not even
the fceptical Pliny himfelf could find room to inter-
pofe the thadow of a doubt refpeéting the complete
extinétion of animal life,

§ 657

To afcertain with definitude the natural zerm of
the life of man, (or to point out that period
which may be confidered as the more frequent and
regular goal or ne plus ultra of human exiftence),
is, indeed, a matter attended with the utmoft diffi-
culty. 1 have notwithftanding learnt, from exa-
mining with care and comparing with accuracy, a
great number of bills of mortality, that a confider-
able proportion of fuch Europeans as are advanced
in years reach, but that very few of them pafs,
the eighticth and fourth year of life.

§ 658..
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§ 658.

We may obferve upon the whole, that in con-
fequence of the weaknefs and teader {ufceptibiliry
of infancy and childhood, the intemperance and
irregularity of an infinitude of adults, the incon-
trolable - violence of difeafes, and 2 ccuntlefs
multitude of faral cafualties, not more of mankind
than feventy eight in a thoufand refign their lives
to that fpecies of death now under confiderati lon,
namely, death. without difeafe. Notwitl hitanding
the truth and au:nenticity of the preceding obfer-
vation, yet on making a genuine eftimate of,, uman
longewity and compaz ‘ing it, under fimilar circum-
ftances, with zhat of the other fubjedts Lelonging
to the clafs® mammalia, whofe narural term of
exiftence is known to us, it will e"u'*me appear,
that, except the bafelefs declamations of fophifts
regarding the miferies of human life, nothing cun
be more unfounded and irrational than #heir fplen.
did and verbofe eflufions refpe@ing its brevity.
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IN WHICH 1S EXHIBITED A

Cozzc/eigﬁzd and S Ummary View

OF THE

EXISTING DISCOVERIES AND SPECULATIONS

Relative to the Subje& of, what is ufually denominated,

ANIMAL ELECTRICITY.

STE ADY and uniform as the lapfe of
time itfclf, are the exertions made by the enter-
prize and induftry of man, to thed light on the
arcana or fecret proceffes of nature. In proportion
as fuch laudable attempts are profecuted with
boldnefs and crowned with fuccefs, revolutions and
improvements take place in the various branches
of phyfical {cience. Revoluticns derive birth from
the detetion of error, while improvements refale
from the difcovery of truth. On the repudiation
of falfe principles in {cience, as well as on the
developement of new ones deduced from the reci-

& 3 procal
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procal concurrence of numerous and unequivocal
fa&s, it is not without the fan&ion of reafon and
propriety that new {yftems are forthwith compiled,
digefted and uthered into the world.

For, to be complete and fatisfaory, a fyftem
in any branch of {cience, thould embrace and ar-
range in order all the well duthenticated principles
fpontaneoufly refuhing from fadts already afcer-
tained and obfervations already made, relative to
that particular branch. A fyftem lefs general and
comprehenfive in its fcope than this, fhould be
deemed, at beft, but defe&ive and partial, and
received as the ‘abortive produ&tion of a mind
deficient in point of information.

Of the former defcription was the famous phy-
fiological fyftem of Baron Haller, at the time its
illuftrious author firft fubmitted it to the eye of the
world.  That excellent phyfician and philofopher
grafped in his acute and comprehenfive mind, and
detailed at large, in the work to which I here
allnde, all the authentic and well defined princi-
ples refulting from the infinitude of fads with
which the fcience of phyfiology was at that time
enriched. '

But all fyftems are ftationary and have been-as

yet imperfe@, while, hapgily for the intereft of

man,
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man, improvements in fcience are progreflive and
advancing towards perfe&ion. = In the courfe of a
few years, fuch a blaze of phyfical light was dif-
fuf-d abroad by the induftry and ingenuity of
philofophers in general, but of phyficians and
chemifts in particular, that the deficiencies and
errors of the Baron’s elaborate fyftem were ren-
dered obvious to the moft weak and inattentive
obferver. In the important dorines refpe&ing
the caufes of animal heat and the nature and
purpofes of refpiration, in particular, entire revolu-
tions were effe&ed by the numerous and ingenious
difcoveries of chemifts in that branch "of fcience
denominated aerology.

To fupply, as far as poflible, the deficiencies
of this fyftem of Haller, and to circumvent the
errors which the authority of fo celebrated a cha-
ralter might tend to diffufe throughout the minds
of his numerous readers, became defiderata of no
fmall moment in the {cience of phyfiology.

The moft effe@tual method of accomplithing thefe
defirable ends was too obvious to efcape difcovery.
For as violence is moft effeually repelled by
counter violence, and one difeafe not unfrequently
removed from the animal {y{tem by the impetuous
invafion of another, fo in like manuer, in {cience,
the defe@s of one fyftem are moft advantageoully

i fupplicd

. &




216 : APPENDIX.

fupplied, and its errors moft efieCually contro.
verted and expofed, by the plenitude and unequi-
vocal certainty of the principles of a rival fyftem.

This truth did not efcape the obfervation of that
learned and acute profeflor, of Goettingen, who
now fills the chair which was formerly rendered
vocal by the eloquence of the immortal Haller,
Need I add, that profeflor Blumenbach is the man
to whom I allude—a man, for the completion of
whofe greatnefs and utility in phyfical fcience,
nature and art appear to have all bur exhaunfted
their abundant refources! For induftry and perfe-
verance in the collection of materials, for powers
to combine and arrange materials when thus col-
le&ted, and for ingenuity and acumen to deduce
and fpeculate from fuch combination and arrange-
ment, the prefent age certainly boafts few—too
few phyfiologifts who may be fet in’ competition
“with the iltuftrious Blumenbach.

For this phyfician and philofopher was referved
the honourable and”impertant tafk of colle&ing,
digefting and configning to publicity, a fyftem of
phyfiology deftined to fupply the deficiencies and
corre@ the errors of that ‘which ™ had “already
refulted from the Tabours of liis celebrated friend
and predeceflor. The fyftem of profefior Blumen-

bach was, like that of Baron Haller, perfeft'and
complete
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eomplete at the time in which it was handed to
the world. There exifted not, at that period, an
eftablifhed principle, nor {carcely even a probable
conjeture in phyfiology, with which he was not
minutely acquainted, and which he did not draw
into the extenfive and powerful wertex of his

fyftem.

Had the {cience of phyfiology been finally com-
plete at the time in which profeffor Blumenbach
wrote, the induftry, the immenfe refources and
the comprehenfive talents of that philefopher
would, no doubt, have guite precluded the necef-
fity .of fature fyftems in this branch of {cience.
But in the ‘unfathomed depths of the animal
economy more arcanz yet exiited—more ferra
incognitd  lay ‘yer muexplored, - and further re-
fearches of enterprife were therefore eflential.

By the combined labours ef experimental phyfi-
ologifls in different parts of the world, this branch
of feience was at leagth matured f qiving birth
to another diftovery, which will nrooa‘):y be found
of equal importance, in explaining the phenomena,
and in removing the dife: { s-of the animal fyftem,
with that which configned to immortality the name
of the illuftrious H'm“v. The difcovery to-which
I wifli ar prelent to dire® the atention of the

i ey Ly o T Mot gl A
reader is: that of, what is vfually called animel
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eleciricity, or, of the exiftence and operation of a
fluid extremely fimilar to ele@ricity in the living
animal {yftem. For the fortunate Galvani pro-
feflor of anatomy at Bologna, was referved the
honour of lighting by accident on this beautiful
and divine difcovery—a ' difcovery which-entitles
its author to be ranked with the great promoters
fcience and the effential benefa&ors of man.

That fuch a fluid did a&ually exift in the bo-
dies of animals, had been long {ufpeéted by phy-
fiologifts and other fpeculative philofophers.  The
matter refted however on pure conje@ture alone,
and was yet unfan&ioned by the tefts of experi-
ment and obfervation. The apparent intricacy
of the fubje@t deprefled the hopes of the boldeft
experimenters, and the fubtlety of the inveftiga-
tion {eemed to throw an infurmountable bar in'the
road to fuccefs. But accident not unfrequently
does maore for the real advancement of {cience,
than boafted genius and indufiry are able to ac-
complith. It was accident that firft fuggefted o
the celebrated Gullileo the conftruéion and ufe”
of that « pncdl itrument denominated the zele-

— Tt was accident which firlt led the immortal

aLLlid

to the original conception of that pria-

gravitaiion, by which he afterwards ex-

with fuch facility, the movements and ex-
salance of the material univerfe. And it
Was,
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was, in like manner, accident—fortunate-accident;
that firlt fugpefted to the induftrious and acute
Galvani the mode of experimenting, with effeét

on the intricate {fubje& of animal c/u“/az)—a
{fubje& which may poflibly be deftined as the only
proper clue to condué future phyfiologifts to the
genuine {prings and principles of life itfelf.

=

¢« Whilt the profgf’.”or (alluding to Galvani)

was 61"".Wc¥ m dif Lf & g a ff'()\' In a room w here

I s
¥
el

fome of his friends were amufing themfelves with

eF

an ele@rical machine, one of them drew a fpark .

from the condu&or, at the fame time that the

=

-
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profefflor touched one of the nerves of the animal.
In an inftant the whole body of the frog was

=

thook by a violent convulfion. The prefeflor

was aftonithed at the phenomenon, and believed

it. owing to his having wounded the nerve; to

a

aflure himfelf whether thi§ was really the cafe,

e RSEY

he pricked it with the point of his knife, withour

i

Rt

¥
1y beine produced ; he now
3 cing p G s 1C LOW

any motion of the body
touched the nerve with the .inftrument as at firft,

P LR e alop il , i,
and ordered a {park to be taken from the machine,

e s

i on which the contra&ions were renewed. The
eriment ;was repeated a third time, but the

8

_.‘l rematned mot x {s ; however, upon per-

L . h
ceiving he held his {calpel by the handle, which
was of ivory (a bad condutor), he chan f..‘ it

Bl -
8
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for a metallic one, and re-excited the movements,

which he conftantly failed of doing whillt ufing
an eleétric fubftance.

¢¢ After having made a number of experiments
with the eletrical machine, he refolved to profe-
cute the fubje& with atmofpheric ele&ricity. To
this end he raifed a conducor upon the roof of
his houfe, from which he brought an iron wire
into his room, and to this attached metal con-
dultors, conne&ed with the nerves of the animals
deflined to be the fubjefts of his experiments,
and to their legs he tied wires, which reached the
floor. - Confiderable movements were obferved in
the animals, whether of cold or warm blood,
whenever it lightened. Thefe preceded thun-
der, and correfponded with irs intenfity and re-
petition, and even when it did not lighten the
-movements took place when any ftormy cloud
pafled over the apparatus.”

“ Profeflor Galvani one day fufpcndc'd fome
frogs, perhaps with fimilar views, on metal hooks,
fixed in the {pine of the back, upon the iron rail-
ing of his garden ; feveral times he remarked that
thefe animals contracted, and appeared to receive
fhocks ; at firft he conceived the movemeiits were
owing to changes in the atmofphere, but a more

" {crupnlous




APPENDIX. | a3

ferupulous examination undeceived him* Having
placed a prepared frog * upon an iron plate in his
room, and happening with his difle&ing forceps to
prefs it againft the plate, he obferved the move-
ments to take place. This experiment fucceeded
with all metallic bodies, but more particularly well
with filver ; non-condudting fubftances were not
proper for it.  From this period our author began
to fufpe& the animal poflefled an eledtricity of its
own; and in this fufpicion he was further con-
firmed by the following circumf{tance : —He held

* That the reader may not be entirely ignorant of what s
meant by a prepared frog, I take the liberty of prefenting
him with the following brief extra®t from the firlt experi-
reent detailed in Dr. Valli’s publication: ¢ My firlt experi-
ment was made on a frog, in the following manner: I opened
the abdomen in order to lay bare the {pine of the back, and
difcover the crural nerves which iffue from it; a few lines
above this point T cut the animal in two, and by pafiing my
fciffars immediately under the origin of thefe nerves, 1é-
moved the remaining portion of the vertebral column, fo
as only to leave the vertebrz which united the bundle of
nerves. Having enveloped this portion of the vertebre with
a piece cof fheet lcafJ, with one'end of a metal conductor, 1
touched the coated part, and with the other the furface of
the thighs, which had been previoufly fripped of the fiin.
The movements were violent, and continued for along time,”’
oo In genéral, throughout the whole of this phyfician’s

S
f\p“rtmernﬂ treatife, when one or more of the nerves of an

animal are ceat 1 ‘.‘.";'i;h theet-lead or any

animalk s f3id to L redd.

10
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a pre ’1‘6’1 frog by a hook with one hand, fo as
o let its feet relt upon‘the bottom ‘of a fmall fil-
ver cup, which he happened un untentionally to

ftrike with the other ; at the inftant the body of

the animal fell into violent convulfions. If one
perfon held the prepared frog, and another touch:
ed the cup, no movements were excited. The
profeflor being now aware of the neceflity of a
communication, undertock a feries of experiments

for the farther inveftigation of this fubje&®. He
firlt placed a prepared frog upon a non-condu&-

ng furface, and brought one end of a conduétor
n .conta&t with the hook which fecured the ani-
mal, and with the other touched its feet, on which
the contralions took place. ‘'When the conduét-
1g arch was interrupted by a non-conduéting

g
fubltance, the frog remained motionlefs, &c.”

\
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No fooner had profeffor Galvani publithed to
oAy =% A 3 - gt e L

the world his experiments on animal eleétricity,

than their fame difpread, {wift us the intangible
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fuid which they regarded, “;.c.zgno ut the differ-
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ent parts of Europe.  Animal ele&ricity' becamé,

in'a'fhort time,'a fuljed of very er:.Lft ng {pecu-

1ation to medical philofophers.  Among the feve-
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account refpelting the firlt difcoveries of Galvani
s extrafted, and Mr. Fowler, a native of the
ifland of Great Britain.

\

Dod&or Valli appears to have Ied the van of
thofe philofophical chara&ers who firft co.op
rated with the celebrated Galvani in invefti gating
that animal fluid, thc exiftence of which had been
fo long fufpetted, but fo lately realifed by aétual

experimeat.  After repeating moft of the experi-

ments of his predeceflor in this branch of phyfics,

the Do&or proceeded to a feries of new experi-

i PP U S A bywr him{alE
ments, moftly conceived and inftituted by L:nu f.
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The objedts which he appears to have kept {tea-

dily in view throughout thc whole courfe of his
y g

experiments, and obfervations were, to afcertain

the nature of the animal fluid difcovered - by the

!“ £ . 1P Pl S R AT, | Fig » o2
profeflor of Bologna, and to determine its 72fu-

> 7=

ence ;md medium of operatien in the nimal eco-

nomy, In the profecution of thefe ends the Doc-
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tor has.doubtlefs difp played ali that induftry and
)
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them appear to have been inftituted without a di-
re& reference to any fpecific or particular end—
Equally unhappy with regard to conception, inde-
finite with refpe& to their nature, and inconclu-
five in point of refult, they leave no impreffions
on the mind of the reader, fave thofe of  difap-
pointment'and regret—regret that a charaéter of
fuch learning and induftry fhould, notwithftand-
ing, interrogate nature with fo little meaning, and
(1 am forry to add) with fo little fuccefs.

The preceding obfervations muft be confidered
enly in the light of general rules, and as fuch,
are liable to numerous exceptions. Many of the

p eriments of Dr. Valli are, doubtlefs, both in-

enious and valuable; and I even entertain the
u-;moﬁ confidence, that the period will yet arrive,
when the whele of them, that are afcertained
and related with juftnefs and definitude, will be
made fubfervient to the eftablithment of general
and ufeful refults. At prefent, however, they
frand in an infulated ftate, completely detached
from pra&ical conclufions, and difconneéed from
all known principles in phyfical {Cicnce.

After a feries of experiments fufficiently lengthy
and tedious, the Dodor conceived himfelf une-
quivocally authorifed to co-':-c‘.udc, that the animak

v the fame with the

fbuil.’:

inid of Gd‘\m.l, Wwas entirc
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fubtle matter of elé&ricity. This conclufion he |
alleges to be the fpontaneous and neceffary refult
of the following pofitions, which he delivers as

fubftantiated and confirmed by a&ual experiment.

¢ Firft, fubftances which condu& ele&ricity,
are condu&ors likewife of the nervous fluid.”’

‘¢ 2dly, Subftances which are not condu&ors
of eleéricity, do not condué& the nervous fluid.”

¢ 2dly, Non-condu&ting bodies, which acquire
by heat the property of condu&ing ele&ricity,
preferve it likewife for the nervous fluid.”

“¢ 4thly, Cold at a certain degree, renders water
a non-conduétor of eleétricity, as well as of the
nervous fluid.”

¢¢ sthly, The velocity of the nervous fluid is,
as far as we can calculate, the fame with that of
cle&ricity.”

“ 6thly, The obftacles which the nerves, under
certain’ circumftances, oppofe to eledricity, they
prefent likewife to the nervous fluid.”

‘¢ wthly, Attra&ion is a property of the eleéric
fluid, and this property has been difcovered in the
nervous fluid.”

VOL. II. x Having
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Having enumerated and derailed the foregoing
arguments, the Do&or, in an effufion of triumph,
fubjoins, “ We here fee the greateft analogy be-
tween thefe fluids ; nay, I may even add, the cha.
ra&ers of their identity.”’

As an additional fupport to the fame opinion,
Dr Valli adduces the peculiar and ftriking pheno-
mena exhibited by the torpedo, the gymnotus elec-
tricus, the filurus, &c. which proceed, as he
alleges, from a fluid in every refpet the fame
with that which was difcovered in frogs, by the
profeflor of anatomy at Bologna. As the Doétor,
however, has advanced nothing in confirmation of
fuch entire famenefs, fave a certain remote analogy
which he fays he has difcovered between the muf-
cles of animals, and the elerical apparatus of the
torpedo, the gymnotus, &c. it is obvious that this
latter argument will but very flightly imprefs the
philofophical phyfiologift, who founds his belief
of principles on fads, rather than on vague and
viflonary conjectures.

Having thus, as he fuppofed, fatisfadorily afcer-
tained the identity of the nervous with the eledric
fluid, he next proceeds to fpeculations on its in-
fluence in the diverfified movements and fupétions
of the animal economy. To me, however, I muft
confefs, the greater part of this fpeculative invef-
tigation, appears to be rather the effervefcent

effufions




effufions of an imagination, heated to excefs in a
favourite purfuir, than the folemn decifions of a

tranquil and ‘unbiafled under/2anding. 1 acknow-
ledge myfelf unable, in many inftances, to difcern
the neceflary nexus or aflinity between his con-
clufions, and the fa&s from which they are de-
duced :—or perhaps I may fpeak my fentiments
more fully when 1 fay, that thke learned author
appears not unfrequently to have fubftituted mere
hypothetical allegations, for fair and logical conclu-
Jions—the vacant refults of his own conje&ures,
for genuine principles developed by experiment,
and afcertained by obfervation. It very often
happens, that by attempting to embrace too much
under a fingle caufe, we extend the tortured
principle beyond its natural limits, and thus, to
appearance, weaken or render doubtful its influ«
ence, even on thofe phenomena which it immedi-
ately regards. This obfervation applies with too
much propriety and force, to the {peculations of
the indefatigable Valli. By attempting to explain
all, he has in fa& explained none, of the pheno-
mena of the animal economy, by that fubtle fluid
on which he {o patiently experimented. Many of
his phyfiological fa&ts and fpeculations are indeed
ingenious and interefting, but, in my view, they are
equally deducible from any other feries of experi-
ments, as from that by which they are preceded
in the Doétor’s publication. Many of the learned
author’s faéts may be, no doubr, true and well
I a defined
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defined, and fome of his principles and refults to
a certain degree interefting to the phyfician and
philofopher, but, taken in the aggregate, they
are too difjointed to conftitute any rhing like a
{yftem, too difconneéted to form a regular chain
of inveftigation. On my mind, his fpeculations
on the caufes of mufcular motion, fenfation fecre-
tion and awtrition, imprefs no more folid convic-
tion than do #hg/e of Stahl on the fubje& of his
anima medica, of Van Helmont refpedting his
fubtle Archeus, or of the airy Paracelfus with re-
gard to his planetary influence. Notwithftanding - e
the apparent feverity of the foregoing obferva- ‘ g
tions, I am ftill obliged to declare it as my
opinion, that the novelty and importance of the
] {fubje& on which Dr Valli has experimented and
— written, entitle his work to the particular atten-

tion of the learned and ingenious of every na- 3

tion.

! For the want of {yltem and requifite decifion in
| ) . .
the writings of the preceding author, compenfation

is, in a great meafure, made by a fubfequent pub-
lication of the accurate and ingenious Fowler. The

| experiments and {peculations of this young philofo-
| pher, on what he terms, the ¢ influence difcovered
by Galvani,””> made their firlt public appearance
‘ at Edinburgh, in the courfe of the year 1793 :
H they are not, indeed, fo numerous as thofe of the
! Italian phyfician, but they appear to have been

conceived
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conceived with more defign, and executed with
more judgment. Mr. Fowler feems to have been
among the firlt who controverted the opinion of
Galvani and Valli, refpeéting the identity of the
nervous and eleric fluids: and he has, doubtlefs,
controverted it with ability and effe&.

Mr. Fowler preliminates his obfervations, with
a lucid and forcible ftatement of a cerrain previous
combination of circumftances, which he alleges,
muft have{trongly prepoffefled the mind of profeflor
Galvani, with a belief of the famenefs of the pre-
ceding fluids.

That fuch a prepoffeflion muft have had, indeed,

a powerful effe@ on the fubfequent dedu&ions and

“conclufions of the Profeflor, will be readily ac-

knowledged, by every one who has experienced

the influence of preconceived opinions—an influ-

ence pregnant with error, and leading countlefs
evils in its train.

Mr. Fowler proceeds then to mention the firft
objeét which engaged his arttention, in the com-
mencement of his interefting inquiry, and which
appears well calculated to pave the way, for the
more eafy and effetual accomplifhment of his

experimental courfe. This, to make ufe of his
own words, was, ¢ to afcertain, as weil the va-
X 3 rious
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rious circumftances, eflentially requifite to the
produ&ion of thefe new phenomena, as thofe in
which they can be rendered moit obvious.” The
iffue of his enquiry on this fubje&, 1 will alfo lay
before the reader in his own words. ¢ After’’
fays he, ¢¢ a great varicty of experiments, of which
it wonld be unneceflary here, to relate more than
the refult, I found, that I could not excite in an
animal the appearances defcribed by Galvani, with
any {ubftances whatever, whether folid or fluid,
except the metals : and that the mutual conta& of
two different metals with each other, fo far as I

was able to determine, was in every cafe neceflary
to the effe@.”

After a fatisfaCtory attainment of this objed,
the ingenious author next proceeds to a judicious
feries of experiments, with a view to difcover the
genuine nature of the animal fluid, firft realifed by
the fortunate profeflor of Bologna. Of thofe ex-
periments he does not give us a minute fpecifica-
tion, but only furnifhes ftatements of their moft
obvious and ftriking refults. Thefe ftatements he
alfo occafionally interfperfes with interefting and
important remarks, and fome very ingenious {pe-
culations,

Having finithed his feries of experiments, (a
feries _fuﬁicie,ntl_y numerous and diverfified for the
eftablifhmeng
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ftablifhment of general principles) relative to the
pature of the nervous fluid, and its affinity to the
matter of ele@ricity, Mr. Fowler at length favours
us on this fubjeét with the following conclufions,
which I thall take the liberty of prefenting to the
reader in the words of their ingenious anthor.

After having ftated a few analogies between the
animal fluid of Galvani, and that poflcfied by the
torpedo, he then reverfes the comparifon, and
lays down feveral points of effential difference,
not only between the two preceding fluids, but
alfo between the former of them, namely the fluid
of Galvani, and the matter of eledtricity.

<« This influence, (fays he, referring to the
nervous fluid of animals) differs, both from that
of the torpedo, &c. and from eledricity, in pro-
ducing no fenfation (in man at leaft) at all fimilar
to that of an ele@rical thock.”

£ That fome kind of difagreeable fenfation

is occafioned by it, even in frogs, independent of
that which muft neceflarily arife from irritation
and the contra&ions of their mufcles, is evident
from their reftleflnefs and expreflions of uneafinefs.
In other animals, as I fhall afterwards have occa-
fion to fhew, thefe expreflions are flill lefs equi-
yocal: and in man we can afcertain both their
4 degree
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degree and their kind. That they differ confider-
ably from fuch as are produced by eleétricity will
be proved when I come to fpeak of the effe@ts of
this influence upon our fenfes.”

¢ But the moft important, and chara&eriftic
difference which I have yet been able to difcover,
between this new influence and ele@ricity, confifts
in their effefts upon the contra@ile power of
animals and of plants. The contraéions of ani-
mals excited by eleétricity have a tendency to
deftroy that power upon which contra&ions de-
pend.  But the contradtions excited, by the appli-
cation of the merals, have, in all my experiments,
had the dire&ly oppofite effe®. The more fre-
quently contradions have been in this way excited,
the longer do they continue excitable: and the
longer are the parts upon which fuch experiments
are made, preferved from putridity. An influ-
ence, capable of exciting contraétions without
occafioning exhauftion, was a thing I fo little
expected to find, and fo contrary to the charaer
which had been given of this both by Galvani
and by Doétor Valli, that I at firft diftrufted my
own obifervation of the fa&: but the number of
comparative experiments which I had afterwards
occafion to make, though with views different
“from that of afcertaining the point in queftion,
convinced me that this influence, fo far from
deftroying




3

deftroying the contradility of mufcles, has a ten-
dency to preferve it. Oxygene is, fo far as |
know, the only ftimulus in nature, whofe effects
are at all analogous.”

“ When a frog has been long dead, I have
been fometimes more than a quarter of an hour
without being able to excite a fingle contra&ion
by the application of the metals: but after this,
without at all varying the means employed, con-
trations have appeared, and have become gradu-
ally more and more vigorous.”

¢ It is faid (for I have never had an opportunity
of making the experiment), that a ftream of elec-
tricity, pafled through a fenfitive plant, produces
an almoft immediate collapfe of its leaves. But
the influence difcovered by Galvani produced no
fuch efle@ in the following experiment. Having
feparated the leg of a frog from its body, I freed
its crural nerves from furrounding parts, and with

one hand held it fupported upon the end of a .

probe. An affiftant placed a piece of filver under
its foot, and held the zinc with which it was to
be touched. A fenfative plant formed the medium
of communication between us. He held the bot-
tom of its {tem between his fingers, while I held
the top; fo that when the filver was touched by
the zinc, the influence paffed up the plant, and
rhrough
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throuch the whole of its ftem. The frog’s leg
inftantly contradted, and repeated its contraétions
every time the filver and zinc were brought in
conta& : but the leaves of the plant did not col-
lapfe ; neither did they when any of its branches
formed part of the circuit.”

I muft however, confefs that the plant, upon
which this experiment was made, had been kept
through the winter. With a young one the refult
might poflibly be different; but fuch an one I
have not yet had in my power to procure.

¢¢ The torpedo does not appear at all affeCted
by the influence which itfelf produces. Animals
in which Galvani’s phenomena are produced, are
frongly affected.”

The very ingenious author pafles on next to
report the refult of certain experiments which he
inftituted, in order to refute the opinion of thofe,
who allege, that the fluid of Galvani proceeds
entirely from the metallic fubftances ufed, and
does not refide at all in any part of the animal
fyltem. In his enquiry refpeéting this point he
difplays the fame fertility in devifing, the fame
fagacity in judging, and the fame ingenuity in

" deducing, which fo forcibly imprefs the reader

o2

threughout every part of his experimental invefti-
gation,
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gation. He allo farther fhows, that the nervous
influence of Galvani, and the fubtle fluid of elec-
tricity differ very materially from each other in
the following particular, namely, that againft the
effe@ts of the former, animals are able to guard
themfelves by means of a certain voluntary exer-
tion, whereas the operation of the latter is not in
the fmalleft degree fubje& to the controul or in-
fluence of the will.

Having finithed the confideration of the nature,
Mr. Fowler proceeds to make fome ufeful appli-
cations, of the influence difcovered by the profeffor
of anatomy at Bologna. In his attempts to fhed
light on certain controverted points, and to folve
certain abftrufe queftions, in phyfiology, by means
of this fluid, he appears no lefs ingenious and
fatisfatory than in the former parts of his
enquiry.

He appears peculiarly happy and conclufive in
his refearches after the fource from whence the
nerves and mufcles derive their refpedtive powers.
I beg leave to lay before the reader two of the
author’s experiments, inftituted for the purpofe of
afcertaining this interefting particular—a particular
which has {fo long furnithed a fubje& of contro-
verfy among fpeculative phyfiologifts., The latter
of the two experiments, (to which the former
ferves

= i i A i‘ : === 5 —— ——
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ferves only as a neceffary introduéion) is of itfelf
more than equal to all that has ever been ad-
vaiced on the oppofite fide of the queftion.

ExperimeEnT L

¢ T divided ({ays Mr. Fowler) the {ciatic nerve
of one leg, and tied the crural artery of the other
in a large frog. Scarcely any blcod was loft in
doing either. Two days after this [ ftrangled it.
During the firlt 24 hours, the leg in which the
nerve had been divided, appeared to contract with
the moft vigour; after this period the difference
between them became more doubtful; but the
contra&tions were at no time ftronger in the leg
whofe artery was tied, than in that whofc nerve
was divided.

ExperiMeENnT II.

¢« The fame operations were performed upon a
large female frog full of {fpawn. Four hotrs
afterwards fhe was covered by a male, who had
been treated in a fimilar manner. I mention this
circumftance, as it tends to prove, that the pain
occafioned by the operation was probably not fo
great as to produce much fallacy.

¢« On the day following, fhe had fpawned, and
on the fixth day from the operations, fhe was

firangled. When laid upon a plate of zinc, and
excited
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excited by means of a rod of filver, the contrac- ;
tions were found extremely feeble in the leg 1'
whofe artery had been tied, and ceafed altogether

in about twenty-two hours after her death.

In the leg, whofe nerve had been divided, they
appeared as vigorous as they ufually are in legs
to which no injury has been previoufly done, and J
continued excitable upwards of two days after i
they had ceafed to be {o in the other.”

|
I
It may be proper on the prefent occafion briefly

to obferve, that the. influence difcovered by Gal-
vani was the teft ufed by Mr. Fowler to determine |
the exiftence or ceflation of irritability in the |
mufcles of the animals fubjected to the preceding |
experiment. For this influence, as our author
judicioufly obferves, appears to be indeed by far
the beft and moit delicate teft that has ever yet
been difcovered for afcerraining the loweft poffible
‘-_,Si degrees of mufcular irritablility. + After having
become wholly infenfible to the impreflions of all
other {timuli, mufcles {till continue to vibrate to
the kindred touches of this fubtle fluid, to which
nature appears to have given them fuch a nice,
and, perhaps I may fay, fpecific correfpondence.

Mr. Fowler, after having tranfiently glanced
on the fubjedt of inflammaiion, pafles. on to the
attack



238 APPENDIX.

attack of a phyfiological doérine, propagated with
zeal, and fupported with ability by that celebrated
experimentalift, the Abbe Fontana. The doé&rine
alluded to, embraces the exiftence or refidence of
a certain vital principle in the volume of the
blood. On this principle, as the induftrious
Abbe alleges, poifons produce their inftantaneous
effe@, when introduced into the vafcular fyftems
of living animals. To all the different parts of
this phyfical doétrine 1could never yet be induced
to fubfcribe, notwithftanding the refpe&ability of
its learned and numerons advocates.

By attacking and vanquithing one of its moft
powerful champions, Mr. Fowler has doubtlefs
contributed much to its final demolition. For, in

‘the conteft now under our immediate confide-

ration, I muft confefs, that to me the laurels of
viGtory appear to be fairly wrefted from the
filvered temples of the Italian, and planted over
the youthful brow of the Briti/b Philofopher.

I have thus exhibited a view, fomewhat general
indeed, though confefledly very fuccin&, of the
refults laid down, and of the opinions entertained,
by the ingenious Fowler, on the fubjeét of the
animal influence difcovered by Profeflor Galvani.
To lay before the reader a full account of all that

is ufeful and important in the obfervations of this
interefting
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interefting author, would be to tranfcribe and re-
print his whole pablication.

The only produdions in the Englith language,
which this country now furnithes, profefledly on
the fubjeé of the animal fluid difcovered by Gal-
vani, are (as formerly obferved) thofe of Fowler
and Valli., On the comparative merit of thofe
two authors I will here take the liberty of

advancing a few general, and, I flatter myfelf,
impartial, obfervations :

The experiments of Do&or Valli are more
numerous and pompous—thofe of Mr. Fowler
more definite and intelligible. The former author
appears often, the latter, never, to have experi-
mented without fome determinate end in view.
The experiments of the Italian may be compared
to the promifcuous plants of the foreft, ftrewn at
random by the fportive and irregular hand of
nature—thofe of the young Briton, to choice and
valuable . collettions, arranged with order and
clegance, in a well regulated and beautiful garden.
The experiments of Valli appear to throw into
Jhade, thofe of Fowler into /ght, the objeds
which they immediately regard. From the for-
mer, the reader colle&ts information with diffi-
culty, from the latter, without labour or painful
attention,

In
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In their deduions and {peculations, the. two
preceding authors are no lefs diffimilar, than with
regard to their experiments themielves. Valli is
more diffufe and often hypothetical—Fowler more
pointed and generally conclufive. Valli appears
to give loofened reins to a glowing imagination—

Fowler to be conftantly under the fteady guidance

of a powerful and well-cultivated underftanding.
The former mukes a greater difplay of learning,
and, therefore, too frequently views objedts
through the more obfcure media of previous
publications—the latter exhibits a higher degree
of ingenuity, and derives the principal part of his
information, not from pages, {fanétioned only by
the names of celebrated, yet fallible, authors, but
- from the great folio-volume of nature, imprefled
with her own fignature. On the whole, Valli
has experimented and written in the moft lengthy
and profufe—Fowler in the moft definite and
conclufive manner. In many parts of the writings
of the former, nothing elfe than the faz of an
~almighty genius would be able to bring order out
of confufion—in thofe of the latter, lucidity, con-
ne&ion, and regularity, fhine pre-eminent through
almoft every page.

Having thus, without referve, delivered my
fentiments on the publications of others, 1 hope I
may be allowed to trefpafs on the reader’s attention

4 while
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while I make a few obfervations relating to my

ewWn.

Nothing could have induced me thus haftily to
forfake the humble, but fecure, retreats of obfcu-
rity, and rifk myfelf before the eye of the werld
i the hazardous characer of an author, fave a
folicitous with to contribute to the advancement
of medical fcience, and thus aid in acquiring for
man a more effetual exemption from mifery and
pain. Ifaw with regret the literary treafures of
a Blumenbach concealed from the view of my
fellow-citizens beneath the drapery of an ancierit
and an obfolete language. I was anxioudly
defirous to fee the phyfiological fyftem of thac
illuftrious chara&ter completely clothed in the
language of my country. I engaged in the tranf-
lation of this work, not becaufe I conceived my-

felf better qualified for its execution than others,

but becaufe others appeared to me unpardonably
remifs with regard to the undertaking. The
execution proved laborious and difficult beyeond
my expeftations. The difficulty of detefting an
author’s precife meaning through the dufky
medium of a Latin expreflion, can be fully under-
ftood and realifed only by him who has made the

arduous experiment.

VOL. II. 2 Even
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Even after the ideas and opinions in the original
are fully embraced and completely comprehended,
another difficulty of no {mall magnitude fill
remains, namely, to convey them to the reader
with nnequivocal definitude, through the indefinite
medium of a different language. It is well known
how extremely liable we are to mifapprehend the
precife meaning of an author whe even writes in
our own vernacular tongue, much more {fo of one
who publithes in a language but little ufed in con-
verfation, and, at be(t, but imperfeétly underftood
by any man living.

Should the foregoing tranflation ever fall into
the hands of the celebrated profeffor of Geottingen,
I hope he will receive, with candour and indul-
gence, a well meant attempt to extend the empire
of his utility’ and his fame, by increafing the
number of his admiring readers. If the tranfla.
tion be in any part erroneous, in any part defi-
cient, {tri¢tures and correétions will be thankfully
reccived, and punétually attended to in a fecond
edition of the work, thould a fecond be demanded
by a patronifing public.

‘To preferve as far as poffible the firm and
energetic {pirit which chara&erizes the writings
of the illuftrious profeflor of Goettingen, and to

convey
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convey to my readers the fafts, the principles, the
fpeculations, and the opinions contained in his
original work, without even the thadow of altefa-
tion, diminution, or addition, has been my fteady
and' uniform aim throughout the whole of the
forepoing tranflation. Owing, however, to the
different confitutions or idioms, as they dre more
generally termed, of the Latin and Englifly lan-
guages, my tranflation is in many places far—very
far from being ftrictly literal.  Phrafeology 1 con-
fider, at beft, as the mere trappings or drapery of
compofition, while facls and principles conflitute its
more fubitantial and important part. To preferve
the latter, therefore, inviolate, and to communicate
them with the utmoft definitude, is the indifpen-
fible duty of a tranflator, from a principle of
juftice to the original author, to the public, and
to himfelf; but in my opinion, he is not bound,
by any principle whatever, to make an entire
facrifice of all elegance and beauty, to mere pundti-
lious literality of expreffion. Imprefled with'the

propriety and truth of thefe fentiments, I have,
throughout the whole of the foregoing work,
been fometimes [Jiteral and fowmctimes free,
accordingly as the one or the other mode of
tranflation gave birth to a phrafeology or flile
moft agrecable to my ear, and moft accordant to
the fpirit of the original compofition.

Q 2
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With refpect to the appendix itfelf, it may not
be amifs to make it the fubje& of a few tranfient:
obfervations. The principle which thefe additi-
onal pages regard, and are intended to commu-
nicate, is juftly becoming, among medical philofo-
phers, an objeét. of primary importance.’ This
principle opens to the view of the {peculative mind
a rich and {pacious field, mever yet printed, fave
by the adventurous fteps of a few pre-eminently
a&tive and enterprifing phyfiologifts—A field, the
falutary fruits of which will, no doubt, ata future
day, ferve to elucidate the nature, to develope
the compofition, and to alleviate the complicated
mifery of man.

My whole defign in this appendix is to_give a
condenfed, but fomewhat general view, of  this
principle or influence difcovered by profeflor Gal-
vani,

By far the greater number of medical charac-
ters in the immenfe tract of country embraced
within the limits of the:United States, are, in con-
fequence of their diftances from: literary inftitu--
tions, excluded from accefs to public librarics,
and fiuated quite beyond the free circulation of
phyfical feience. To fuch my appendix will ferve
the humble purpofe of a literary chronicle ;. it will

convey to them a briefiaccount of -the: difcoveries
”, Whi(h
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which are mow going forward in' the delightful
and important fcience of phyfiology. '

On the fubje@ of the influence difcovered by
Galvani: Irhave myfelf" inftiruted and performed-
a-confiderable number of experiments* ; fonre of:

* That the reader may be acquainted with an eafy, cheap-
and familiar method of experimenting on this fubjec, with-.
out having his feelings hurt by the agonizing pangs of tor-
tured and dying animals, I will here take the liberty of in-
ferting, in form of notes, a few extraéts taken from a com--
munication tranfmitted to Mr. Fowler, by his learned friend
Mr. Robifon, profeflor of natural philofophy in the univer= -

fity of Kdinburgh.

I.  «T find (fays the profeflor) that if a piece of zinc be
applied to the tongue, and be in conta& with a piece of fil.

ver, which touches any part of the lining of the mout.h‘,"
noftrils, ears, urethra, or anus, the {fenfation refembling tafte”
is felt on the tongue. If the experiment be inverted, by ap=

plying the filver to the tongue, the irritation produced by
the zinc i; not fenfible, except in the mouth and the urethra,
and is very flight. ; A

1. «If the zine (finely polifhed) be applied to the ball

of the eye, the brightne(s of the flath fzems to correfpond with’

the furface of conta& of the-filver with the tongue, palate,

fauces, or cheek. The fame thing happens when the filver.

is applied to the eye.”

YIT. V¢ Wheh & Fod of Hinc and ‘orie of filver ard applied
to the roof of the mouth, as farback as poflible, the irrita-"

tions
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my refults have appeared ftriking and new, but my
experiments have been neither fufficiently nume-
rous nor varied to warrant the deduction and efta-
blifhment of general principles. My prefent in-
tention is (fhould heaven indulge me in life and
health), to profecute to fome extent this highly

tions produced by bringing their outer ends into contaét, are
very {lrong, and that by the zinc refembles tafte, in the fame

manner as when applied to the tongue.”

IV. ¢ I had been paring my toe-nails with fciffars, and
had cut off a confiderable portion of the thick fkin, fo that
the blood began to soze through in the middle of the wound.
I applied the zinc there, and an extenfive furface of filver
to the tongue. Every time I brought the metals into con-
ta@, I felt a fmart irritation by the zinc at the wound,’” &c.

A variety of other experiments of a fimilar nature are
contained in the fame communication from Mr. Robifon
to Mr. Fowler; but a further detail of them I conceive un-
neceflary, as the ingenious reader, being acquainted with
the foregoing, can with facility devife other experiments
for himfelf. Thus I have frequently conveyed to my eye
the luminous flath mentioned by Mr. Robifon, not enly
from the internal veftments of the mouth, the nofe, the ure-
thra, &c. but alfo from between my fingers, from the cu-
bital flexure of my arm, and from various other parts of
my body, where the texture of the cuticle and fkin is more
fine and foft than ordinary ; always taking care, however,
to moiften the part previoufly to the application of the

metals. B

interefting
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interefting fubje. Should my inveftigation be
favoured with the difcovery of any thing curious
in {cience, or ufeful in pradtice, a detail of it may
be expeéted in a future communication.

To my folemn audit before the bar of the pub-
lic, I now haften in tremulous anxiety, ¢ with all
my imperfeQions on my head,”’—imperfe&ions
which will no doubt awaken the cenfure of the
critic, but receive, I flatter myfelf, the indulgence
of the liberal and candid. The approbation of
the former I neither court nor regard ; that of
the latter it fhall be my conftant ambition to de-
ferve. The profefled bufinefs of moft modern
critics appears to be, to condemn—promifcuoufly
condemn, too frequently without the fainteft fha-
dow of either inclination or talents to difcriminate
merit from its reverfe.

In my view the approbation of a profefled critic
is perfedtly fynonymous with the cenfure of the
liberal and the ingenious, to whofe candid exami-
nation the preceding pages are fubmitted with all
that refpe& and deference due from an inexperi-

enced writer.

T HE v+END,:
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