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chemiftry has combatedin vain: the fapo-
naceous nature of the bile—founded on an-
alogy alone, has been received by fucceflive

generations as a well-eftablifthed point in phy-
fiology ; and the reputation of that great man
has fanétioned the error. The fupport which

the opinion of Boerhaave has received, from
the experiments of Cadet, are infufficient,

however, to eftablifh it on the firm bafis of
truth. Refting the refult on the ation of
heat, he obtained by his experiment a quan-
tity of oil, foda, &ec. he, therefore, immedi-

ately concluded the bile to be a true animal

foap. This was contefted in a publication at
Stratiburg, by a Mr. Roederer, who advanc-
ed the coagulation of milk by bile, as a fuffi-
cient refutation of its alkaline nature. With-
out entering into the confideration of this re-
futation, we may eafily convince ourfelves of
the fallacy of Cadet’s inductions, by refleé-

ing on the tendency of heat to produce diffe-
rent refults, according to the mode of its ap-
plication ; buta fole reliance on heat was im-
proper : the falts, exifting in the bile, muft
inevitably be decompofed, their earthy, or al-
kaline bafes, will remain, and as there cer-

tainly does exift an oil in the bile, are we on
fuch {light foundation to infer the {faponace-
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ous nature of it? The experiments which 1
have inftituted, clearly evince the exiftence
of a confiderable proportion of phofphoric
acid, and that combined with an earth and al-
kali ; the union therefore of the oil and alkali
will be prevented ; the prefence of an acid,
and the formation of foap being incompatible.

Of the various fluids, of the human body,
none has engaged the attention of the phifi-
ologift, more, than the fubjeét of the prefent
eflay. Its prefence, in almoft all the clafles
of animals, muft have indicated fome faluta-
tary effe@ ; and the defe of its introdution,
inthe chylopoieticvifcera, by difeale, was fufhi-
cient to eftablifh the efficacy of its operation.
But although all were willing te allow the ad-
vantages of an uninterrupted excretion;
yet many regarded the bile, as a neceflary
agent, in the formation of chyle ; while others
adopted the opinion of its being merely ex-
crementitious, and feparated from the blood
as a mafs, unfit for the purpofes of the ani-
mal economy.

Numerous are the arguments which might
be advanced in favour of either opinion:
On the one hand, a deficiency of chyle has
been attributed to the ob{trution of the bili-
ary duéls, (for if the bile is a requifite ingre-
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dient in the compofition of chyle, the want
of it, will prefent a fubftance improper to
repair the conftant wafte incident to the hu-
man {yftem ; and its action on the alimentary
canal in aflifting the protrufionof its contents,
has long been confidered, as indifpenfable.
On the other hand, may not its agency, in
the formation of chyle, be juftly called in
queftion, when we refle¢t on the {upport
which the {yftem receives, independently of
the bile, during the difeafe of jaundice ; if
chyle is not formed, the difeafe muft necefla-
rily be fatal; if it is formed, (which for the
patient to furvive it certainly muft be,) it is
effeted without the affiftance of the bile,
and as this takes place, in one inftance, why
not at all times? But does not the retention
of the feeces, ftrongly exhibit the neceflity of
its operation ? Having at one time, exerted its
influence on the vifcera, the ceflation of that
ftimulus, muft certainly be prejudicial ; does
this however, evince any more, than that parts
accuftomed to the operation of any ftimulus
will be incapable of performing their accuf-
tomed funétions when deprived of it? Does
it amount to a pofitive demontftration of an
original incapacity in the inteftines, to be ex-
cited to a regular altion, but by means of the
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bile ? Had this fluid fome other outlet from
the body, would not the contents of the fto-
mach prove fufficiently ftimulant ? For as the
irritability of the parts would be lefs impair-
ed, an inconfiderable ftimulus muftbe capable
of exciting a fufficient degree of action. The
ftomach, unaided by the bile, drives onward
its contents, for its occafional prefence there
muft be confidered an error loci, the conftant
effect of difeafe ; and the {timulus of diften-
tion appears {ufficient to excite the mufcular
fibres of the efophagus to their accuftomed
duty. The important operationattributed to
the bile, in the procefs of chylification, as
the medium of combination, between the oily
and aqueous portions of the chyme, thereby
forming that moft important fluid, the chyle,
and the precipitation of the feecal part, for the
purpofe of its elimination, wears the garb of
deceptive hypothefis rather than of conclufive
experiment. The faponaceous nature of the
bile, we have already attempted to difprove ;
but, admitting this property, and that nature
had kindly afforded us this medium for the pro-
per union ofthe repulfive parts of the unaffimi-
lated chyme, to what muft this union be attri-
buted, when by difeafe the ufual fupply has
been prevented ! To animproper ftimulus in
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the arterial {fyftem, muft the uneafy fenfations
of the patient be afcribed, and not to a defect
of nourifhment. Are not the feeces feparat-
ed in the difeafe of jaundice? The torpor,
indeed, of the inteftines, owing to the priva-
tion of an accuftomed ftimulus, prevents their
fpeedy expulfion, and the aftivity of the ab-
forbents deprives them of their ufual moif-
ture ; but

¢ Non noftrum, inter hos, tantas componere lites.”

I muft therefore wave the further confidera-
ton of thefe opinions ; much learning and in-
genuity has, without doubt, been difplayed
on both fides. To experiment, the fole, and
never failing fource of truth, muft the deci-
fion be referred ; reafoning without its aid
is the mere mantle of fallacy, and plaufibi-
lity alone has enflaved whole ages in the
bonds of error !

Altho’ a confiderable diverfity of fenti-
ment exifted, refpefling the nature of the
operation of the bile, more unanimity prevail-
ed as to the fource of its fupply. The pecu-
liarity of the ftructure of the liver, in the un-
ufual number and fize of its veflels, when
compared with any other vifcus, and the ne-
ceflity of the returning blood of the inteftinal
canal taking that route, previous to its being
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reconduted to the general circulation, were
too ftriking to efcape obfervation, and too im-
portant to be negle@ted by our fpeculative
predeceflors. They fuppofed that this blood
poflefled fome principle which the parts where
it had been diftributed were in a particular
manner calculated to afford; and, which was
not to be dete€ted in any other portion of the
vafcular {yftem: To this, the ambiguous term
phlogifton was appended, a term of fingular
fervice, in exprefling whatever is little under-
ftood; and that this phlogifton ultimately fe-
parated from the blood in the liver, appeared
under the form of bile. This idea, is, I be-
lieve, or ought to be,entirely difcarded—when
we confider the great length of the inteftinal
tube ; how numerous and minute muft be the
ramifications of the mefenteric arteries, for
the purpofe of their fupply—we may readily
conceive, that in this tedious route, the oxy-
genous principle which it had received in the
lungs muft be diffipated ; but, in no refpeét,
does it differ from the refluent blood of the
extremities.

But, is the prefence of oxygen unfavorable
to the fecretion of bile ? By no means :—Ac-
cidental diflections have fatisfactorily eftab-
lithed this point; and the cafe of Mr. Aber-
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nethy alone, wherein the vena portarum com-
municated immediately with the afcending
cava, and the hepatic artery was found ade-
quate to the nourifhment of the liver and the
purpofes of the bilious f{ecretion ; proves to a
demonftration, that the procefs is carried on,
though the parts be fupplied folely with arte-
rial blood.

The opinion which Maclurg maintained,in
his celebrated treatife on the bile, namely,
that its fecretion was calculated to feparate
that portion from the blood, which in the te-
dious courfe of the circulation, had acquired
the putrefactive taint, has been fufficiently
refuted ; not alone by oppofing argument to
argument, but by an appeal to the moft deci-
{ive tribunal, that of experiment.

In the frequent analyfes of the bile, which
have been given to the world, the refults have
been very different. 'Thus, for inftance, the
bile has been confidered a true foap, formed
by the combination of an animal oil, and foda,
to which a {fmall proportion of mucilage and
refin has been added. At another, we find
the foda united with an acid, either the muri-
atic or phoiphoric, and fometimes both. Some,
more fortunate than the reft, have detected
the prefence of iron ; while others, with the
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{fame views, have experimented in vain. Nor
muft lime and ammoniac be omitted in this
brief review ; to which, if the faccharine fub-
ftance, fimilar to the fugar of milk, mentioned
by Cadet, be added, we fhall have nearly
afcertained the fum total of opinions on
this {ubjeét.

But are we to conclude from this, that
the bile of the fame {pecies of animal, unin-
fluenced by difeafe, can, at different periods,
afford fuch varying refults ? May we not with
greater propriety, attribute them to igno-
rance, prejudice, or miftake? A preconceived
opinion too often influences the induétions
from the beft experiment; by ignorance,
phantaims are taken for realities ; and mif-
take has been a frequent clog to the wheel
of {cience.

Although much remains to be done on this
fubjeét, little fatisfaction can the reader de-
rive from the perufal of the following pages.

Owing to the limited period in which I
was to make an eleftion, and conclude the
confideration of a fubjet—the periodof a few
weeks; I was obliged to confine myfelf to one
view of the fubject, viz. to the differ-

ence (if any) which exifts between the bile.
B
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To a fecond, the muriated barytes; the
phofphate of barytes was precipitated :

To a third, a few drops of the alkohol of
galls ; no change of colour enfued :

To a fourth, the prufiat of pot-aih; the pre-
fence of iron, however was not detected by it:

To a fifth, the nitrat of filver; a copious
precipitate enfued : but are we from this ex-
periment to conclude that the muriatic acid
exifts in combination in the bile?

Many, I am aware, have inferred the ex-
iftence of it, by this experiment alone ; with-
out confidering, that, as the phofphoric acid
exifts with the foda or lime, the addition of
nitrated filver muft caufe a precipitation ;
owing to the ftronger afhnity which exifts be-
tween the nitric acid of the filver, and the
foda of the phofphoric falt, whereby the phof-
phoric acid {eizes on the filver, and forms an
infoluble compound.

Does there exift any difference between the
component ingredients of the ox’s bile and
that of the calf? are any of them wanting in
the latter which age may be fuppofed to fup-
ply? or may they not all exift, and the only
difference be in the proportions ? To fatisfy
my{elf on this point, the bile of a calf, two
weeks old, was fubjected to examination.
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Two ounces of this bile, with the addition
of a fufficient quantity of alkohol, after re-
maining the ufual time, for the proper fepa-
ration of the glutinous part, was f{ubjected
to the filter ; this gluten which remained on
the filter was in very fmall quantity, adhering
to the paper, extremely yellow, and very
flightly bitter.* The fltered liquor was
brown, diaphanous, and poflefled of an aro-
matic bitternefs not to be met with in the
more pungent bile of the ox; diftilled water
was added to this, to {eparate the refin; no
precipitate however was obtained : the liquor
was evaporated : a portion of the extract dif-
{olved in diftilled water, with the addition of
the oxalic acid, produced a cloud barely to
be diftinguifhed.

To a fecond portion, the addition of the
muriated barytes, caufed a phofphate of ba-
rytes to be precipitated.

Neither the pruffiat of pot-aih, nor alkohol
of galls, produced a change in point of co-
lour.

A drop of the nitric acid by chance fell in
the glafs where a fmall portion of the ex-
tract was diffolved, and a flight purple tint

* This gluten could not have exceeded a grain in
weight,
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remained on the paper was very fmall in
quantity, brown and {lightly bitter. The
liquor was again evaporated, the extract was
of a fweet tafte, ftill extremely bitter (al-
though the refinous part, in which the bitter-
nefs is {aid to refide, was {eparated) and very
tenacious or vifcid. After further folutions
and evaporations, the extra¢t was analyfed
to afcertain the nature of the falts.

To 5 grains of this extract, diffolved in
diftilled water, two or three drops of the ox-
alic acid were added: a precipitate was ob-
tained, which evinced the prefence of lime in
no inconfiderable quantity. The proportion
was much greater in this bile than in that of
the ox; it was impoflible for me to afcertain
the exact quantity, as it readily paffed the
filter, and by reft was converted into a pretty
firong pellicle, adhering to the fides of the
glafs.

To a folution of the above quantity of the
extract in diftilled water, a few drops of the
nitrate of filver were added ; a copious pre-
cipitate was the confequence, a dufky red
{fubftance adhered to the fides of the glafs.
This precipitate was principally, if not en-
tirely, a phofphate of filver.
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any particular change is effeted in this fluid
by difeafe; confequently kept it feparate
from the bile of another perfon who had been
differently affeted. The quantity I ob-
tained rather exceeded an ounce ; the colour
was of a dark brown, edged with a fhining
yellow ; the tafte moderately bitter : a couple
of ounces of alkohol being added, it remain-
ed undifturbed for feveral hours, at the end
of which a very copious precipitate fell to the
bottom. It was now committed to the filter;
the gluten which was {eparated, was of a yel-
lowifh green colour, in the courfe of a few
hours it became dry ; I found it weighed ten
grains. Externally it was of a deep green,
frequently interrupted by a yellow {pot or
ftreak and interfperfed with a number of thin
{cales of a micacious brilliancy ; the internal
furface when expofed by fracture, evinced
a greater portion of the yellow, than the ex-
ternal ; the fcales were diftributed, but not
very thickly, thro’ the entire fubftance. This
fubftance was foluble in the faliva, but of no
perceptible bitternefs when applied to the
tongue. The paper through which the mix-
ture of the bile with alkohol had pafled, and
on which the glutinous part remained, pre-
fented an interefting appearance, which was,
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that on the evaporation of the alkohol, white
brilliant plates, fimilar to thofe in the glutin-
ous portion, but infinitely more abundant;
were {pread upon it. Was this a portion of
the refin held in folution by the alkohol,
which the paper had abforbed, and which,
after an expofure to the atmofphere, and the
confequent diffipation of the {pirituous part,
remained on the paper in a chryftallized
tform? Or was it the {ize, with which the pa-
per was impregnated ? No fuch appearance,
it muft be confeflfed, was obferved in any ex-
periments with the bile of other animals : If
it proceeded from the paper, it thould have
taken place in every experiment. Some of
thefe plates when taken up by the point of a
knife, and applied to the tongue, were per-
feftly infipid or without tafte. The propor-
tion of this fubftance was very {mall, proba-
bably not more than 1% or two grains.

After repeated additions of diftilled water,
and evaporations of the liquor which pafled
the filter, the falts which remained were
coloured with a fmall portion of a brown ex-
traftive matter, very fimilar in confiftence to
a denfe {yrup, which made them adhere to
every thing that came in contat with them,
which extradtive matter I could not feparate
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from them, as it was equally foluble, in al-
kohol or water, the falts, together with
this brown fubftance (which was in very
{mall quantity) weighed only 2 grs.

The whole was diffolved in diftilled water,
and divided into feveral portions.

As I wifhed to afcertain the prefence of
the muriatic acid, which has been mentioned
by fome writers as exifting in the bile, and
knowing that the ordinary method was inac-
curate, I ventured to try the following : To
a portion of the {aline fubftance diflolved in
diftilled water, a quantity of the fulphate of
iron was added, {ufficient to decompofe all the
{alts ; by it I expected to have formed a phof-
phate of iron ; and (if the muriatic acid ex-
ifted in combination in any of the falts) a mu-
riat of iron. The phofphate of iron, I knew,
was infoluble ; it would confequently be de-
tained in the filter. The muriate of ironis
{oluble, thatneceflarily would exift in the filter-
ed liquor ; and the fulphate of lime or gyp-
fum could be feparated ; by this means I ex-
pected, with the nitrate of filver, to detect the
muriatic acid, if it exifted.

After the addition of the green vitriol,
the liquor was turbid ; on refting a brown
{fubftance was precipitated, which was the
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conftantly unfuccefstul in my attempts to de-
tet the prefence of iron, and as the evafive
manner in which it has been mentioned by
this very author, induced Maclurg to fufpect
that fome pre-pofleflion was neceflary to de-
tect it :  From thefe confiderations, I am un-
willing to afcribe an efte¢t fo material to a
caufe, the exiftence of which is far from be-
ing undifputed. If the prefence of iron,
fhould be proved, could analogy favour us
with one argument in fupport of the opinion?
Experiment I have reafon to {uppofe could
not. The hypothefis of Cadet has fome-
thing more to recommend it ; the ferruginous
earth, to which he attributes fo important an
operation in the economy of this fecretion,
taken in this view, does not deferve the leaft
attention. Calcareous earth, certainly does
exift in the bile, and admitting it to be ferru-
ginous, no advantage can be derived from it
when an acid is prefent. Neutral falts, when
they exift, are incapable of effecting a change;
they are not neceflary to the formation of
bile ; their prefence mufl be confidered for-
tuitous, but conftant. Is there a perfon who
confiders carbonic acid a conftituent part of
atmofpheric air ? Yet who has ever failed in
detecting it ? Neutral {alts have their definite
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charaters, and as long as thefe characters
are preferved, no change can be produced;
this muft only be effected by decompofition,
which argues a non-exiftence ; and when
caufes ceafe to exift, are effeéts to be looked
for? 'This reafoning is not applicable to the
experiments of Cadet, he does not fufpect
the exiftence of a neutral falt. As far as he
went his analyfis is juft; to be fatisfactory,
it {hould have been more minute. His in-
duétions were erroneous, becaufe his view of
the fubject was incomplete.

Although my acquaintance with the fub-
je€t is but partial, it yet affords me fufhcient
grounds for thefe arguments; the prefence of
neutral falts, cannot be denied: the experi-
ments are ealy, and any perfon may fatisfy
himfelf on this {core; this being the cafe, the
opinion of Cadet muft fall! He has men-
tioned an oil ; this, I have reafon to believe
muft materially influence the colour of the
bile ; but not as he fuppofed, when united
with an earth.

I have hinted above, that the prefence of
falts is not required in the formation of bile;
they exift in every animal fluid, and charac-
terife none. What are the more prominent

features of this fecretion? I anfwer, colour.
E
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croy, *“ they become thick, and in procefs of
time affume the charafer of refin.”

On the addition therefore, of alkohol, or
an acid, with the intention of feparating the
gluten, a partial decompofition enfues, and a
fufficient quantity of oxygene is afforded to
thicken the volatile oil, this change we have
reafon to fuppofe, takes place, as the aro-
ma is deftroyed. Now, as this aroma forms:
an eflential part of {fuch an oil, and as we
know that this principle can only be loft (when
it is fo by long keeping) by a change being
effe¢ted in the nature of the oil; is it irrational
to conclude, that when a greater quantity of
oxygen is afforded, the fame thing fthould take
place in a fhort {fpace of time. Inrecent bile
therefore, I have no idea of the exiftence of a
refin; butin what manner are we to account
for the ftrongeft chara@eriftic of the bile, T
mean its bitternefs. Authors have laid great
firefs on its refiding in the refin; but when
the refinous part is feparated by the addition
of water to the alkohol, which holds it in fo-
lution, and the liquor which pafles the filter is
evaporated, the extract when formed, is very
bitter. How are we to account for this? Ought
bitterne{s toremain when the principle in which
it confifts is taken away? I have obferved in
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all the extrafts I made, a dark coloured vif-
cid fubftance, tenacioufly adhering to the
faline portion; this was equally foluble in
water or alkohol, and while it remained the
refiduum was intenfely bitter. Was this a
refin? a refin is infoluble in water; a mucilage;
to have anfwered this charaéter it could not
be diffolved in alkohol ; was it a faccharine
matter ; a pungent bitter, and ftrongly faline
tafte alone was perceptible ; I conceived it
to be an oil, fomewhat changed however, by
the treatment it had undergone, and princi-
pally to this fixed oil, I think the bitternefs of
the bile is to be afcribed.

The confiftence of the bile is much in-
creafed.by remaining in the gall bladder ;
this has properly enough been afcribed to an
abforption of the aqueous parts. This vif-
cidity, may be referred to the gluten, in a
great meafure, but the quantity of oil prefent
muft have a confiderable influence. I have
deviated from the general opinion of thofe
who have written on this {ubject, in confi-
dering the fubftance feparated from the bile,
by alkohol, a gluten. They have denomi-
nated it a mucilage ; the characters of thefe
fubftances are fufficiently marked to prevent
one being taken for the other, and as che-






















































