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EXPERIMENTS, e

ON THE ‘BILE.

IN the inveftigation of a fubjeé like this,
to which much time, and great talents, have
often been devoted, little elfe can be effefted
by the hand of inexperience, than to retrace
the road, which towering and fucce{sful geni-
us has pointed out.

Little advantage, however, has refulted
from the inquiries of our predeceflors, who
(unaided by the rapid improvements which
have recently been made in the {cience of
chemiftry) deduced inferences, from thofe
refults, alone, which they were capable of
obtaining by the affiftance of heat; the falla-
¢y of which muft be evident, in a minute ana-
lyfis ; and from which many prejudices, at
prefent exifting, have originated.

To the mere [peculation of Boerhaave, are

we indebted, for an opinion, which modern
B
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chemiftry has combated in vain: the {apo-
naceous nature of the bile—founded on an-
alogy alone, has been received by fucceffive
generations as a well-eftablifhed point in phy-
fiology ; and the reputation of that great man
has fanc¢tioned 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 attion of
heat, he obtained by his experiment a quan-
tity of oil, foda, &c. 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 indutions, by refleét-
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 oilin the bile, are we on
fuch {light foundation to infer the {aponace:
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ous nature of it? 'The experiments which I
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 {oap being incompatible.

Of the various fluids, of the human body,
none has engaged the attention of the phifi-
ologifts, more, than the fubje of the prefent
eflfay. Its prefence, in almoft all the clafles
of animals, muft have indicated {ome {aluta-
tary effe¢t; and the defet of its introduétion,
inthe chylopoieticvifcera, by difeafe, was {ufh-
cient to eftablifh the efficacy of its operation.
But although all were willing to 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 {eparated 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 obftruction of the bili-
ary dudls, (for if the bile is a requifite ingre-
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dient in the compolfition of chyle, the want
of it, will prefent a {ubftance improper to
repair the conftant wafte incident to the hu-
man {yftem ; and its action on the alimentary
canal in affifting 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 {urvive it certainly muft be,) it is
effetted without the afliftance 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
{timulus, 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 accui-
tomed functions when deprived of it? Does
it amount to a pofitive demonitration of an
- original incapacity in the inteftines, to be ex-
cited to a regular action, 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 {ufficiently 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 ot difeafe ; and the ftimulus of diften-
tion appears fufficient to excite the mufcular -
fibres of the efophagus to their accuftomed
duty. The important operationattributed to
the bile, in the procels 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 {aponaceous 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 defet
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
{peedy expulfion, and the a&ivity 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 {enti-
ment exifted, refpefting the nature of the
operation of the bile, more unanimity prevail-
ed as to the {fource of its fupply. The pecu-
liarity of the ftruture of the liver, in the un-
ufual number and fize of its veflels, when
compared with any other vifcus, and the ne-
ceffity of the returning blood of the inteftinal
canal taking that route, previous to its being
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reconducted to the general circulation, were
too {riking to efcape obfervation, and too im-
portant to be neglefted by our {peculative
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 detected in any other portion of the
vafcular fyftem: To this, the ambiguous term
phlogifton was appended, a term of {ingular
{ervice, 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 purpole 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 refpedt,
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 difle¢tions have {atisfactorily eftab-
lilhed 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 nourithment of the liver and the
purpofes of the bilious fecretion ; 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 mofl 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 phofphoric, and fometimes both. Some,
more fortunate than the reft, have detefted
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
alcertained the fum total of opinions on
this {ubject.

But are we to conclude from this, that
the bile of the fame Ipecies 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 inductions
from the beft experiment; by ignorance,
phantafms 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 fatisfattion can the reader de-
rive from the perufal of the following pages.

Owing to the limited period in which I
was to make an eleétion, and conclude the
confideration of a fubjeft—the period of a few
weeks; I was obliged to confine myfelf to one
view of the fubje®, viz. to the differ-

ence (if any) which exifts between the bile,
B
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of different animals. The number has una-
voidably been {mall.

My experiments were firft made with the
bile of the ox: To obtain the refults more
fatisfacCtorily, I took advantage of the affiftance -
of heat, and the requifite chemical agents.

EXPERIMENT.

I expofed 10 oz. of recent ox bile, in a re-
tort (to which was appended a tubulated re-
ceiver) over Argand’s lamp, to a low degree
of heat ; at the end of fome hours, I obtained
eight ounces of tranfparent colourle{s water,
which was ftrongly impregnated with the
odor fubmofchatus, or aroma of the bile,
but entirely free of bitternefs : immediately
after this, the retort was filled with a white
denfe vapour, of fuch gravity, that it fell to
the bottom of the receiver, and was there con-
denfed. A fmall quantity of water, which
fell from the neck of the retort with this va-
pour was immediately mixt with it, and pre-
fented a colour as white as milk : half an ounce
of it was obtained ; it was {lightly empyreu-
matic, and being placed afide for an hour, a
thick white fubftance was precipitated; the
fupernatant liquor, however, remained f{till
fomewhat coloured by it. This I confider an
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oil ; the colour muft be owing to the low de-
gree of heat ufed. After which I obtained
half an ounce of a brown oil {trongly empy-
reumatic : a hard bitter mafs remained in the
retort.

" Analysis of the bile of the Ox : by chemical tests.

Nine oz. of ox bile being taken, a quan-
tity of alkohol was added: it was then laid
by for 48 hours; at the end of which time, by
means of filtering paper, a gluten was fepa-
rated, which after defication weighed 12 grs.

The brown, tran{parent, {faccharine and in-
tenfely bitter liquor which paffed the paper,
was evaporated to the confiftence of a denfe
extract; on this extraclt diftilled water was
poured, for the purpofe of {feparating that por-
tion which has beencalledrefinous; this being
again filtered, left nothing behind that could
be denominated a refin. Evaporation was a
fecond time performed, and carried fo far
that the refiduum underwent an imperfect
chryftallization, when taken from the lamp,
this was divided into feveral portions and
treated with the following tefls :

To one, the oxalic acid was added, the pre-
cipitate which enfued demonftrated the pre-
fence of lime :
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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 pruffiat of pot-afh; the pre-
{ence of iron, however was not detected by it:

To a fifth, the nitrat of {ilver; 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 {ilver muft caufe a precipitation ;
owing to the fironger affinity which exifts be-
tween the nitric acid of the f{ilver, and the
foda of the phofphoric falt, whereby the phof-
phoric acid feizes on the f{ilver, 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
myfelf 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 {ubjected
to the filter; this gluten which remained on
the filter was in very fmall quantity, adhering
to the paper, extremely yellow, and very
{lightly bitter.* 'The Hhltered 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 feparate the refin; no
precipitate however was obtained : the liquor
was evaporated: a portion of the extract dif-
folved 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-afh, 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 {mall portion of the ex-
tract was diflolved, and a flight purple tint

¥ This gluten could not have exceeded a grain in’
weight.
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was produced ; this was greatly increafed by
the addition of two or three drops more.

By this we perceive that what is found in
the bile of the ox, is allo to be detected in
that of the calf, the proportions howeverbeing
much {maller in that of the latter.

Analysis of the Bile of the Dog.

Having obtained fome dog’s bile, to an
ounce and a half of it were added two ounces
of alkohol ; it was laid by for two days, then
committed to filtering paper; a dark green
liquor was feparated, and left a light green
{ubftance on the paper, which had been pre-
cipitated by the alkohol. This fubitance
carefully taken from the paper, was weighed
when moift, and amounted to 22 grs. the ex-
ternal furface afflumed a dark green appear-
ance, by the aftion of the air: the furface
which refted on the paper, was of a light
grafs green colour : applied to the tongue it
was perfectly infipid: when perfectly dry,
it weighed but three grains: although the
{pecific gravity of this {fubftance was fo fmall
yet the bulk was confiderable ; fo much {o, in-
deed, that previous to my weighing it the fe-
cond time, I judged it could not be lefs than
15 or 20 grs.—when broken, the edges were
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fhining ; the central parts of a dulky green,
and very compat: one fourth of it was put
in a {mall quantity of water ; the water was
rendered turbid; and on refting a few minutes
the whole fell to the bottom in the form of a
floccous precipitate.

Another portion was tried with the nitric
acid, it was entirely diffolved ; the colour of
the folution was of a reddith yellow.

A third in the muriatic acid ; it was alfo
diffolved completely, and was of a beautiful
bottle-green colour ; when water was added
to this, the whole aflumed a beautiful blue co-
lour; and a floccous fubftance fell to the bot-
tom: fome of the phofphate of lime, was add-
ed to a portion of that felution; the colour
was ftill preferved.

To a fourth portion fome concentrated al-
kohol was added: it had no action on it.

The liquor which had paffed the filtre was
next tried. It was expofed in an open veflel
to a gentle heat, and the alkohol driven off.

To the refidue, about an ounce of diftilled
water was added, for the purpofe of obtaining
the refinous part which the alkohol had dif-
folved : the liquor after hltration was clear,
fomewhat {weet, intenfely bitter, and of a
dark green colour; the refinous part which
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remained on the paper was very Imall in
quantity, brown and {lightly bitter. ‘T'he
liquor was again evaporated, the extraét was
of a fweet tafte, fiill extremely bitter (al-
though the refinous part, in which the bitter-
nefs is faid to refide, was {eparated) and very
tenacious or vifcid. After further folutions
and evaporations, the extraét was analyfed
to afcertain the nature of the falts.

To 5 grains of this extract, diflolved 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 impoffible for me to afcertain
the exact quantity, as it readily pafled the
filter, and by reft was converted into a pretty
{ftrong 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 {ilver 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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The phofphoric acid was clearly indicated
to be prefent by two other experiments,
wherein precipitates were obtained by the
addition of muriated barytes and the acetate
of lead, or faccharum faturni.

To a folution of the extra®, a fmall quan-
tity of the alkohol of galls was added, no
black colour was produced. Neither was a
change of colour obferved when the pruffiat
of pot-afh was made ufe of.

Analysis of the bile of the acepenser sturio ?
or sturgeon.

The bile of fifhes being known to be much
more acrid, in general, than that of terreftrial
animals ; it was a matter of curiofity to af-
certain whether this analyfis, would prefent
me with the {fame refults as thofe I had ob-
tained in the prt‘:'?:%diug inveftigations.

The colour of this bile when taken from
the gall bladder of the filh, was of a ftrong
and as elegant a green as I had ever obferved,
and to the tafte, it was intenfely bitter.

To an ounce meafure of it, was added the
fame quantity of highly concentrated alkohol,
it remained unmolefted for two days, at the

end of which time a confiderable precipitate,
D
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occupied the bottom of the glafs: the
whole was thrown on filtering paper.

The glutinous part which remained on the
paper, did not amount to more than half a
grain. The liquor which had paffed the fil-
ter was evaporated : to the extract fome dif-
tilled water was added ; the whole was taken
up by the water; on filtering it no refinous
fubftance remained on the paper; the liquor
was again evaporated, and the extract was
treated in the following manner; after being
re-diflolved in diftilled water.

To a portion of it, a drop or two of mu-
riated barytes were added : a precipitate was
obtained : this was without doubt the phof-
phate of barytes.

To a {econd, the addition of the oxalic
acid, evinced the prefence of lime in a very
{mall proportion.

To a third, I added the alkohol of galls, no
change of colour was produced ; nor did the
pruffiat of pot-afh evince the prefence of iron.

Examination of the Human Bile.

Having obtained the bile of a perfon, who
afHi¢ted with chronic mania for a number of
years, ultimately fell a vi€tim to pulmonary
confumption ; I withed to afcertain whether
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any particular change is effected 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 inter{perfed 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 {cales 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 miz-
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 diflipation of the {pirituous part,
remained on the paper in a chryftallized
form? Or was it the {ize, with which the pa-
per was impregnated ! No fuch appearance,
it muft be confefled, 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-
fectly 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 paffed
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 {fyrup, which made them adhere to
every thing that came in conta¢t with them,
which extra@ive matter I could not feparate
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from them, as it was equally foluble, in al-
kohol or water, the {alts, together with
this brown {ubftance (which was in very
imall quantity) weighed only 2 grs.

The whole was diffolved in diftilled water,
and divided into {everal 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 faline fubftance diffolved in
diftilled water, a quantity of the fulphate of
iron was added, {ufficient to decompofe all the
falts ; 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
{foluble, 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 {ilver, 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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phofphate of iron. The whole was thrown
on filtering paper: the brown, extractive {ub-
{tance, mentioned above, adhered to the pre-
cipitate; and the filtered liquor was not in the
leaft difcouloured: a thin pellicle on the {ur-
face of the liquor, gave me reafon to {fuppofe
that the fulphate of lime had pafled through
the paper—this I was more inclined to be-
lieve was the cafe, as in fome former experi-
ments I found the oxalate readily pafled
through. I therefore doubled my paper, and
refiltered it: the nitrat of {ilver was now ad-
ded, and a turbidnefs in the liquor was the
confequence—From this, therefore, I think,
the conclufion ought to be, that the muriatic
acid exifts in combination in the bile.

A {econd portion of the faline matter being
diffolved, as above, a drop or two of the mu-
riated barytes were added: the pholphate of
barytes was precipitated.

To a third, the addition of the oxalic acid
produced an oxalate of lime. No change of
colour was produced on the addition of the
alkohol of galls, or pruffiat of pot afh.

From thefe experiments it is neceflary to
draw fome inference. I am forry that it is
not in my power to add an analyfis of the
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bile of an animal purely carniverous; it might
have given {trength to the opinion which thofe
I have performed enable me to advance, on
the nature of bile in general. An opinion
deduced from experiments, has, I hope, more
than plaufibility, to recommend it.

I {hall here attempt a {eparate confidera-
tion of fome of the molt important parts of the
bile. 'The colour of the bile as immediately
attrating obfervation, I fhall firft {peak of.

This in different animals varies confide-
rably ; it is obferved in animals of the fame
clafs. The bile of the ox differs from that of
the theep: the one is of a deep brown, the
otherof a greener hue. Human bile approach-
es nearer to that of the ox; and that of the
dog is a deep bottle green ; how different alfo -
is the black bile of the cuttle fith, from the
lively green of the fturgeon, and many others.
T o what is this owing ? {fome there are who
attribute the colour to the prefence of iron;
and Cadet thought it probable, that a ferrugi-
nous calcareous ecarth, together with a pecu-
liar animal oil, were the caufes of bitternefs
and colour.*

To the firft (the opinion of M. Durade of
Geneva,) I muflt anfwer, that as I have been

* Med. Commen. vol. 1. p. 69.
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conftantly unfuccefsful in my attempts to de-
te€t 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-
tett 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 {upport ot the opinion?
Experiment I have reafon to fuppofe 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 {alts, when
they exifl, are incapable of effecting a change;
they are not neceflary to the formation of
bile ; their prefence muft 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
deteéting it ? Neutral falts have their definite
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charatters, and as long as thefe characters
are preferved, no change can be produced;
this muft only be effected by decompolfition,
which argues a non-exiftence ; and when
caufes ceafe to exift, are effets to be looked
tor? '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 Thould have been more minute. His in-
ductions were erroneous, becaufe his view of
the fubject was incomplete.

Although my acquaintance with the fub-
ject is but partial, it yet affords me {ufhcient
grounds for thefe arguments; the prefence of
neutral falts, cannot be denied: the experi-
ments are eafy, 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
{alts 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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tafte, confiftence and {mell; the principles
which, when united, produce thefe, are its
component ingredients, and thefe confift in a
gluten, a volatile and fixed oil, and an acid.
I thall endeavour to account for the colour,
by an union of fome of thefe; although fup-
ported by experiment, I may be miftaken.
After the gluten had been feparated from the
bile of a dog, it was divided into feveral por-
tions, and an acid added to two of thefe, the
nitric to one, the muriatic to the other; in
both cafes it was diffolved; the firflt was of a
reddith yellow colour, the laft a beautiful
bottle green; when water was added to the
laft, the colour was changed to a blue. From
this, I conceive that an acid, acting on an ani-
mal fubftance, produces a colour, which is
confiderably modified by the prefence of an
oil, and that the difference of colour, is owing
to the proportion of each; this is rendered
probable, by the following experiment; the
gluten of fheep’s bile is very yellow, I took
a few grains of it, and added a tea {poon-full
of {permaceti oil; they were intimately mixed;
it was of a deep chocolate colour. This was
increafed by the addition of the muriatic acid;
but on the addition of water, the whole put
on a light green appearance.
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I had an idea that this acid might be fup-
plied by the decompofition of fea falt, and
that thofe animals which make the greateft
ufe of it, are poflefled of a brighter coloured
bile ; but there may be many unanfwerable
objeélions to this, and as the phofphoric exilts
in greater quantity than the muriatic, and the
{fame phenomena occur when it is ufed, itis
immaterial which of the two be prefent; but
probability feems more infavour of the former.

The aroma, I am apt to believe, depends
on a volatile oil, which comes over with
the water in diftillation ; but on the addition
of alkohol, acids, &ec. is deftroyed; to the
prefence of this oil, and even one of a
more fixed nature ; I afcribe the formation of
the refin mentioned by all writers; I know
no proof of its formal exiftence ; do we detect
it when fire alone is ufed? Some have called
the refiduum after the diftillation of bile has
been carried to a certain length; ¢ a brittle re-
{inous or pitchy mafs”’; atmofpheric air aided
by heat, may have infpiffated the remaining
oil; butby increafing the heat, it comes over
in a highly empyreumatic ftate: How do che-
mifts explain the formation of vegetablerefins;
is it not by the oxygenation of the volatile
oils. ¢ By expofure to the air,” fays Four-



L .28 ]

croy, ¢ they become thick, and in procefs of
time affume the charaiter of refin.”

On the addition therefore, of alkohol, or
an acid, with the intention of {eparating the
gluten, a partial decompolfition enfues, and a
fufhicient 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
effected in the nature of the oil; is it irrational
to conclude, that when a greater quantity of
oxygen is afforded, the fame thing fhould take
place in a fhort {pace of time. In recent bile
therefore, I have no idea of the exiftence of a
refin ; but in what manner are we to account
for the ftrongeft charaleriftic of the bile, I
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 extrat when formed, is very
bitter. How are we to account for this? Ought
bitternefs toremain when the principle in which
it confifts is taken away? I have obferved in
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all the extracts I made, a dark coloured vii-
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 character it could not
be diflfolved 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 fized 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 fubject, in confi-
dering the {fubftance {eparated from the bile,
by alkohol, a gluten. They have denomi-
nated it a mucilage ; the characters of thefe
fubftances are {ufficiently marked to prevent
one being taken for the other, and as che-
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mifts have written on the fubject; want of
confideration, may probably be imputed to
me, in deviating from received opinions:
although I may be miftaken, as to the nature
of the {ubftance, ftill I muft confefs, that I
never have dete¢ted any thing which anfwers
my idea of a mucilage. I formed my opinion
of the nature of this {fubftance, by fome expe-
riments on the precipitate, afforded by the
mixture of dog’s bile and alkohol—they are
related in the analyfis of the bile of that
animal ; by them, I found that acids diflolved
it completely after fome time; that water ren-
dered it {foft, but did not diffolve it, and that
it was infoluble in alkohol. I was diflatif-
fied with the name of mucilage, when ap-
plied to a fubftance infoluble in water. The
appearance of that of the dog, when perfeétly
dry, was denfe and uniform; that of the fheep
was granulated. I could not detet the fac-
charine matter mentioned by Cadet—{imilar
to the fugar of milk. The tafte of recent
bile, is however confiderably faccharine;
that of the ox, more particularly. To the
prefence of ammoniac, I have paid little at-
tention, itis very frequently a creature of our
own formation; and a variation in fome cir-
cumitances, 1s adequate to its production.
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Thus, to conclude the inveftigation which
was the object of thefe experiments, I am of
opinion, that the bile of all animals is alike,
in thofe parts which are moft material or re-
quifite for its formation; the principles which
I have mentioned above, are the fame in all;
the difference, I conceive, is to be found only
in the proportions ; this I grant may be very
great in point of colour, tafte, &c. In the
elaborate compilation of Haller on this fubject,
can there be found any two perfons who ex-
aflly correfpond in opinion.

In fine, this performance has been exe-
cuted in hafte : To do juftice to the fubjeét,
time and indefatigable perfeverance are re-
quired.

While I was engaged in the foregoing ex-
periments, a moft inveterate cafe of jaundice
occurring under the care of my preceptor,
prefented me with an opportunity of inftitut-
ing {fundry experiments, in order to detect the
prefence of the bile in the blood, as charac-
terifing the difeafe of jaundice.

Many there are, who do not confider the
bile as capable of exifting in the blood-veflels
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without occafioning death, and others, on the
contrary, are too apt to afcribe a yellownefs of
{kin, &ec. fo frequently in many difeafes to the
abforption of it.

On this difeafe it is not my intention to {ay
any thing ; all I fhall endeavour to prove will
be, whether the bile can exift in the blood
veflels with impunity ; for this purpofe I ob-
tained a quantity of jaundiced blood. After
it had feparated, the {ferum was remarkably
yellow, of a {aline talte, perfectly void of bit-
ternefs.

EXPERIMENT.

A table {poonfull of the ferum was expo-
fed to the heat of a candle ; the albuminous
part after the evaporation of the ferous por-
tion was very yellow ; this on being tafted
betrayed not the leaft fenfible bitternefs.

EXPERIMENT IIL

Some of the craflamentum was next taken,
it was freed from the coagulable lymph by
wathing ; the lymph was fomewhat yellow,
no tafte of the bile, however, was perceptible
in it. That part of the coagulum which re-
mained after the feparation of the lymph, was
expofed to heat, the aqueous part being dif-
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fipated, the refiduum was fomewhat falt, not

bitter.
EXPERIMENT III.

A portion of the craffamentum, freed from
coagulable lymph, was put in a wine glafs,
to this fome alkohol was added, a partial coa-
gulation was effeted, which was foon after
diffolved, alittle water was next added, which
occafioned the precipitation of a coagulated
fubftance; a part of the fupernatant liquor,
holding the red globules in {olution, was
carefully poured off and expofed to a gentle

heat; after the evaporation, a fcum of a brown
colour remained, of a faline tafte, but not in

the leaft bitter. Finding that it would in this
way, be impoflible to detect its prefence, I

refolved to avail myfelf of the aid of chemical
telts.

EXPERIMENT I1IV.

A table {poonfull of the jaundiced ferum
was poured in a glafs, three or four drops of
the muriatic acid, were added, an immediate
green colour was produced.

To afcertain whether the marine acid is a
good teft for bile, 12 drops of that of the ox,
were mixed in alittle water, to this a few drops

of the acid were added ; the green colour was

produced.
-
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I found that the nitric acid, alfo produced
a green with the jaundiced ferum, and when
added to bile mixed with water, the {ame
thing took place.

The muriatic acid however, is much the
better tefl, as the green is more rapidly evol-
ved by its ufe.

The fulphuric, caufed a yellow colour.

To eftablifh the refult of the above expe-
riments, itwas requifite to alcertain the aétion
of the acids, on healty {ferum.

Having obtained fome blood from a friend
who was in perfect health, on the feparation
of the ferum, a portion of it was taken, to
which I added a few drops of the muriatic
acid, a white coagulum alone was the refult.

The fame took place on the addition of
the nitric acid.

A patient labouring under pneumonia
whofe {ferum was remarkably yellow, afford-
ed me an opportunity of afcertaining how far
a mere colouring matter might tend towards.
the produ@ion of the green, with the nitric
or muriatic acids.

For this purpofe, a quantity of it was ob-
tained ; to an ounce of this ferum, a few drops
of ftrong nitric acid were added; an entire co-
agulation enfued, the coagulum, was at firft
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white, ftanding for fome minutes it affumed a
yellow tinge. The ferum, on the contrary, of
the jaundiced perfon, inftantaneoully on the
contact of the acid, formed a deep green co-
agulum.

With the muriatic, a {lightly yellow firm
coagulum enfued.

This is {ufficient to eftablifh the abfence
of bile in the inflammatory ferum ; and alfo,
that the prefence of it was abfolutely necel-
{fary to the production of the green colour,
exemplified in the foregoing experiments, on
the ferum of the jaundiced patient. I found
a very {mall quantity of bile, fufhicient to pro-
duce the colour: for on adding 4 drops of
ox bile to a table fpoonful, or zan ounce of
the inflammatory ferum on the immediate
contatt of the marine acid, the green was
ftrong, but on being fhaken it was faintly dif-
cernable in the yellow coagulated mafs.

When I ufed 12 drops of the bile, with the
-above quantum of ferum ; the muriatic acid
produced a permanent green.

Having procured {fome of the urine of the
{fame perfon, I was defirous of feeing how far
that fecretion was affected by the difeafe.
The contraft between this and healthy urine
was very remarkable: the one was vilcid,
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and of a dark yellow, the other free from vif-
cidity, and of a ftraw colour.

EXPERIMENT V.

To1a wine glafs of urine, were added about
10 drc;ps of concentrated nitric acid ; a very
deep green colour was immediately pro-
duced; on agitating the glafs a flight efter-
velcence took place, attended with the fud-
den deftruétion of the green colour.

EXPERIMENT VI.

To a portion of the fame urine were added
a few drops of the muriatic acid; the green
colour was immediately produced: noeffervei-
cence enfued : the colour was permanent.

When the {fulphuric acid was ufed, a black
colour was the confequence, attended with
the difengagement of calorique.

The following experiments were required,
to afcertain the action of the acids on healthy
urine.

EXPERIMENT VII.

To half an ounce of healthy urine, 10
drops of the nitric acid were added ; a confi-
derable effervefcence followed; the liquor
was of its priftine colour.
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EXPERIMENT VIII.

To the above quantity of the fame urine ;
10 drops of muriatic acid were added; a {light
purplifh tint was obfervable ; 10 more of the
acid being added, the whole was changed to
a {lightly purple hue; no effervefcence took
place.

The effect of a little ox bile mixt with the
healthy urine, expofed to the action of the
acids, was next tried to afcertain the affinity
of the refult between this and the jaundiced
urine.

EXPERIMENT IX.

To haltf a wine glafs of healthy urine, 12
drops of the ox bile, with the fame proportion
of nitric acid were added; the green colour
was produced ; an eftervefcence then took
place, which immediately deftroyed the above
colour.

EXPERIMENT X.

The {ame proportions of urine and bile be-
ing mixt, 12 drops of the muriatic acid were
added ; the green colour was produced, and
was permanent ; no effervelcence took place.

From thefe experiments, I think we may
{afely conclude, that a confiderable quantity
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of bile mufl be prefent in the urine of the per-
fon the fubject of them.

By the experiments alfo, we find that the
muriatic is the beft teft. The reafon why the
nitric is not fo good, muit proceed from the
{tronger afhinity which that acid has for the
bafes of the urinary falts, whereby, although
the green colour is at firft produced, yet the
affinity it has for thefe bafes being greater
than that, with the bile, it foon quits the bile
for them ; effervefcence is produced, and the
green colour loft. With the muriatic this
does not take place ; no efterve{cence enfues ;
owing to this acid being a component part of
{fome of the urinary {alts, or other acids in
combination, with an alkaline, or earthy bafe
having a ftronger affinity for them than the
muriatic has.

The event of the above experiments, being
fufficiently fatisfactory to eftablifh the pre-
{fence of {fomething more than the colouring
matter of the bile in the blood ; I yet deter-
mined on performing an experiment which
has been mentioned by feveral authors,
namely the tying up of the hepatic and cyftic
duéls, in order to produce the difeafe of jaun-
dice, and to afcertain the prefence of the bile,
not by the mere colour as they have done,



fios ]

but in a more unequivocal manner by the aid
of chemical tefts. 'T'wo experiments were
performed on dogs, but as my intention was
to preferve them feveral days after the ope-
ration, in order to effe@ more completely
what I had in view ; fome accident or other
generally occurred which entirely defeated
my defigns. The following experiment,
however, may not be entirely unworthy of
notice. 'The great hardinefs of hogs was an
inducement, for me to try the above mention-
ed experiment on one of this kind. For this
purpofe, a pig being obtained, ligatures were
made on the cyftic and common ducts, on the
5th of April; the gall bladder was well dif-
tended with bile; the flow of it into the
ductus choledichus was prevented by the
ligature nearly at the mouth of the cyfl.
He continued very well until the 22d of
April, when, by an unfortunate accident, he
was killed. On examination, the wound in
his abdomen had entirely healed. On open-
ing, the inteftines were firmly aglutinated to
the peritoneum ; the parts being carefully
{eparated, the liver appeared of a colour
nearly natural, and the gall-bladder, which,
when tied up; contained a confiderable quan-
tity of bile, appeared now to be filled with a
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tran{parent liquor; and that portion of the
du¢t included between the two ligatures,
where the hepatic joined the cyftic, to form
the common duét, was diftended almoft to the
fize of the gall bladder,and contained a quan-
tity of genuine bile :—Here then was the for-
mation of a new cyft; and by {fome means or
other, the bile opened a paflage into the duo-
denum. Both, the ligatures were found on the
duts, covered with coagulable lymph: no
jaundice was produced in this cafe: the urine
when tried by the nitric and muriatic acids,
evinced no change of colour. Although I
was difappointed in the objeét of the experi-
ment, yet the appearance of this white tranf-
parent fluid, in the old cyft and the forma-
tion of a new one, were phenomena in fome
degree calculated to leflon my regret. I fhall
however forbear any comments: when the
liquor of the old cyft was received in a glafs,
a quantity of a mucous fubftance immediately
fell to the bottom, which left the {fupernatant
liquor clear; the liquor was very vifcid, for
on the application of the finger it was drawn
out into {mall threads, and when tafted per-
fetly void of bitternefs, and inconfiderably
{aline.
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A part of this liquor was taken and mixed
with diftilled water, and on the addition of
the muriated barytes, a precipitate was the
confequence, which indicated the prefence
of the phofphoric acid. Another portion was
tried with the oxalic acid, and lime was de-
teCted ; indeed the falts, in this fluid, appear-
ed to be exactly the fame as thofe which exift
in the bile.

T'o the mucous {ubftance (which we men-
tioned above to be precipitated from the
tranfparent liquor) was added a little muri-
atic acid, it was turned green by the action of
it ; when water was added, the colour was
loft.

Although a want of fuccefs attended my
experiments on the dogs and pig, there {till
remained one, which, if fuccefsful, would in-
conteftibly eftablifh the poffibility of the bile
exifting in the blood-veflels without a fatal
confequence, and that was, by injeéting it in-
to them. TFor this purpofe a dog was obtain-
ed. An incifion being made through the in-
teguments of the neck, and the external ju-
gular expoled, two drachms of dog’s bile,
previoudly diluted with the fame quantity of
water, were injefted. This was conduét-
ed in fuch a manner that not a drop of the
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bile was loft. The vein and integuments be-
ing properly fecured, the dog was let loofe.

A few hours after he appeared very dull,
would not quit the place in which he lay ; and
refufed the meat that was offered him. This
continued for two or three days: he then
gradually recovered his appetite, and is now
perfectly well.

Thus we have proved the ftimulus of the
bile in the blood veflels, not to be necefla-
rily attended with fatality: and as the compa-
rative experiments between the inflammatory
and jaundiced {ferum, indicate fomething in
the latter, which in the refult with the acids,
does not in the leaft differ from that of heal-
thy ferum with the addition of bile: I will
venture, unfafhionable as it may appear, to
alcribe to abforption, what modern theorifts
might attribute to {fympathy: In embracing
an antiquated dotrine, I am fanctioned by
experiment. This {urely ought not to be de-
ferted for the deceptive fldthings of a difeafed

imaginatiun.

FINIS.









