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employed, had labour, ingenuity, and candour to re-
commend them to the public, and induced many physio-
logists to renounce their former opinions on this point.

It long since occurred to me, that coloured sub-
stances which are but moderately stimulating, and the
colouring part of which is known to be absorbed from the
intestinal canal, and to enter the circulation unchanged,
ought not to be neglected in the prosecution of an ex-
perimental inquiry into this subject; and I resolved,
should no one anticipate me, to make some experi-
ments myself, when a convenient opportunity should
occur. Accordingly, March 22, 1809, I instituted a
course of experiments, with the Rubia Tinctorum, or

Madder.

f
EXPERIMENT 1.

I immersed myself, my head and anterior part of the
thorax excepted, in a pretty strong watery infusion of
the rubia tinctorum, and remained in it two hours and
forty-five minutes. 'The urine discharged immediately
after leaving the bath, was pale, and considerable in
quantity. Three hours afterwards, the urine was again
discharged; it was slightly tinged with red. The
bladder was not again emptied till the following morn-
ing ; and, though the time elapsed was ten hours, the
urine had no perceptible redness, and in appearance
was nearly or quite natural. Treated with a solution of
the common sulphat of iron, the highest-coloured por-
tion of urine gave a tinge of a purplish-brown. The
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other portions, treated in the same way, were not sen-
sibly changed in their colour.

EXPERIMENT II.

March 23, I continued three hours in the madder-
bath. On leaving it, the urine was, as before, pale, and
considerable in quantity. Five hours after, the urine
discharged was strongly tinged with a reddish colour.
Three hours from this, it was much paler; and the
next morning, or eighteen hours after leaving the bath,
the urine discharged was of its natural paleness. The
portion discharged five hours after leaving the bath, was
a little deeper coloured than common Sherry or Sicily
wine. Treated with the sulphat of iron, a strong
purplish-brown precipitate was produced. =~ With the
same test, the urine drawn seven hours after coming
out of the bath, gave much less of the colour; the suc-
ceeding portions gave none.

EXPERIMENT IIL

Recollecting an observation of Haller, that ¢ as heat
increases perspiration, so cold increases absorption,’ I
determined to enter the bath at as low a temperature as
I could bear. In an hour and five minutes, a strong
chill and some spasms compelled me to retire. The
urine immediately discharged, was, as in the two first
experiments, pale. At the end of three, and of five
hours afterwards, the urine had a little more colour, but
the difference was small; and I am not certain that the
sulphat of iron produced any of the brown colour.
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The urine, at succeeding intervals, had nothing pecu-
liar in its appearance.

EXPERIMENT IV.

March 25, I continued three hours in the madder.
bath. Urine was drawn at the time I left the bathi, and
at the expiration of five, and of seven, and of fiitcen
hours afterwards. The first portion was pale, and un-
usual in quantity. The second portion exhibited a
- deeper colour than had appeared in either of the pre-
ceding experiments, and, with the sulphat, a very
strong purple-brown was produced. The third por-
tion, or that taken seven hours after I left the bath, had a
feeble tinge of red, and was acted upon in a small de-
gree by the sulphat. The fourth portion was natural.

Blood was drawn from my arm at the end of three,
and again at the end of five hours after I left the bath.
The different portions were suffered to stand unagitated
until a separation had taken place. The serum was
then carefully decanted off. No difference appeared in
the two portions ; each was opaque, and of a pale-red
colour, slightly tinged with yellow. The sulphat add-
ed to them produced a very slight change, but I am not
positive that the purplish-brown appeared at all.

In all the above experiments, the urinary bladder was
emptied immediately before I entered the bath., The
urine was uniformly pale, and, tested with the sulphat,
exhibited none of the purplish tinge, In the first, se.
cond, and fourth experiments, the bath, by the occa-
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sional addition of hot water, was kept at a comfortable
temperature. I had no thermometer (it is said to be
unphilosophical to experiment without a thermometer) ;
but, fortunately, the results of these experiments have
shown that very nice attention to temperature was not
necessary.

The pulse was a little accelerated soon after I entered
the bath, and retarded before I left it. In the first, se-
cond, and fourth experiments, I felt a small degree of
languor and slight head-ache for two or three hours
after bathing. During this time the pulse was in-
creased in frequency, not falling below seventy, and in
one instance going as high as eighty-four in a minute.

I invariably took a full meal after each experiment;
but, during the four days in which I was engaged, I
avoided eating or drinking coloured substances. In
the three first experiments I avoided friction; in the
fourth, I employed considerable friction upon the lower
extremities.

EXPERIMENT V.

In order to ascertain whether the colour of the urine
could be imitated, I made a saturated infusion of mad-
der in water. ‘This was introduced guttatim into a
portion of clear water, until it acquired nearly the same
tinge with the urine. I then threw in a few drops of
the solution of the sulphat of iron; the purplish-brown
was instantly visible.



EXPERIMENT VI.

Into a quantity of pale, recently-drawn urine, T dropt
the saturated infusion of madder, until the urine acquir-
ed precisely the same hue as the red urine of the fourth
experiment. The sulphat of iron, added to the urine
thus tinged, and to the urine of the fourth experiment,
produced the same purple-brown colour in each. This
experiment was repeated in the presence of my friend
Mr. French, and he declared that he could discover no
difference of colour in the two portions.

EXPERIMENT VIL

Doubtful whether the colour of the serum, in the
fourth experiment, could, with propriety, be referrible to
the presence of madder, I took blood from my arm,
March 27. 1 found the serum of this blood considera-
bly redder than the former, but it had nothing of the
yellow tinge, and was transparent. The sulphat of
iron added to it produced no change in the colour.

EXPERIMENT VIII.

To satisfy myself what allowances should be made
for the increased action of the blood-vessels induced by
the bath, in accounting for the deep colour of the urine,
I placed myself, March 30th, in a bath of pure water, at
a comfortable temperature. I remained n 1t three
hours. My pulse, on my entering the bath, was about
72 in a minute, At the end of the first hour it
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tered the system in consequence of its external applica-
tion ; and, until a more satisfactory way of accounting
for them be known, the doctrine of Cutaneous Absorp-
tion must be considered as placed beyond the reach of
controversy.

In detailing my experiments, I have maintained as
rigid an adherence to truth, as my knowledge of lan-
guage would allow me. Every one knows how difficult
it 1s, by means of words, to give precise ideas of co-
lours. I have used the expressions purplish-brown and
cranberry-red.  Different language would probably
have been adopted by a different experimenter; and it
might, perhaps, more happily have expressed the ideas
intended. But words cannot alter an impression made
on the organ of vision.

In attending to the results of my experiments, I have
not trusted merely to my own eyes. Many of my
friends have examined the different portions of urine
drawn in different experiments; they have witnessed
the effects of the tests on these portions; they have
compared these effects with those produced by the same
tests on different fluids, as water, urine, and diluted se-
rum artificially coloured with madder; and they have
unanimously declared the results to be satisfactory and
decisive. I think no person of common candour
could have witnessed these results without acquiescing
in their validity ; indeed scepticism itself must have
turned believer, in view of proof so plain. I speak
with great confidence on this subject, since I consider
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it impossible that so many of my scrutinizing friends,
as well as myself, should have been deceived.

The red particles of the blood, inevitably retained by
the serum, and the extremely diluted state of the mad.
der it contained, and perhaps too the union of the colour-
ing matter of madder with the carbonat of soda of the
blood, will very well account for the want of effect produ-
ced on the different portions of serum to which the test
wasapplied. This is certain, that I added several drops of
a strong infusion of madder, to a very small quantity of
serum, and could not detect it by my tests. One-
sixth of the quantity of madder would have been de-
tected by the tests, in the same quantity of water or
urine,

Comparing the quantity of coloured urine together
with the degree of colour exhibited in the two last ex-
periments, I should judge that at least twenty or thirty
ounces of fluid were absorbed by the skin in the last
experiment. But it would be very difficult to come at
any thing like precision on this point.

Will it, after all, be said, that the lungs might absorb
the colouring part of the madder? I think not. Every
woollen-dyer knows too much to raise an objection like
this. The following experiment, however, is in point.
I distilled a pretty strong infusion of madder at the
boiling temperature. The fluid caught in the receiver
was colourless as water, and did not receive any colour
by the addition of the alkali. Nor did the boiling


















