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AN
EXPERIMENTAL ENQUIRY,

&e. &e.

Ix the course of my experiments on the matter
of Cancer, I observed, that when the fibres of
animals were immersed 1n this poison, they
became tender and flaccid ; and that when
they were exposed to it in contact with com-
mon air, they speedily putrified and lost their
cohesion. It appeared that the diminution of
cohesion, in this instance, principally arose
from the action of a peculiar flud, which I
have termed animal hepatic air.

As this fluid abounds in nature, being found
wherever the putrefaction of animal substances
exists, it seemed not improbable that many of

the morbid appearances in the human body
B
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By the firmness of the fibre, I mean to ex-
press the force with which 1t resists empression ;
by the elasticity, its power of resisting exten-
sion, and of restoring itself when the extending
cause 1s removed ; by its strength, the force
which it is capable of exerting in opposition to
such causes as tend to destroy the continuity
of its parts.

The first of these properties is known by the
touch; the second, by the comparative ex-
tensions which the fibres undergo, when they
are stretched by equal small weights; and the
third, or the strength of the fibre, is known
by the weight which is required to break it.

In the course of the following enquiry, 1t
will be shown that there are many substances
in nature, which have the power of variously
increasing or diminishing the firmness, elas-
ticity, and strength of the fibres, in living and
in dead animals.

Those substances which diminish the firm-
ness and elasticity of the fibre, I shall call
relaxants ; those which increase its elasticity,
tonics; and those which increase its strength,
corroborants,

It is proper to observe, that in the living
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substances which soften the animal fibre, and,
at the same time, increase its strength : and
instances will likewise occur, in which the
rigidity of the fibre is increased, whilst 1its
elasticity and strength are diminished.

Having premised these definitions and re-
marks, 1 shall now proceed to state the result
of the experiments which I have made, to de-
termine the effects pmduced by some of the
prineipal medicinal substances upon the cohe-
sion of the animal fibre.

The apparatus with which these experi-
ments were made, 1s delineated in figures 1
and 2, which I shall briefly explain.

A, B, C, D, (Fig. 1.) represents a wooden
frame, supported by the pedestal E, F, G, H.
To the upper bar A B, the two iron bars I K,
L M, are fixed by screws. These having des-
cended about six inches, are bent forward at
right angles. Passing horizontally in this
direction about an inch, they are again bent
upwards, and, having ascended an inch and a
half, they terminate in the points Q and P,
In the grooves formed by these curvatures, is
lodged the iron bar N O, the middle of which
i8 cylindrical, and supports the spring vice R,
contrived for the purpose of grasping the
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weights that are employed to determine the
elasticity and strength of the fibre.

A little above the middle of the upright
bar B D, is placed the scale T V, by means of
which, the extensions that are given to the
fibre, by different weights, may be known.
This scale is nine inches in length, and 1s
divided into decimals of an inch, each deci-
mal being moreover subdivided into four
equal parts. When 1t 1s proposed to deter-
mine the increase produced in the length of
a fibre, by means of this part of the apparatus,
the hand vices described above are fixed to
the extremities of the fibre, and the superior
vice lgeing hooked upon the bar P Q, the
moveable index V Z, is made accurately to
point to a mark in the lower vice. The de-
gree of the scale T V, which 1t crosses, 1s then
noted down ; and the proposed weight being -
applied as soon as the extension of the fibre
becomes stationary, the index is made to
descend until 1t again points to the above-
mentioned mark. Hence the increase in the
length of the fibre will be accurately known,

It is plain, that by means of the same scale
and moveable index, we can discover the di-
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angles, and extending in this direction about
a quarter of an inch, it terminates in the
point I, (see fig. 5.) On the right side it 1s
bent in a similar manner, and extends for-
wards to the same distance, the bent portion
being represented by the line D K.

The edge I,C, D, K, (fig. 4,) 1s ground very
sharp, for the purpose of making incision into
those parts of the skin or membrane to which
1t 1s applied. _

"The other blade is formed exactly in the
same manner; excepting that the portions
which are bent extend in a direction opposite
to the corresponding portions of the blade that
has been now described. (See fig. 4 and 5.)

When this instrument 1s forcibly pressed
upon a slip of the skin of an animal, it will
cut the latter in such a manner, that a part
of it shall be left equal in breadth to the dis-
tance between the parallel surfaces of the
blades. A view of the section which it makes
is seen in fig. 5.

I shall now proceed to relate the experi-
ments which I made for the purpose of deter-
mining the effects produced by medicinal
substances upon the animal fibre.

C
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Each of the portions immersed in the wine
being stretched by a weight of six ounces, the
sum of the extensions was six degrees nearly,
That of the standard, in similar circumstances,
was twelve degrees.

It 1s proper to observe, that in preparing
the intestine for these experiments, a portion
of it was taken 4% inches in length. Having
divided this portion into two equal parts, one
of them was immersed in the wine, and the
other in the water. In this way I proceeded
until the six pieces were obtained ; and thus
I was enabled to determine the comparative
strengths and extensibilities of portions per-
fectly gontiguous to each other.

With a view to guard against error in trials
of this nature, it 1s of importance, that the
portions of the intestine should be as nearly
as possible of the same length. For if two
portions be taken, one of which is consider-
ably longer than the other, the latter will re-
quire more weight to break it than the former.
They should likewise have nearly the same
degree of curvature. For a very curved por-
tion of the intestine is more easily broken than
a straight one,






13

and the trials be frequently repeated, results
will be obtained that approach near to the
truth. I may add, that the experiments made
with portions of the small intestines next to-
the colon, are more accurate than those made
with portions next to the stomach, because
the former are less curved than the latter.

From the foregoing trials, it appears, that
the firmness, elasticity, and strength of the
intestines of a kitten are considerably in-
creased by immersing them three days in Port
wine. I have found, however, that a much
less time than this is sufficient for the wine to
produce its full effect. In several experiments
a mapifest increase of cohesion appeared to
have taken place 1n less than an hour; and
after ten hours have elapsed, I believe no
farther augmentation 1s produced.

It may be proper to observe, that the pre-
ceding experiments were repeated more than
twenty times, and that the results were not
found to be materially different from those
-which have been stated above.
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The sum of the weights required to

break the former was . . . TZlb.
That of those required to break the
L T e T PO M - et |

The portions 1mmersed in the wine were
softer to the touch, and much more extensible
by given small weights than the standard,

I next made similar experiments with Sherry
wine, and found that the cohesion of the skin
of a kitten was greatly diminished by that
fluid, in the course of three or four days.

ExpEriMENT V.

With a view to determine the effects pro-
duced by ardent spirits, three portions of the
small intestines of a cat were immersed during
eleven hours 1n brandy.

The sum of the weights required to

break them wasi, ... ...... .. ...502lb.
The weights required to break

three corresponding portions im-

mersed in water were . . . 42lb.

The extensions of the former, by giving
small weights, were to those of the latter as
25 to 37 nearly.












; . = ]
| :
wh Y - T
e
2 1 ) =, 1]
1
) | J J i
{
- - ’ C 1 : g i B
144 | " iW=1al=18
J |
5 ) &
I 5 DN EX I AT Lol 2D L [
3 ] | AL — A ! T







25

derable quantity, it frequently runs into the
acetous fermentation. And I have found
that vinegar diminishes the cohesion of the
stomach and intestines, as well as that of
the skin, and of all the other parts of the
ammal body.

It appears from experiments, third and
seventh, that when we give a large quantity
of ardent spirit to a living kitten, the effects
produced upon the cohesion of the stomach
are very different from those which take place
when we introduce a small quantity of wine,
diluted with an equal weight of milk. For
in the latter instance the cohesion is increased ;
in the «former, the stomach 1s inflamed, but
its cohesion does not sensibly deviate from the
natural standard. And we know that in a
dead animal pure spirit upon its first applica-
tion to the stomach occasions a very consider-
able augmentation of strength.

These facts appear to lead to the following
conclusions.

Vinous and spiritucus liquors, introduced
into the stomach of a living animal, have a
direct tendency to stimulate the fibre, and in-
crease 1ts cohesion. When these liquors are

E
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matters in the intestines from contagion, or
from exposure to a cold and damp air in the
autumnal season. Now [ have found, by
experiment, that these causes have a direct
tendency to relax and debilitate the stomach
and Intestines.

It is moreover evident, that in such com-
plaints the alimentary canal becomes unusu-
ally irritable, and it 1s proved by dissections
that the large intestines are frequently affected
with spasmodic constrictions.

Hence it follows that opium in small doses,
after the stomach and bowels have been pre-
viously emptied, 1s directly calculated to coun-
teract the disease ; for it has a tendency to
diminish the irritability of the canal, and to
increase its strength. = And agreeably to this
it 1s found by experience, that after gentle
evacuations have been premised, dysenteric
complaints frequently yield to the exhibition
of opium alone ; but as opium can be given in
small quantities only, 1t 1s sometimes neces-
sary, when the debility is very great, to com-
bine it with corroborants, which may be ex-
hibited in larger doses, or which have the

F
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of the skin, it is necessary that the blood
should circulate with a certain degree of force.

It 1s well known to every medical practi-
tioner, that 1f the pulse be either very slow
and feeble, or very strong and frequent, sweat-
ing does not readily take place. And hence,
between these extremes, there must be an
intermediate degree, both of force and fre-
quency, which is most favourable to perspira-
tion ; 1t 1s therefore apparent, that the action
of opium on the skin will, in some measure, be
regulated by the state of the pulse.

This explains the reason why the power of
opium, as a sudorific, 1s, in some instances,
increased, and in others diminished, by the
previous use of the lancet. For if the force
and frequency of the pulse be such as to raise
the momentum of the blood above that point
which 1s most favourable to the relaxation of
the skin, bleeding will reduce it to the proper
standard, and will increase the efficacy of
opium, as a sudorific. But the reverse of this
will 1ake place if the lancet be employed when
the momentum of the blood is below the
sweating point, |

Hence, also, we may perceive the reason
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mixture ; and hence it 1s extremely probable,
that the difference of cohesion arose, in some
degree, from the influence of the air.®

Being desirous of learning the effects pro-
duced by galls upon the stomach of a living
animal, I took two kittens of the same litter.
To one of them I gave about two grains of the
powder of galls mixed with a tea-spoonful of
milk, and repeated the dose three times m the
course of an hour, To the other I gave as
much pure milk. They were then drowned,
and the stomach of the kitten that had swal-
lowed the galls being prepared as described
n Experiment III. Chap. I. two portions of it
were taken, each of which was & of an inch

broad.

* In the process of tanning a chemical combination
takes place between the astringent principle and the ani-
mal substance, and the latter, at the moment of its union
with that principle, as Mr. Berthollet bas observed, suf-
fers a slight degree of combustion, which could not hap-
pen without the presence of pure air, Hence it is neces-
sary, fo the success of this process, that all the fatty
particles should be previously extracted from the skins, in-
order that the astringent principle and the pure air may
have free access to them : and for the same reason, the
abovementioned ingenious chemist supposes that the pro-
cess could not be conducted properly in close vessels.
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ExpEriMenT VI

Three portions of the skin of a kitten being
immersed two days and a half in a thick
mixture of powder of camomile flowers and
water, and three similar portions in pure water,

The sum of the weights required

to break the former was . 09lb. 4oz,
That of those required to break
the latter was . . . ' . 25lb. 120z.

The latter were found to be softer to the
touch, and more extensible by small weights,
than the former.

I next proceeded to examine the effects pro-
duced on the animal fibre by Gentian Root.

From experiments similar to the preced-
ing, it appeared that the strength of portions
of the intestine of a kitten, exposed three days
to the action of this substance, was, to that of
corresponding portions dipped in water, as
11 to 10.

The elasticities of the former were likewise
somewhat greater than those of the latter.

It moreover appeared, that the strength of
portions of the skin, exposed three days to the
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man will suffer no inconvenience from the ex-
hibition of the Peruvian bark in large quanti-
ties. It is well known, however, to every
practitioner in medicine, that there are certain
febrile diseases in which this remedy would
either be immediately rejected by the sto-
mach, or, if retained, would occasion great
disturbance in the system. Thus we are fre-
quently precluded from exhibiting the bark in
typhus fever, when we might suppose, from
the extreme weakness of the patient, that a
powerful corroborant would produce salutary
eftects. In such cases, as I before remarked,
the gentian, colombo, or serpentaria, may be
given with safety. And I think I have some-
times observed evident advantage from the
exhibition of those bitters in certain stages of
that disease. They have relaxed the skin,
they have diminished the irritability of the
stomach, have increased 1its tone, and have
removed nausea and vomiting.

Now, may not the different effects of the
Peruvian bark, and of the gentian, serpentaria,
or colombo, in these instances, be explained
in the following manner?

K
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of 84 grains of nitrous acid, with two ounces
of water, and three similar portions were
dipped in pure water.

The sum of the weights required

to break the former was . 10lb. 120z.
That of those required to break
the latter was . . . . 13lb. Ooz.

The portions exposed to the action of the
acid became white in a few minutes. In about
a quarter of an hour they assumed the ap-
pearance of light coloured silk, having a faint
tinge of green. They were surrounded with
small bubbles of air. :

Thus,it appears, that the dilute, vitriolic,
nitrous, and marine acids, diminish the cohe-
sion of the intestines of an animal recently
killed.

The general results of the experiments with
acids and alkalies are comprised in the follow-
ing table.

Calling the natural strength of

o Rlesting "o & . o2 ]

- The strength of the portions ex-

posed to the action of the com-
mon marine acid mixture . . 0.83
Oxygenated marine acid mixture 0,92
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The weight required to break the

former was - = = = =ni=y=4d3ez.
That required to break the latter 30oz.
It is proper to observe that, in making these
and similar experiments, one of the sciatie
nerves was frequently found to be a little
smaller than the other. Lest, however, 1
should have been led into an error, by ascrib-
ing that to the sea-salt which might possibly
have arisen from an original ditference in the
strength of the nerves, I immersed in the mix-
ture the nerve that was sensibly the smallest.
When the circumstances were varied, and the
mean result of different trials was taken, 1t
appeared that the strength and tone of the
nerves were at least doubled, by exposing
them to the action of common salt.

ExperivmexT IV.

To try the effects produced by this substance
upon the blood-vessels, a portion of the aorta
of a lamb, += of an inch broad, was immersed
three days in a thick mixture of common salt

and water, and a similar portion was immersed
In pure water.
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restore health. We have seen in particular .
that 1t possesses the power of augmenting, in
an extraordinary degree, the tone and strength
of the arterial system.- And as during life the
force which must be mncessantly exerted by
the heart and arteries to communicate motion
to the sanguineous mass 1s very great; 1t 1s
obvious, that if this force be diminished by
any of the debilitating causes to which animal’
life is incident, the general health will be im-
paired. | |

Common salt is excellently adapted to coun-
teract the influence of such causes ; for it not
only acts as a general corroborant, but it is
peculiarly calculated to support the tone and
strength of that part of the animal body in
which the greatest effort is required.

There 1s indeed reason to believe, that a di-
minution in the cohesive force of the heart and
arteries takes place in many diseases. It has
been proved by the experiments recited in
page 75, that the cohesion of the arteries is
capable of undergoing greater variations than
that of any other part of the animal body.
For the strength of the portion of the artery
exposed to the common salt was five times
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will follow, that in diseases of this nature it
must be an important object to exhibit such
remedies as will, if possible, increase the co-
hesion of the blood-vessels, without augment-
g the force of the circulation.

We may indeed observe, in general, that 1t
is 1n all cases of great moment to distinguish
between the debility which arises from a dimi-
nution in the cohesion of the fibre, and that
which arises from a want of energy in the
vital principle. For in the former instance
corroborants, and in the latter stimulants, are
the proper remedies.

From the facts related by Dr. Russel, and
from the trials which have been made since
his time, it is, I think, proved, that salt water
is an efficacious medicine in certain stages of
scrophula. .

It has been observed by Dr. Cullen, and
by other judicious writers, that this disease
most frequently occurs in those children who
have a soft fibre, a delicate skin, and a florid
complexion. Hence there 1s, I think, reason
to believe, that the species of debility which
depends upon a diminution in the cohesion of
the fibre, may be considered as one of its
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the emulgent and splenic arteries are much
smaller than the aorta, yet they are greatly
superior to 1t in strength when equal areas are
taken ; and that although the iliacs in the
same animal were likewise stronger than the
aorta in equal areas, yet the difference of
strength in the latter instance was much less
than in the former. |

The final cause of this difference seems ap-
parent. From the structure of glands it ap-
pears that a greater resistance 1s afforded to
the transmission of blood through them, than
to that through other parts of the body.

Hence, it 1s plain, that the vessels which
convey the blood to glands should possess un=
usual strength., For the lateral pressure of
that fluid, arising from the force of the circula-
tion, is opposed, partly by the cohesion of the
vessels, and partly by the energy of the vital
principle. Let us conceive for a moment that
the latter forces are precisely balanced by the
pressure of the blood. In this case it is evi-
dent, that if by any of;the accidents to which
animal life is incident, the cohesion of the
vessels were diminished, and the energy of
the vital principle were not proportionally in-

M
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vigour upon a firm and strong vessel, than
upon a lax and weak one.

Sir Chfton Winteringham has moreaver
proved, « that the veins which carry the blood
from secretory organs; are as remarkable for
their largeness, thmness, and laxity, as the
corresponding arteries are for the contrary -
qualities.”*

By this contrivance it is manifest that the
return of the blood from the gland is facili-
tated, and consequently, that the resistance to
the artery in performing the secretion 1s di-
minished, It 15 moreover apparent, that by
the same contrivance the impediments to the
secretion which may arise from occasional tur-
gescence In the vena cava are obviated. For
when by exercise, or by any other cause, an
unusual quantity of blood 1s derived into the
vena cava, it 1s plain, that if the reductory
veins were not formed in the manner deseribed
above, their resistance to the transmission of
the blood through the glands would be in-
creased, But as these veins have a large
capacity and a loose contexture, they, in cases

* See his Experimental Enquiry,—Page 212,
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I
change which this medicine produces in the
veins is much less than in the arteries, the free-
dom of the circulation would be increased.

Hence we may conclude, that the utility of
common salt, in scrophulous complaints, arises
from its power, as a general corroborant, and
from its property of increasing the strength of
the arteries, in a higher degree than that of
the veins.

It may be proper however to remark, that
eommon salt is often found to fail in, those
cases of scrophula which are accompanied with
hectic fever. In such cases, I believe that
the most efficacious remedy hitherto discover-
ed 1s the muriated barytes.

From the tendency of common salt to in-
crease the cohesion of the fibre, we may per- -
ceive the reason why that substance, joined to
aromatics, 1s frequently found to remove the
gout from the stomach, and fix it in the ex-
tremities. For 1t 1s probable that, when the
gout affects the stomach, 1t acts as a sedative
and relaxant. And we know that a com-
pound consisting of aromatics and of common
salt will have the power of stimulating the
stomach and of increasing its strength,
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The portions immersed in the mixture were
of a faint red colour, they were in some measure
shrivelled up, and were remarkably firm to
the touch. 1 '
Their extensions were to those of the stand-
ard, when each of them was stretched by the
weight of two pounds, as 4 to 0. |
This salt was likewise found to increase the

strength and elasticity of the skin, the blood-
vessels, and nerves. i

OBSERVATIONS.

We learn from Experiment V. that magne-
sia vitriolata possesses an extraordinary power
of strangtiiening- the intestines.

Hence, probably, the reason why this salt in
small doses, fréquenﬂy repeated, is one of the
most efficacious remedies hitherto discovered
in constipations, arising from inflammation in
the bowels. In such cases it is known that a
stricture takes place in the inflamed portion
of the intestine, and that the portion immedi-
ately above the stricture is distended. by the
feeces, which are carried downward in conse-
quence of the peristaltic motion. = This dis-
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It is plain, that in these circumstances sa-
lutary effects must arise from the exhibition
of a cooling laxative, which has the property
of communicating a sudden increase of tone
and of strength to the alimentary canal. For
in that case the mischief arising from the dis-
tention will be counteracted ; the cause which
immediately gave rise to the inversion of the
peristaltic motion will be removed ; the canal
will be enabled to propel its contents down-
wards with greater force; and, consequently,
its power of overcoming the stricture will be
increased. |

Upon similar principles we may, I think,
explain the reason why a stricture of the in-
testines is frequently removed by the ai:;plica-
tion of cold fomentations to the abdomen.

OF GLAUBER SALT.

I [had reason to believe, from a variety of
trials, that this salt occasioned ﬁn‘ﬁmall increase
in the strength of the intestines “of a kitten.
But the change was so inconsiderable, that it
was difficult to ascertain it with precesion.
By the mean result of twelve trials, it ap-

N
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portion (No. 4) was immersed in the saturated
solution of sal ammoniac, at the top of the
mixture ; it had acquired a whitish colour.
The portion expressed by (No. 5) was partly
immersed in the saturated solution above, and
partly in the thick mixture below. The part
of this portion which was in the solution was
white, that in the mixture was red. The por-
tion expressed by (No.G6) was entirely im-
mersed in the mixture, and its whole surface
had acquired a reddish colour. The softness
and e:;tenwihility of the last of these portions
appeared to be lncrn::ased by the action of the
sal ammoniac.

The alterations pfﬂduced by the abovemen-
tioned saline substances, and by some of the
other neutral salts, in the strength of the in-
testines and skin, are comprised 1n the follow=

ing table.
Calling the natural strength Natural strength

of the intestine._.__._._.. 1. of the skin.. 1.
Magnesia Vitriolata.. . ... | e S smafabny L]
Sal diureticus or kali aceta-

1 R BGHDY ¢ BE I 1 T | MO B S P [
o n | A - A e I e R R e . 1.42
Oxygenated muriate of pot- :

L e N i T R B 1.06
Baaenon et RIS 10 04 1.3
Salammoniac. ... _...... Ll 1oihod o d i 10,652

Glauber-salt or natron vitri-
T St R 1.012
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sible that the compound may weaken the skin
in consequence of its retaining acid properties.

I have found from similar experiments that
the cohesion of the intestines is increased, and
that of the skin diminished, by muriated ba-
rytes.

It may here be worthy of observation, that
the property of strengthening the intestines,
and of weﬁkening the skin, is common to all
the substances which have justly acquired re-
putation in the cure of intermittents, This
property belongs to ipecacuanha, to emetic
tartar, to sal ammoniac, to gentian root, to
camomile flowers, and to the Peruvian bark.
And 1t 1s remarkable, that the latter substance
which is the most efficacious remedy hitherto
discovered for intermittent fevers, possesses
the abovementioned property in the highest
degree, | :

From the tendency of acids to weaken, and
that of neutral salts to strengthen the fibre, we
may perceive the reason why alkalies are so
useful in those diseases which are accompanied
with acidity of the stomach, For by the ex-
hibition of alkalies in such cases, the acid is
converted into a neutral salt.
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ExPERIMENT I

- Three portions of the small intestines of a
kitten were dipped two hours in a thick mix-
ture of corrosive sublimate and water, and
three similar portions in pure water.

The sum of the weights required
to break the former was . 14lb. 120z.
That of those required to break
the latterwas . . . . 12lb./120z.
The portions in contact with the sublimate
were white, and very firm to the touch. They
were much contracted in length, and were less
extensible by small weights than the standard.
I next made similar experiments with the
skin of a kitten. |
From the mean result of twelve trials, it ap-
peared that the strength of portions of the
skin of a kitten immersed about an hour in a
thick mixture of sublimate and water, was to
that of the standard as 14.2 to 11 nearly.
It is proper, however, to observe, that a very
different result was obtained when the experi-
ment was repeated with the skin of a guinea-

pig- Forit was found that the strength of the
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sublimate produces upon the stomach of a
living animal.

ExPErRIMENT II.

Two kittens were taken of the same litter,
and nearly of the same weight; they were
about a fortnight old : one of them was killed
by pouring into its stomach a strong solution
of corrosive sublimate; the other was drowned.

Two portions of the stomach of the first were
then prepared in the manner explained in Ex-
periment III. Chap. I. each of the portions
being 75 of an inch broad.

The sum of the weights required

to break themwas . . . . 170z
The sum of the weights required

to break two similar portions of

the stomach of the other kitten

WHAT 5 RN DRI e puk el Tine

When the portions exposed to corrosive sub-
limate, and those which were immersed in
water, as a standard, were stretched by equal
weights, the extensions of the former were
much less than those of the latter.

The stomach of the kitten that was killed

0
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It would appear, indeed, that the sublimate
enters into a chemical combination with the
animal fibre, and that by this combination its
particles are more firmly united together.

Experiment IV.

With a view to determine the effects pro-
duced by calomel, three portions of the small
intestines of a kitten were kept two days and a
half in a thick mixture of that salt and water,
and three similar portions in pure water.

The weights required to break the former
were to those required to break the latter as
12 to 11 nearly.

The extensions of the portions exposed to
the action of calomel, were to those of the
standard, when stretched by weights of eleven
ounces, as 24 to 30.

From similar experiments it appeared that
the strength of portions of the intestines of a
kitten exposed thirty hours to the action of red
precipitate, was to that of similar portions im-
mersed in water as 10.25 to 8 nearly.
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with a larg;e quantity of pure air, it follows
that the superior power of the sublimate arises
from the pure air which it contains.

In the last place, there is great reason to
believe that a small quantity of pure air is
contained in calomel. For calomel, as I before
observed, consists of mercury combined with
common marine acid ; and it is now generally
admitted that the latter fluid 18 composed of
pure air united to some unknown basis. Hence
it is probable, that calomel derives from pure
air its corroborant power, as well as red pre-
cipitate and corrosive sublimate.

The properties of corrosive sublimate esta-
blished by the preceding experiments, appear
to throw some light upon the mode of action of
that salt, when it is used as a medicine.

We know that in the animal body the
several organs are composed of a congeries of
blood-vessels and nerves, and cellular sub-
stance and absorbents. We also know that
in those organs the tone and action of the ves-
sels may be varied within certain limits, with-
out materially deranging the functions of life.
If the variation of tone be carried beyond these
limits, the power of nature will be exerted, to
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it ten hours in a mixture of one drachm of
muriated iron, with an ounce of water ; but its
cohesion was neither increased nor diminished.

I was much surprised at the result of this
experiment, as the ferrum vitriolatum has an
astringent taste, and it is well known that the
preparations of iron, when exhibited internally,
frequently act as powerful corroborants. In
reflecting on these circumstances it occurred
to me that the effect produced upon the intes-
tine in the foregoing experiment might, pro-
bably, have arisen from the action of the acid.
For 1 have proved that the vitriolie acid is an
anti-corroborant ; and in the abovementioned
salt the acid adheres to the iron so slightly.
that the compound retains acid properties.
To determine whether this observation was
well founded, I made the following experi-
ment.

ExperivmeENnT II.

A quantity of ferrum vitriolatum was intro-
duced into a crucible, and exposed to a red
heat until a part of the vitriolic acid was
separated from it in the form of vapour. The
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digestive power in the animal body. In pass-
g through these changes, it is probable, that
when they produce salutary effects, they are
so altered as to acquire the property of in-
creasing the si:rength of the fibre.

ExperimeNT III.

Portions of the intestine were immersed as
before during two days in saturated solutions
of blue and white vitriol, and were compared
with similar portions immersed in water.

The sum of the weights required

to break the portionsexposed
to the action of the blue vi-
frioliwasi't 1, oL viuls 10l 6oz

That of those required to break

the standard was . . . 14lb. Goz.

The strengths of the portions immersed in
the solution of white vitriol were to those of
the standard as 183 to 20L nearly.

In both cases the intestine immersed in the
solution was relaxed, and its extensibility, by
given small weights, increased.
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the pure air may unite with the carbon ; the
compound may be extricated in the form of
fixed air; and the fibre may be altogether
decomposed.

It moreover appears, from the experiments
recited in Section I1I. that whilst the pure air
of the nitrated silver produces the above-men-
tioned alterations in the colour of the fibre,
it, at the same time, diminishes its cohesion.

We have seen, on the other hand, that when
the fibre is immersed in a solution of corro-
sive sublimate, 1t becomes white, but does not
afterwards assume a black colour, as 1t does
when it is exposed to the action of nitrated
silver. We have also seen, that although the
last of these salts diminishes the cohesion of
the fibre, yet the first greatly increases its co-
hesion, and that this increase probably arises
from the pure air which the mercurial salt
contains.

Hence it appears, that pure air, under cer-
tain circumstances, 1s capable of producing
opposite effects upon the fibres of an animal
recently killed ; for when combined with mer-
cury it increases, and with silver it diminishes,
the cohesion of the fibre.

2
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to some of the ingredients contained in the
animal fibre.®

I have, moreover, found, that pure air 1s
capable of producing opposite effects upon the
cohesion of the coagulable lymph, as well as
upon that of those parts of the animal body
which have been the subject of the foregoing
experiments.

From the experiments of Mr. Hewson it ap-
pears, that blood included by means of liga-
tures in a portion of the vein of a living ani-
mal, is made speedily to coagulate by the
contact of common air. But if 1t be not

* It must be admitted that the properties of simple
substances are, in many cases, altered by chemical combi-
nation, and hence sulphur and magnesia, by their union
with pure air, may acquire affinities which they did not
possess antecedent to that event. But if two substances,
when combined, act chemically upon a third, and if one
of the ingredients in the compound had a strong affinity
in ifs separate state to this third substance, and the other
had no affinity to it, we may surely ascribe the action of
the compound principally to the first of these ingredients.
Thus we may safely attribute the solubility of soap in
water to the alkali which it contains : because oil, which
isthe other ingredient in its composition, has no affinity to
waler in its separate state.
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a standard, had coagulated m about three
minutes. The former was a shade Murker
than the latter. After an interval of about
twenty hours, the coagulum of the blood ex-
posed to the inflammable air, was attentively
examined ; and 1t was found to be much softer
than the standard. The inflammable air did

not appear to have undergone any diminution
of bulk.

ExpreriMeEnT II.

About three fourths of an ounce measure of
nitrous air was introduced into an inverted
tube over mercury, and a small quantity of
arterial blood, taken from the carotid artery
of a dog, was made to ascend 1 its fluid state
into the same tube. ' :

By a similar process, a portion of fluid ve-
nous blood taken from the same dog, was
placed in contact with dephlogisticated ma-
rine acid air over mercury.

The blood which was exposed to the nitrous
air soon became black, and remained nearly
flaid for several hours.

That which was exposed to the dephlogisti-
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tendency to congeal when that state is inter-
rupted. It seems probable, by the preceding
experiments, that pure air increases the pro-
perty upon which this tendency depends.®
And as the blood is continually exposed to
the action of pure air in the lungs, is it not
probable that the property, whence the ten-
dency to coagulate originates, is imparted ta
it in the process of respiration?

Whether this inference be admitted or not,
the fqregﬂ'-ing trials seem to afford a direct
proof ‘that pure air, under certain circums-
stances, is capable of producing opposite ef-
fects upon the animal body. For it increases

* 1t is proper however to observe, that I could find no
difference in the cohesion of arterial and venous blood, ob-
tained in the usual way, by making an opening into their
respective vessels ; nor was 1 able to discover any alter-
ation in the cohesions, whether they were exposed to air
or not during coagulation. The reader will, however, un-
derstand, that in all my experiments the blood was ex-
posed to air in its passage from the orifice to the vessel in
which it was received. From these facts, compared with -
Mr. Hewson’s experiments recited above, it seems to
follow, that the blood acquires the power of coagulating
to its utmost extent in passing from the orifice o the ves-
sel which receives it,
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to mention the facts stated above, which show
that the changes in the stomach and skin fre-
quently alternate with each other, the nausea
and vomiting, which usually take place upon
the accession of the cold fit, render it extreme-
ly probable that the tone of the stomach is
reduced below the standard of health. These
symptoms are alleviated as soon as the skin
begins to be relaxed.

Hence we may perceive the reason why sub-
stances which relax the stomach, as volatile
alkalr, and aromatic oils, given during the cold
fit, in Jarge doses, increase the violence of the
paroxysm. But these substances, on the con-
trary, which strengthen the stomach, and relax
the skin, as emetic tartar, ipecacuanha, and
opium, when exhibited at the accession of the
paroxysm, generally diminish its violence, and
sometimes entirely remove it.

If the state of the skin and intestines at the
beginning of the fit of an intermittent be such
as we have now described, it will, in some
measure, explain the mode of the operation of
the Peruvian bark in this class of diseases:
_f'ﬂr that medicine possesses, in a very hi gh de-
gree, the power of producing changes in the


















