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PREF ACE.

Trese pages owe their origin to the suggestion
in the Quarterly Review. In writing them, I have
assumed that the theories' of Professor Liebig were
probably true, because most of them seemed to me
founded on facts which are well known, and to pos-
sess the evidence of simplicity in a high degree. 1
have tried to add something to that probability by
shewing their application to gravel and gout.

In the Chapter on Gout, it will be seen how far’
practical experience at different times has sanctioned -
the conclusions to which these theories lead us.

In the Second Part, on Calculi, I have given
Berzelius’s remarks upon them as nearly as possible
in the words of the German Edition of his Hand-
book, with some additions which appeared useful.
I thought this would be more valuable than a state-
ment of what had oceurred to others, and to myself,

in the examination of Caleuli. With regard to
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uric acid from rapid changes in the tissues,
oxygen will be in excess, and then the whole
of the uric acid produced will be changed
into ecarbonic acid and urea. So that from
excessive production a deposit of uric acid
will rarely occur; and there remains only
to consider the quantity which undergoes
change. It may be generally stated,

That the quantity of uric acid which is thrown out varies
inversely with the quantity which undergoes a change,
that is, with the amount of action of oxygen on the
uric acid. We have, then, chiefly to consider how
the uric acid in the body can be most acted on by
oXygen ...

This may be,

1st, By taking in much oxygen by exercise
by cold air
by medicines
2nd. By diminishing the quantity of other sub-
stances on which the oxygen acts more
readily than on the uric acid
by abstaining from them in food ...
by removing them by aperients
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ON

GRAVEL AND GOUT.

CHAPTER I.

ON THE URIC ACID DIATHESIS.

By the constant changes which take place in the
body, some substances are produced which can be
of no further use, and must therefore be removed.
Of those which are thrown out, we may, speaking
generally, say that acids, highly nitrogenised sub-
stances, and salts are carried off by the kidneys.
In the state of health the excess of water in the
body is thrown off with them, and is sufficient to
retain them in solution, and a deposit takes place
in the urine, only when the nitrogenised substances
are produced in exeess, as compared with the water,
or when they do not undergo those changes which
they usually do, or when the acids which effect the
solution of the salts are wanting.

The deposit assumes different forms according to
the substances of which it consists ; it may be either
in the form of a fine powder, that is without de-
finite form, or with a definite form in erystals or
crystalline masses. Those substances which have
no definite form, and which render the water thick,
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THE URIC ACID DIATHESIS. 3

it forms an amorphous sediment, which is ocecasion-
ally tinged with different shades of pink in conse-
quence of the formation of purpurate of ammonia,
which is produced by the action of nitric on urie
acid.

Whilst Berzelius thinks that the urate of am-
monia is not generally present; that when it is so,
it forms, when ecrystallized, large angular erys-
tals; and that usually uric acid exists in the urine,
which has some peculiar power of holding it in
solution: and he also thinks the occasional colour
does not arise from purpurate of ammonia, but
from some modification of the ordinary colouring
matter. As these questions have been much dis-
puted, I will give Berzelius’s words in an appendix.

With regard to the colour, I think the arguments
of Berzelius are very sufficient; but on the other
question, during -the last five years in which I have
constantly examined such sediments in St. George’s
Hospital, I have much more frequently found that
the red sediment is redissolved by heat alone, than
Berzelius appears to have found it. At any rate, a
sediment soluble by heat alone is that which most
frequently oceurs in London ; it is more rarely that
the sediment is met with which is soluble in alka-
lies but not by heat alone; and the statement of
Berzelius, that the more distinctly erystals can be
recognized, the more impurity there is from bases,
does not at all agree with the observations I have
made with the microscope, using a high power,

B 2






CHAPTER IL

ON THE PRODUCTION OF URIC ACID FROM THE
ALBUMINOUS TISSUES.

By the albuminous tissues are to be understood
those, which consist of a substance, which when
analyzed shews that it contains nearly the same
elements in an hundred parts as albumen does; or
in other words, which can be represented by nearly
the same formula as the albumen of the blood, or
white of egg: these tissues, like albumen or fibrin,
consist of protein combined with sulphur, phospho-
rus, and phosphate of lime, and like these, they
may undergo metamorphosis; thus, the muscular
tissues may be supposed in the living body to divide
into other substances, as albumen or fibrin might do.

ALBUMEN OR FIBRIN.

- .-] - ———

e

Urate of Amanonia.  Sulphur.  Phos hate  Phosphorus. Cholei Acid.

L1 1me,
e, e
Urea. Carbonic  Sulphurie Phosphorie Carbonic Carbonate of
Acid, .|'!u:ili'I. Apid, Arid, Ammonia.
|
Carbonate of Sulphate. Phosphate.
Ammonia.

The ultimate products being the result of the
action of oxygen on those substances which were
first produced.






IN THE ALBUMINOUS TISSUES. 7

this chemieal aection is weaker than that chemiecal
action itself.

This vital power requires for its manifestation a
high temperature, and is diminished by muscular
motion, p. 243 ; so that in equal times, and tempe-
ratures, the amount of change in the albuminous
tissues may be taken to be directly proportional to
the amount of muscular action, p. 245; and in
equal times, with equal muscular action, if we sur-
round a part of the body with ice or snow, there
oceurs more or less quickly, in consequence of the
loss of heat, an accelerated change of matter, p. 252.
We may indirectly promote change by hastening
the formation of the ultimate products from these
tissues. This may be done by increasing the action
of the oxygen, by increasing the blood globules, and
by abstaining from non-azotised food, also by giving
alkali to promote the formation of bile (or choleic
acid), and by giving an execess of albuminous food,
which may supply the waste of the tissues, p. 259.
The oxygen of the atmosphere is the proper active
external cause of the waste of matter in the animal
body; it acts like a force which disturbs, and tends
to destroy the manifestation of the vital forece at
every moment. The resistance which the vital
force opposes to its action is very different in dif-
ferent stages of life, and varies with all the differ-
ent states and circumstances in which the body is
placed ; and when the opposition ceases, the phe-
nomena of death appear when the oxygen combines






IN THE ALBUMINOUS TISSUES. 0

posit containing uric acid can rarely occur as a con-
sequence of excessive changes taking place in the
albuminous tissues, for whenever there are very
rapid changes a large quantity of oxygen will usually
be absorbed, which will effect a further change on
the urie acid, which results from the action on the
tissues ; and the metamorphosis of the urie acid will
be more ready and complete, the greater the quan-
tity of oxygen present.

If oxygen be in excess, uric acid will no longer
appear in the urine, but urea will be formed in
large quantities. We have an actual proof that no
uric aecid appears in the urine when there is ex-
cessive change of the tissues in carnivorous animals
which live on albuminous prineiples alone, and ab-
sorb mueh oxygen, and whose urine yet contains no
uric acid; although in these, as Professor Liebig
has pointed out, the changes in the tissues, in order
to support the funetion of respiration, must be far
more rapid and extensive than in man or in grami-
nivorous animals. So that in carnivorous animals,
though the greatest quantity of uric acid must be
supposed to be produced in the albuminous tissues,
yet, in consequence of the changes which it under-
goes, by means of the excess of oxygen in the sys-
tem, none of it appears in the urine. .

This is far otherwise in those carnivorous animals
which take in little oxygen, or in which the oxygen
is prevented acting on the uric acid in consequence
of an excess of non-nitrogenous food being eaten.






IN THE ALBUMINOUS TISSUES. 11

Thus Professor Liebig considers that alcohol may
hinder the changes in the tissues of the body; and
muscular exertion has been used as a means of cure
in that state of system which arises from the exces-
sive use of aleohol. Whilst then an excess of the
non-nitrogenous prineiples exist in the blood, if a
large amount of oxygen be absorbed this will not
cause a rapid change in the tissues, nor thus give
rise to an excess of uric acid. And usually, when
an excess of oxygen is present in the blood, before
it acts on the tissues it would first effect changes
in the uric acid, so that though the urine would
have a higher specific gravity than usual, and an ex-
cess of urea would exist in it, still no deposit of urie
acid would take place, it having all undergone a
further change from the action of oxygen. This is
seen in phthisis,® which disease Professor Liebig

* This view of some connection between phthisis and exces-
sive action of oxygen was published by Dr. Beddoes in 1793.
He says, “ Is there not an excess of oxygen in the system of con-
sumptive persons ;" May not pregnancy retard consumption in
consequence of the feetal aeration depriving the general system of
some oxygen? ‘The clearness of skin in persons disposed to
phthisis is a general observation. Fourcroy tried the inhalation of
oxygen in twenty patients, who became much worse, whilst Priestly
mentions some cases in which great benefit was derived from in-
halation of carbonic acid. These form Dr. Beddoes’s chief argu-
ments ; to which might be added the usual disappearance of all
fat; the state of the appetite, the activity of the brain, the bene-
fit derived from a milk diet, from cetaceum, from the popular
remedy of lard and milk, from Ieeland moss, and karrigeen.






CHAPTER III.

ON THE PRODUCTION OF URIC ACID FROM THE
GELATINOUS TISSUES.

ProrEssor LiEBIG states, that the changes which
these undergo must be at their surface only. This
cannot apply to the skin, though it does to other
membranous tissues, to which a smaller quantity of
oxygen is taken; and in these it must be expected
that the changes should proceed more slowly, than
in the more highly vascular tissues; and if any-
where the uric acid after its produetion underwent
no further change, we should expect it to be in
these tissues in which but little blood ecireulates,
whenever the small quantity of oxygen which they
receive happened to be lessened. Now it is in the
cellular tissue around the joints, in the cartilages of
the joints themselves, and more rarely in the sub-
stance of the skin, or thrown out as a powder on its
surface, that urate of soda has actually been found.

This is actual demonstration of urie acid, formed
by the changes which take place in these tissues.
It dpes not occur always, because usually there is
sufficient oxygen to change it into a more soluble
substance, and thus to enable it to be removed ; but






IN THE GELATINOUS TISSUES. 15

carbon is taken at 48 instead of at 32 as in the
first formula.

The formula for chondrine differs from that for
albumen or fibrin, only in containing more oxygen,
if we omit the exceedingly small quantities of phos-
phorus and sulphur; and therefore, if a part of its
oxygen be separated from chondrine, we may sup-
pose it to be capable of change into choleic acid,
and urate of ammonia, thus:—

Chondrine= C, H N .]Um} wH; N;O; = Urate of Amm.
—3 Oxygen = {G o S Du = 1 Choleic acid.

Cmel"TsUn GHHHDNﬁDI?
or by diagram, thus :—
CHONDRINE.

e

}
Urate of Ammonia. Oxygen. Choleic acid.

Whether this metamorphosis and giving oftf' of
oxygen from the gelatinous and cartilaginous tissues,
always takes place in this way when the body is in
the state of health, is not known ; but it is known
for certain, that the uric acid is actually found in
those who are gouty, in whom there is a want of
oxygen to effect the changes which are required;
and that the gelatinous and ecartilaginous tissues in
these circumstances should part with the oxygen,
and thus give rise to these products, is in the highest
degree probable. Perhaps in the state of health
the following diagram may represent the changes in
the gelatine.






CHAPTER IV.

ON THE CHANGE WHICH THE URIC ACID UNDER-
GOES AFTER ITS FORMATION.

It has been shewn, that uric acid may be pro-
duced from the gelatinous, as well as from the
albuminous, tissues; that from the changes which
take place in the tissues, uric acid may be formed.
If it were possible for all the urie acid which is
formed to be excreted without undergoing any fur-
ther change before it is thrown out, then the amount
of change in all the tissues might be indicated by
the amount of uric acid thrown out of the body, and
we could only lessen the quantity of uric acid which
might be exereted, by hindering the changes which
take place in the tissues; and thus only could we
prevent the uric acid diathesis. Dut the uric
acid being a substance extremely complicated, by
the action of oxygen and heat, readily undergoes
changes, by which it is converted into substances of
comparatively great solubility, which are conse-
quently with much greater ease removed from the
body. |

Professor Liebig shortly states some of the
changes which uric acid may be made to undergo

C






IN THE URIC ACID. 19

Such changes can be effected in the laboratory,
by submitting uric acid to heat, oxygen, and water ;
and it is by these three agents that similar changes
are effected in the body. Even long exposure of
impure urate of ammonia to the action of the
oxygen of the atmosphere seems to effect a change
of the urie into oxalic acid. Thus 'guano, the
excrement of sea birds, when in a fresh state,
was examined by Dr. Fownes, and it contained
oxalate of ammonia with a trace of carbonate,
undecomposed uriec aeid, brown organic matter,
and water: a second quantity was examined also,
and found to contain oxalate of ammonia with a
little carbonate, organic matter, and water. It con-
tained no urie acid.  The last specimen,” says Dr.
Fownes, p. 37 of the Proceedings of the Chemieal
Society, May 17th, 1842, «is evidently older and in
a more advanced state of decomposition than the
other. The presence of a large quantity of oxalate
of ammonia is a curious fact, and was early noticed.
There ean be no doubt that this substance owes its
existence, in some way or other, to the uric acid
contained in the exerement of the sea birds. We
ean easily imagine that in this mass of putrefying
substanee, kept in a moistened state by the dews of
night, a decomposition of a peculiar kind may be set
up in the urie acid, and its gradual conversion into
new products, among which may easily be oxalate
of ammonia, effeeted perhaps somewhat after the
following fashion :—

c 2






IN THE URIC ACID. |

cause it is scarcely possible for water to be deficient
in any organic body ; and as regards heat, we find it
to be nearly constant in man under all ordinary cir-
cumstances. So that when there is a want of
change in the urie acid, it may in almost every case
be taken as the sign of a deficiency of oxygen ; and
this may be regarded gemerally as the eause of the
urie acid diathesis ; though if ever the quantity of
water is insufficient to keep the uric acid in solu-
tion, the quantity of deposit will increase.

We are now able to see on what the quantity of
urie acid which is actually thrown out of the body
depends ; for it is not possible for the uric acid to
vary, exeepting,

Ist. With the quantity produced in the body.

2ndly. With the quantity changed before it is
thrown out.

And supposing none to be changed, or the quan-
tity changed to be econstantly the same, then the
quantity thrown out by the urine will vary directly
as the quantity produced by the metamorphosis of
the tissues. If, on the contrary, we suppose the
quantity produced to be constantly the same, then
the quantity thrown out will vary inversely as the
quantity which undergoes a change in the body ;
because the more uric acid that is changed, the less
will remain to be thrown out.

I have endeavoured to shew, that if ever there
should be an excessive production of uric acid in
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Ist. By giving a large supply of oxygen,
as by exercise, '
by cold air,
and by medicine, as nitrous oxide water and iron.

2ndly. By diminishing the quantity of other sub-
stances, on which the oxygen acts more readily than
on the uric acid; that is, substances c;:msisting of
hydrogen, carbon, and oxygen only :
as by abstaining from these as food,
by removing them by aperients,
and by sudorifics.

Srdly. By keeping all the uric acid which is pro-
duced in solution,
by water,
and by alkalies.

I shall say a few words on each of these points,
quoting such parts of Professor Liebig’s book as I
think sufficient ; but I would refer the reader to the
book itself, which will repay the study which may
be given to it. And, 1st. An increased amount of
oxygen may be taken into the body by exercise, be-
cause “the consumption of oxygen in equal times
may be represented by the number of respirations,”
and “the number of respirations is smaller in a state
of rest than during exercise or work.” So that the
amount of oxygen which is absorbed is least when
sleeping, and greatest on exertion. The same may
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der the action of the oxygen on the uric acid, which
would otherwise be changed into urea and carbonic
acid. So that when these principles exist in the
body in great quantity, the uric acid does not un-
dergo any change. These principles in Liebig’s
table are,

Fat, Sugur of milk,
Starch, Pectine,

Gum, Bassorine,
Cane sugar, Wine,

Grape sugar, Beer.

Those which are liquid, or are capable of being
dissolved, as gum, sugar, pectine, wine, and beer, as
soon as they are taken into the stomach, are ab-
sorbed by the veins; whilst those which are inso-
luble, as the starch and fat, must become dissolved
before they can be taken in; and this is effected in
the starch, by its being changed into sugar and ab-
sorbed by the veins ; and in the fat, probably by its
combining with an alkali from the bile, and being
carried in by the lacteals.

The starch forms a very considerable part of our
food. It begins to change into sugar when it is
taken into the stomach, and by degrees the whole is
rendered soluble. The time this occupies varies
with the state of the stomach (the mucus of which
is the catalitic agent which effects this change), and
with the quantity of starch. Usually it continues
only a few hours after a full meal, and therefore,
during this time, the quantity in the blood is larger
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4 Atoms of cystic oxide = 4 (C;N H; 0, 8,)

which equal
CoN.H,0; = 1 atom uric acid.
Hy 53 = 8 atoms sulphuretted hydrogen.
O - Hy = 2 atoms carburetted hydrogen.
C., HOp =2 atoms lactic acid.

CyN, Hy0,65; = 4 (C:NH O, 5,)

These substances require no less than 68 equiva-
lents of oxygen to convert them into such as are
formed in the healthy state : that is, 32 equivalents
of oxygen to change the sulphuretted hydrogen into
sulphurie acid and water ; 6 equivalents to convert
the carburetted hydrogen into carbonic acid and
water ; 24 equivalents combining with lactic acid
to form carbonic acid and water; and 6 equiva-
lents of oxygen and 4 equivalents of water being
required for the conversion of the uric acid into
urea and carbonic acid.

The next means which we possess for increasing
the action of oxygen, is by diminishing the quantity
of those substances on which the oxygen acts, by
aperients, and particularly by those medicines which
produce a secretion and evacuation of bile. The
bile may be looked upon as consisting of highly car-
bonaceous substances, which Professor Liebig con-
siders to be re-absorbed into the system ; these, when
acted on by oxygen, he supposes partly to give rise
to the animal heat. Other physiologists look on the
excretion of bile as supplementary to the exeretion
of carbonic acid by the lungs : thus Carpenter’s
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act in exactly the same manner. We may also di-
minish the quantity of non-nitrogenous compounds
in the blood by sudorifics. For the perspiration
contains probably both lactates and acetates, sub-
stances which are compounds of earbon, hydrogen,
and oxygen :—for acetie acid — C H; O, and lactie
acid = C; H; O; ; the first, therefore, requiring ten
equivalents of oxygen, and the latter twelve, to be
converted into carbonic acid and water. By sudo-
rifics these lactates and acetates are removed, unde-
composed, from the blood, and thus the oxygen which
would have been necessary to change them into ecar-
bonates is left to act on the uric acid. The great
benefit which is oeccasionally experienced from su-
dorific medicines is not thus, perhaps, sufficiently
accounted for, because the quantity of these sub-
stances which can be removed by perspiration can-
not be supposed to be very great.

Perhaps we may hereafter find reason to believe
with Liebig, that oxygen actually diffuses itself
through the skin into the blood, in the same way
and at the same time that the carbonie acid diffuses
itself through the skin into the air; and this excre-
tion of carbonic acid would be greatly inereased
when the membrane is moist, on aeccount of the
solubility of that gas in water.

This view of the absorption of oxygen by the skin
is not new. I find it in an Essay on Bathing, by
Sir A. Clarke, 1820, in a note, p. 101 : * Some
writers and practitioners are of opinion, that the
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closeness of contact, into which the partieles ean be
brought when in solution ; and the insolubility of
uric acid in any dilute fluid, except alkaline water,
renders it the only liquid which ean be used.

It is in the use of some medicines which act as
alkalies that the most decisive proof of the power
of the oxygen to combine with non-nitrogenous
substances in the blood is seen. Thus we give by
the mouth, eream of tartar — Cy H, O, 4+ KO 4+ HO,
it passes through the blood, and we find in the urine
Cy 0,4+ K O+ H, O,; that is, it has been changed
into carbonate of potash and water, which could
only take place by its combining with 10 equiva-
lents of oxygen which have been inspired ; for it will
hereafter be shewn, that the same change takes
place when a solution of this substance is absorbed
by the skin; thus shewing that the change does not
take place in the stomach. Sulphuret of potassium
also, when given by the mouth, was found in the
urine by Woehler in the form of sulphate of potash.
We may even, perhaps, consider the change of ben-
zoic aeid into hippuric acid as a process of oxid-
ation ; for benzoic acid with urea and oxygen con-
tains the elements of hippurie acid, earbonic acid
and water. Thus—

a2 BEﬂZﬁic acid = Cﬁﬂ HﬂDu GHNQ- Hmﬂm =2 HiPP‘ acid.
Urea — Gg Nz H‘ G‘g }Z 022 D'.H — 22 Carb.acid.
48 Oxygen = s H; 05 = 8 Water.

C'HN; H‘I-IDH GuNg HﬂGm
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ON THE TREATMENT, &o. 35

few (something more than half the ordinary num-
ber), still they are far deeper and more complete,
and by them more oxygen is taken into the system.

Sleep, tending as it does to render the respira-
tions as light and as few as possible, should be in-
dulged in only so far as is necessary to repair the
fatigue which exercise has produced. |

Hot rooms should be avoided; but in warm
countries and warm seasons, though we do not in-
spire so mueh oxygen as in cold places and seasons,
yet there is less inclination to take a large quantity
of food, and the seeretion of the skin is increased ;
so that it is probable that these counterbalance each
other, and in this respect there is little influence on
the urie acid diathesis.

Nitrous oxide water, known also as oxygenated
water, is sold by most chemists in London, and it is
the best diluent in these complaints.®* Soda water,
though so frequently recommended because it is
supposed to contain soda, very rarely contains any
alkali, but consists of ordinary water, with carbonic
acid forced into it ; so that, excepting for the quan-
tity of water, it is in no way beneficial ; and in this
respect it is not so good as ordinary fountain water,
inasmuch as the atmospherie air suspended in the
latter is better than the carbonie acid in the former.
Water, containing nitrous oxide gas, is both bene-
ficial for the gas as well as for the water.

* Having been found beneficial when states of defective ox-

ygenation exist.
D 2
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the common preparations of it; for busy chemists
make this as well as other excellent medicines
worse, rather than better, by their perverse and over
officious diligence.”

I come now to the treatment by diminishing the
non-nitrogenous principles in the blood, in which I
would try to give rules which are founded on the
prineiples of Professor Liebig’s physiology.

It has been shewn, that the substances which
contain no nitrogen, by combining with the oxygen
which has been inspired, hinder the action on the
uric aecid ; and it is highly probable that no albumen
undergoes metamorphosis until it has served the
purposes of life. These are the first prineiples by
which the practice must be governed ; and hence by
far the most beneficial diet is a moderate quantity
of meat, with a much smaller quantity of bread.
The kind and quantities of both must be regulated
by experiment and consideration of the habit and
exercise of the patient.*

The quantity of starch in flour, as compared with
animal food, renders it unsuitable to live only on

* So many objections have been made against an animal diet,
that it may be well to give Dr. Wilson Philip’s words in the
sixth vol. of the Medical Transactions, p. 212. He arrives at the
following conclusion from a number of experiments, viz.: < That
a diet composed of a large proportion of animal food tends to
lessen the deposition of lithic acid, and to increase that of the
phosphates.” Theory and practice seem at length likely to agree
on the long-disputed point of diet,
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patient possesses observation, is best left to his own
experience.

Among non-nitrogenous substances, fat must be
included. If the formula for this is taken, as
C,H,,0, then 31 equivalents of oxygen are re-
quired in order to convert this into carbonic acid
and water, and by taking this substance as food, so
much oxygen is prevented from acting on the uric
acid. Butter is only the fatty particles of milk,
separated from the albuminous and watery parts:
this must on no account be taken in excess. Gela-
tine, which forms the prineipal constituent of soups
and jellies, may be used as a partial substitute for
meat ; but as the albuminous tissues ecannot be
formed from it, it cannot be entirely substituted for
it without the strength failing.

For drink, the oxygenated water has been men-
tioned as best, then water which has been distilled,
and therefore contains no substances whatever in
solution; and on this account it is, generally speak-
ing, the best solvent; that is, it can hold more in
solution and remove more from the body than ano-
ther water which, when drunk, already contains
some substances dissolved in it. But this water
cannot be procured everywhere, and therefore it is
desirable to point out how the best drinking water
can be obtained. Some direct it to be filtered;
and this removes all the substances which are sus-
pended in the water, but none of those which are
dissolved in it. These cannot be stopped by the






URIC ACID DIATHESIS. 41

rits, of which gin and whisky most certainly also
retard oxygenation, yet, by producing an excess of
water in the urine, they cause that deposit which
arises from the want of action of the oxygen to be
dissolved, and thus the evil which they and other
substances oceasion is for a time concealed.

We can also diminish these non-nitrogenous
bodies in the blood by aperients which act on the
liver. These will be found more particularly useful
when the deposit is dark-coloured ; indeed, the
deeper the colour the less action there is of the
liver. We see that when no bile is removed from
the liver, the deposit is more deeply coloured than
at any other time. Of such medicines, calomel,
aloes, colchicum, and coloeynth are beneficial, both
in large and purgative doses, and also when given
in such a way as to increase the secretion of the
liver. Hence the efficacy of blue pill as an alter-
ative. A compound of aloes and colchicum was
boasted of by Rhasis, “so far as to say that they can
make such as are fain to ride to go on foot again.”
The use of these medicines as purgatives must be
Judged of by their effects and the strength of the
patient. No general rule can be given other than
that the stronger the patient, the more active may
be the dose, and the longer it may be used ; but in
all eases any continued course of mereury should be
avoided, and perhaps it is as well to use it only in
cases of necessity, That it promotes changes in the
system, even more rapidly than alkalies, is un-
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whilst the same is the case with cold applications ;
and the greatest possible effect on the nerves is oc-
casioned by a rapid change of temperature, as is
practised in Russia, or by causing it to strike the
nerves with force, as in the douche. The cold
douche most rapidly cools down the part to which
it is directed, and thus induces more changes in
that part. Thus Liebig, p. 253, says: “ Let us
suppose that heat is abstracted from the whole sur-
face of the body; in such case the whole action
of the oxygen will be directed to the skin, and in
a short time the change of matter must increase
throughout the body.”

The removal of substances from the blood de-
pends also on the temperature of the bath and the
state of the system, and for this the vapour bath is
most efficacious, and has been popular from the
savages of North America and the peasants of Rus-
sia, up to the luxurious inhabitants of Pompeii.—
Kidd’s Physical Condition of Man, p. 116, 2nd Ed.

The absorption of substances by the skin does not
appear to depend on the temperature, but on the
state of the system, and on the substances which
are contained in the bath. This method of treat-
ment is usually neglected by physicians, though
from time to time attention has been directed to it.
A great part of the benefit derived at Teplitz by
those subject to the gout depends on the absorp-
tion of alkalies by the skin. That these actually
enter the system, even when used as a foot bath,
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which alkaline water may be taken into the Dblood.
I am not aware that this plan has been hitherto at-
tempted, but the benefit derived at Teplitz renders
its success highly probable. Warm clothing, more
especially flannel, should be eonstantly worn in order
to promote the exeretion from the skin.

The next point in the treatment that must be
attended to is to keep all the urie acid in the ulti-
mate textures in solution. This may perhaps be

effected by water and alkalies. When these or
 their carbonates are given, they should be taken and
dissolved in water at least an hour before food, in
order that they may nof interfere with digestion;
but though these medicines may relieve the com-
plaint, they never can cure it ; and being too often
the only means employed for the cure of the urie acid
diathesis, their continuance becomes absolutely ne-
cessary for the patient. I believe these medicines
are the least necessary part of the treatment which
I have laid down, and it would be well for all to try
what may be effected by diet and exercise before
they resort to alkalies; which may in some cases,
perhaps, be the cause of an inerease in the quantity
of uric acid: this appears to be the opinion of Pe-
louze in his late report. However, those who are
weak and unable to take exercise may gain great
temporary benefit from their use, always remember-
ing to take the least possible quantity, that they
may be the more easily relinquished.
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it must be supposed that there exists some power in
the body by which the chloride of sodium is de-
composed.

Dr. Prout, in his Bridgewater Treatise, p. 496,
supposes this to be electricity, and compares the
liver and the mucous membrane of the stomach to
the poles of a galvanic cirele. By whatever means
the decomposition of salt takes place; the faet is
highly probable ; and that a certain quantity of al-
kali, which is liberated in consequence, is employed
in the formation of bile, and thus at least, second-
arily, is necessary for the changes going on in the
body, can scarcely be doubted. Liebig says, p. 161,
“ The presence of free muriatic acid in the stomach,
and that of soda in the blood, prove beyond all
doubt the necessity of common salt for the organice
substances.”

The effect of salt in promoting the action of oxy-
gen on the substances in the body is seen in the
fact, that no animal can be fattened if it is able to
obtain much salt, and the experiment used to be
fearfully tried in the navy. The habits of sailors
when on board ship, excepting only their spirit
drinking, are exactly those which promote the ac-
tion of oxygen in the greatest degree; and when
long fed on salt meat, which furnishes an abundant
supply of alkali to the blood, whilst they are de-
prived of non-nitrogenous food, an excessive action
of oxygen on the tissues of the hody takes place,
and when this is long continued the seurvy appears,












THE GOUT. ol
remove those substances which result from the me-
tamorphoses of the tissues of the body.

It will be found that physicians in all ages have
insisted upon some of these as the cause of gout,
and have recommended the opposite of these, as
temperance, early rising, moderate exercise, alkalies,
and medicines which act on the liver and the skin,
as the means of cure. In the language of Professor
Liebig, they have declared that the want of oxygen
is the cause of gout, and the promotion of its action
the only means of effecting a cure, or of hindering a
return of the complaint.

Thus Galen says: « Though in the time of Hippo-
crates eunuchs were not afflicted with gout, yet they
are now, in consequence of too much sloth and in-
temperance. Truly in the time of Hippocrates, on
account of their temperance and extreme modera-~
tion, on the whole few suffered from gout; but in
our times luxury and indulgence being so much in-
creased that it is impossible they can be more so,
the number of those who have the gout is infinite.”
—~Galen, Comment on Aph. xxviii. sect. G.

“ You cannot give much relief to those who are
incontinent, drunkards, or gluttons, either by purga-
tives or by bleeding ; but if they follow your diree-
tions, you will benefit them most by bleeding early
in the spring, and then paying attention to exercise
and diet.”—~Galen, Treatise on the Cure of Diseases
by Blood-letting, cap. vii.

In the medieal observations of Schenkius, p. 681,
there are many cases under the head of “ Rich men
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Sir W. Temple, himself also a sufferer from the
gout, says, “ The plenty of their fortunes from those
great employments, and the general custom of living
in them at much expense, engage men in the con-
stant use of great tables, and in frequent excesses
of several kinds, which must end in diseases when
the vigour of youth is past, and the force of exer-
cise, which served before to spend the humour, is
given over for a sedentary and inactive life. These
I take to be the reasons of such persons being so
generally subject to such aecidents (gout) more than
other men, and they are so plain, they must needs
occur to any one that thinks.”—Sir W. Temple’s
Works, Vol. IIT. p. 241, Edit. 1770.

¢« It (the gout) hardly approaches the rough and
the poor, sueh as labour for meat and eat only for
hunger, that drink water either pure or just dis-
coloured with malt.”—P. 258.

“ The rhyngrave who was killed last summer be-
fore Maestricht told me his father, the old rhyn-
grave, had been long subject to the gout, and never
used other method or remedy than upon the very
first fit he felt to go out immediately and walk,
whatever the weather was, and as long as he was
able to stand. If it continued or returned next day
he repeated the course, and was never laid up with
it."—P. 257.

“ Let the disease be either new or old, and the re-
medies either common or of foreign growth, there
is one ingredient of absolute necessity in all cases.
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of oxygen is promoted to a most beneficial extent
in these diseases, but to a no less disastrous one in
the opposite class of diseases, which arise from too
much action of oxygen on the body, as in phthisis
and scorbutic cachexia. Until Professor Liebig di-
rected attention anew to the action of oxygen on
the human body, the causes of success and failure
were unknown. At Graffenburg, which is among
the mountains near Frieburg, the greatest possible
action of the skin is produced by baths. Large
quantities of water are required to be taken. Early
rising and a plain though not strict diet is ordered.
By these means the action of oxygen on the body is
promoted to a very great degree; “ and death en-
sues if ever the system is no longer able to furnish
matter to resist the action of oxygen;” the condi-
tion of health consisting in an equilibrium among
all the causes of waste and of supply; * and death
being that condition in which all resistance on the
part of the vital force to the action of oxygen en-
tirely ceases.”—Liebig.

There is much also of the treatment at Leaming-
ton which may be explained in the same way, and °
thence the benefit which is in many cases derived
from it. At first, abstinence and drastic medicines
are ordered, and the strictest diet is enjoined, which
consists chiefly of meat with a small quantity of
bread and no fermented liquids, and much exercise.
One hour’s walk at the least before each meal.
Large doses of iron are afterwards given. The
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And in the eases in which purgative medicines and
strong exercise cannot be taken, and are not advis-
able, then the above practice would be the best
that theory could point out.

At Teplitz, nearly two-thirds of the visitors suffer
from gout.—Dr. Richter, p. 106. The waters which
are drunk are the gartenquelle, which is cold, and
the hauptquelle, which is hot. The first contained,
according to the analysis of Ficinus, when ten pounds
of water were evaporated to dryness, 47 grains of
solid residue, of which 289 grains consisted of car-
bonated alkalies and earths, with a trace of iron.
The second spring contained 484 grains of solid re-
sidue, of which 32'1 are carbonates. DBoth springs
also contain chloride of sodium and potassium, and
small quantities of sulphate of potash and soda, which
are purgative salts. From three to six goblets of
these alkaline waters are drunlk, with intervals of a
quarter of an hour between each glass, commencing
between six and eight in the morning.

The last of these springs, and others of nearly the
same constitution, are used as baths; as complete
baths as well as hip or foot baths, during from fifteen
minutes to an hour before breakfast. By this
means the amount of absorption is increased, and 1
would here repeat, that even an alkaline foot bath
has been found to render the urine alkaline. After
the bath, perspiration is promoted, and warm clothing
is enjoined :—* Besoin de se vétir plus chandement
que de coutume:” p. 155. Of the regulations with
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waters, and those who are able to take exercise on
foot will find more inducements to it in other
watering places ; where also more alkali is absorbed
in consequence of more water being drunk, and
where the excretory action of the skin is a conse-
quence of exercise. Hence at Teplitz those who
are weak or unable to take exercise by walking, or
to endure strong purgatives, will find the greatest
relief, whilst those in whom the gout is accom-
panied by obstructions of the bowels or liver, and
who are strong, will find more benefit at Marienbad,
Carlesbad, or Kissingen. ;

In accordance with this, Dr. Richter says, that
these places are more efficacious “a la goutte com-
pliquée de grands embarras des voies digestives ou
d’engorgements des viseéres du bas-ventre, et sont
préférables dans la goutte reguliére et sur des sujets
forts et robustes.” It is hardly possible for theory
and practical experience to agree more closely.

Some benefit is also derived from the mere travel-
_ling to any of the German baths ; that is, passing so
many hours in the air causes some inerease in the
action of the oxygen. The sea-sickness or nausea
decreases the quantity of food, and sometimes re-,
moves bile. The early rising and exercise, when at
the spring, increase the amount of oxygen ab-
sorbed, and promote perspiration. The quantity
of water drunk, especially if it contains alkalies,
neutralizes acids, and enables the tissues and the
urie acid to be more acted on by the oxygen, to be
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manner he explains the influence of acid wines in
inducing gout. e conceives the circumstance
chiefly constituting this disease as being an inflam-
mation in parts of which the functions have been
interrupted by the redundant acid precipitated.

The explanation which Professor Liebig’s views
lead to is, that gout is an inflammation in parts in
which the usual changes, which the oxygen effects,
are unable to take place, in consequence of an ex-
cess of the non-nitrogenous principles in the body ;*
whilst rheumatism, or “the universal gout,” seems
to arise from the changes being checked by the
action of cold on the skin.

Though this be the proximate cause of gout and
rheumatism, yet there are some points which must
be determined before the whole of the phenomena
of these diseases can receive a perfect explanation.
Of these, one is the question whether the uric acid
is, in the state of health, produced in the ultimate
textures, and there undergoes its changes into urea,
in which state it is carried to the kidneys by the
circulating blood (and the existence of urea in the
blood in Bright’s disease and in cholera is in favour

* This theory is only a step beyond the others which have
been given ; all must be imperfect until the phenomena of inflam-
mation are understood : and though it may be shewn that inflam-
mation is probably only a limited process of oxidation, whilst
fever is the general one, and that the treatment of both is that

which hastens this process to a termination rather than subdues

it, still sufficient proof is as yet wanting, and though the word
inflammation is not understood, still no better one can be used.






THE GOUT. 63

from the metamorphosis of the tissues) exists in the
blood in larger quantities than usual. One or other
must exist in the blood, during the fit of gout, in
larger quantities than in the state of health, and
from one or other the excess of urie acid appears in
the urine ; and most probably it is the presence of
this substance in the circulation, and the interrup-
tion by any causes, as cold, and weakness of cireula-
tion, of the changes which it is undergoing in the
capillaries and in the kidneys, that produces the
phenomena of retrocedent and irregular gout.

The aecid state of the secretions of the skin, the
stomach, and the urine in this disease, has led some
physicians to consider acidity as the cause of the
disease, and to direct all their remedies to this point
alone; but this state of acidity arises also from a
want of aetion of oxygen on the non-nitrogenous
principles, that is, from the oxygen not being pre-
sent in sufficient quantities. In the state of health,
when enough oxygen is absorbed, the lactic and
acetic acid which are formed from the stareh, sugar,
gum, and other non-nitrogenous food, are converted
into carbonic acid and water, the first by combining
with 12 equivalents of oxygen, and the last with
10, thus:—

Lactic acid = C; H; Os }_ Cs; Oy, = 6 Carbonie acid.

12 Oxygen 0 | H,0, — 5 Water.

C:H;0; G H,0y
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By this action of oxygen, then, an explanation is
afforded of the effects of weakness, excessive sleep-
ing, excessive eating, of a want of exercise as well
as of inordinate muscular exertion, of vegetable
acids, and of alecohol, in the production of gout.
For the weakness and inordinate exercise tend to
the excessive production of uric acid, disposing to
and causing rapid changes in the tissues. Sleep
lessens the quantity of oxygen which can be ab-
sorbed, by lessening the number and strength of the
respirations, and in consequence the urie acid which
is formed is not changed. By excessive eating, the
blood becomes loaded, and contains an excess of
those principles which ean only be carried off by the
action of the oxygen. By acids, the uric acid is
rendered less soluble, and therefore less easily acted
on. Wines are injurious from the alcohol they con-
tain, and acid wines are doubly injurious by both
acid and aleohol adding to the excess of non-nitro-
genous substances, for which the oxygen has a
greater affinity than it has for the nitrogenous
substances.

Additional strength is given to this view, if on the
other hand we look to the mode in which gout is
cured or prevented. It will be seen that abstinence
alone will cure, by supplying no fresh fuel, whilst
the draught by respiration, that is, the supply of oxy-
gen, remains undiminished, and gradually consumes
those non-nitrogenous (carbonaceous) substances
which had previously been heaped up so as to threa-

P
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digestion, and thereby proportioning, as near as
well ean be, the daily repairs to the daily decays of
our wasting system.” Some have restricted them-
selves to vegetable diet alone, but inasmuch as the
amount of animal food which is required to supply
the daily decays of the system is far less than the
amount of vegetable food which will effect the same,
and the benefit which is derived from temperance
may be taken to be inversely proportionate to the
quantity of food which is taken, therefore simple
and moderate animal diet, or a milk diet, will be
found far more efficacious than a diet consisting of
vegetables, which contain a large quantity of non-
nitrogenous principles. This will at least be the
best as long as inflammatory symptoms are absent.

When meat is inadmissible, bread is the best
substitute, on account of the large quantity of fibrin
(gluten), and the comparatively, as regards vege-
tables, small quantity of non-nitrogenous substance
(starch) which it contains.

In the composition of the muscular substance of
brown or white meats, fish or fowl, animal che-
mistry ecan deteet no difference, which may be prac-
tically applied by the physician. Those which are
fat must be avoided ; in other respects, experience
will be the best guide.

I cannot possibly sum up the indications of treat-
ment in this disease, which the theoretical views of
Professor Liebig suggest, better than in the words
of the most practical and celebrated physician of
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CHAPTER VII.

ON THE OXALIC ACID DIATHESIS; AND ON THE
PRODUCTION OF OXALIC ACID FROM URIC ACID.

1st. On the Oxalic Acid Diathesis.

ALTHOUGH it appeared, from the examination of
the urinary calculi in different collections, that those
which contained oxalate of lime bore a very con-
siderable proportion to those in which uric acid was
present ; and though the former has even been
found in some, as in the collection at Wurtem-
burg, more frequently than the latter, still the num-
ber of patients who suffered from the oxalic acid
diathesis seemed to bear the greatest disproportion
to the number of those in whom the urie acid dia-
thesis existed. The intermixture, and alternation
also, of oxalate of lime with urate of ammonia or
uric acid was found to be very frequent in calculi.
No explanation could be given of these facts. The
one seemed to point to some intimate relation be-
tween these substances, to some origin from a com-
mon cause ; whilst the other appeared to prove, that
whenever oxalate of lime was formed, it almost
always remained and produced a calculus. The
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The changes which take place may be repre-

sented thus :(—

Urit fl.l.:id — C].I.I N_‘ H{ Dl.r
4 water = Urea (C;N,H, O.)
£ oxygen = DZJ Alloxan {Eﬂ }']g H.| Dm}

Cm Na Hﬂ le.* cm Ni HH' D”

which equal
c,N,H'O,
= 2 urea
C,N,H, 0
Dg = cﬁ,ﬂﬁ.

F GIDN-lHEDII
now C,0, = oxalic acid,
and C,0,; = carbonic acid.

From this it appears, that uric acid, with the
addition of three equivalents of oxygen and four
equivalents of water, contains the elements of two
equivalents of urea and three equivalents of oxalic
acid; and when the uric acid is further oxydised,
that is, when six equivalents of oxygen are added to
it, then no oxalie acid is formed, but urea and car-
bonic acid; so that its production is, as it were, a.
check in a natural process, analogous to what is
called by embryologists arrest of developement, the
cause of this check being a want of action of t:-:!-:ygen
on the nric acid.

In the oxalic acid diathesis, the oxydising process
in the body is carried a step further than it is when
the uric acid diathesis exists; but it still is stopped
short of the extent to which it is carried in the
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evidently a much stronger affinity for the non-
nitrogenous than for the nitrogenous substances in
the body, and thus the process of oxydation is far
more frequently incomplete in the latter than in the
former ; so that we should expect oxalic acid gene-
rally to arise from the insufficient oxydation of the
uric acid, and much more rarely from sugar; and
the alternation of this substance with uric acid in
caleuli, and the ease with which it is formed from
uric acid, leads to the belief that this is the usual
origin of oxalic acid. The free oxalic acid passing
off by the kidneys meeting with the phosphate of
lime, which is seereted both by them and by the
mucous membrane of the urinary passages, decom-
poses it, and oxalate of lime is the result.

- The same thing happens when oxalic acid is
taken, as such, in the food ; if free, like tartarie acid,
it passes off at the kidneys, and combines with the
lime which it afterwards meets with. If taken in
combination with alkalies, like tartarie aecid, it would
probably be decomposed.

The eauses, then, of this disease are in most cases
similar to the causes of the uric acid diathesis.
Both diseases may be referred to insufficient oxyd-
ation, and the treatment must consequently be the
same in both. So that it is here sufficient to refer
to the chapter on the treatment of the latter: but
there is one point which requires separate notice,
and this is the lime.

There can be no doubt whatever that if no lime






CHAPTER VIIL

- ON THE PHOSPHATIC DIATHESIS; AND ON THE
PRODUCTION OF THE PHOSPHATES OF
LIME AND MAGNESIA.

On the Phosphatic Diathesis.

Tae phosphatic diathesis may be divided into a
true and a false diathesis; the true being that in
which, in consequence of a general state of the sys-
tem, the urine becomes alkaline and the phosphates
are deposited ; the false being that in which alka-
lescence ensues from an obstruction to the urine,
or from the mucus which is seereted, rapidly in-
ducing a change in the urea,—as, for instance, when
there is irritation or inflammation of the mucous
membrane of the bladder.

The false phosphatic diathesis is far more com-
mon than the true. In both, the urine is always
alkaline, and a white deposit oceurs which is easily
soluble in any dilute acid, but insoluble by heat or
by alkalies. It is by no means uncommon to ob-
serve in this diathesis a layer of crystals on the
surface of the water, which, when exposed to the
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partly in their food, and partly in their drink. They
exist in these in organic or in inorganic compounds.
In vegetable and animal albumen no difference can
be observed, even in regard to the presence and re-
lative amount of sulphur, phosphorus, and phosphate
of lime. In vegetables we find organic acids com-
bined with lime and magnesia, and in them phos-
phates, carbonates, sulphates, or chlorides of lime
and magnesia are universally present. ¢ Phosphoric
acid,” says Liebig, “ has been found in the ashes of
all plants hitherto examined, and always in combin-
ation with alkalies and alkaline earths.”—2nd Edit.
p. 144.

Most seeds contain certain quantities of the phos-
phates. In the seeds of different kinds of corn par-
ticularly, there is an abundance of the phosphate of
magnesia. “ We may form an idea of the quantity of
phosphate of magnesia contained in grain, when we
consider that the concretions in the coecum of horses
consist of phosphate of magnesia and ammonia, the
greater part of which is obtained from the oats and
bran consumed as food. These coneretions are most
apt to form in the horses of millers, which are fed on
bran, which contains the greatest quantity of phos-
phate of magnesia.”—P. 92, 2nd Edit. of Vegetable
Chemistry. « All plants obtain their phosphoric acid
from the soil ; it is a constituent of all land capable
of cultivation, and even the heath of Lunéburg con-
tains it in appreciable quantity ; and it has also been
detected in all mineral waters, in which its presence
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phosphoric acid), the organism colleets all the solu-
ble phosphates produced by the metamorphosis of
the tissues, and employs them for the developement
of the bones and of the phosphuretted constituents
of the brain.”

“ The organs of exeretion do not separate these
salts from the blood ” (Animal Chemistry, p. 80), but
when a greater supply is given than is required for
use, the execess is thrown out in the exeretions, or,
in some rare eases, is laid up for future use. “Those
aninials which are ready to moult have always two
stony substances, called crab’s eyes, placed in the
stomaeh, which, from the experiments of Reaumur
and others, appear destined to furnish the matter, or
a portion of it, of which the shell is formed; for if
the animal is opened the day after its moult, when
the shell is only half hardened, these substances are
found only half diminished ; and if opened later, they
are proportionably smaller.”—Kirby, Bridgewater
Treatise, Vol. II. p. 55.

“The supply of phesphate of lime necessary for
renewing the antlers of the deer must be supposed
in part to be derived from that deposited elsewhere
in the bones ; for some of these antlers, as the elk’s,
have been known to weigh half a hundred-weight.”
—Good’s Book of Nature, Vol. I. p. 275. If, on
the other hand, a deficiency is supplied, then that
which was deposited in the bones is removed to
serve purposes more necessary for life. M. Chossat,
in June, 1842, stated to the Academy of Sciences,
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into the blood, are converted into carbonates, and
remain dissolved in the free carbonic acid of the
blood until they meet with phosphoric acid in the
kidneys. If no phosphoric acid is formed in excess,
as in the graminivorous animals, then the salts of
lime and magnesia are excreted as carbonates.

The two sources then of phosphoric acid in the
blood are, 1st, from the food, and, 2ndly, from the
oxydation of the phosphorus of the tissues: when
from these sources an excess exists in the blood, it
‘is thrown out in the urine; and when this is the
case there is an additional quantity thrown out by
the secretion which takes place from the mucous
membrane ; for the mucus of all membranes is
found to contain salts of lime, and in most cases
phosphate of lime. -

The deposit on the teeth from muecus and saliva
contains 79 per cent. of phosphate of lime. A cal-
culus from the sublingual duct in St. George’s Hos-
pital I found to consist almost entirely of phosphate
of lime. The deposit of calcareous matter inthe lungs
consists of phosphate and carbonate of lime. The con-
cretions in the prostate gland consist almost inva-
riably of the same substance. The mucus of the
bladder and urinary organs is secreted also with this
substance, and when the secretion is increased by
irritation or inflammation of the mémbra.ne, more
mucus and a greater quantity of this phosphate of
lime is thrown out than in the state of health.

The surface of the prostatic caleuli of phosphate

a
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lents of carbonate of ammonia. Urea dissolved in
pure water does not undergo this change, but it
takes place in the urine in consequence of changes
going on in the mucus, which is secreted by the
membrane lining the cavity of the urinary organs.
At present this mucus is looked on as a kind of
ferment, and its action on the urea is cﬂpsidered as
an instance of catalytic action. * Dans l'urine a
cOté de l'urée, la nature a placé quelques traces de
matiére animale, albumineuse, ou muquese; traces
presque insensibles a l'analyse. Celle-ci pourtant,
parvenue a lair, s’y modifie, et devient un de ces
fermens comme nous en trouvons dans la nature or-
ganique. C’est lui qui détermine la conversion de
I'urée en carbonate d’ammoniaque.”—Dumas, Lecon
sur la Chimie statique des étres organisés, p. 39.

In the healthy state, this action of the muecus
does not take place until after some hours of ex-
posure to the action of the air; but when the
secreting membrane is inflamed, it appears that the
mueus undergoes this change much more rapidly,
and sometimes even without previous exposure to
the air. In such cases it is by no means unfrequent
to find that that fluid which is in contact or mixed
with the mucus becomes first alkaline, and after-
wards the remainder becomes so. The investiga-
tions of Dumas on ferments may be expected to
throw most light on the changes which the mueus
undergoes ; meantime we can by no means agree
with some authors, that the change of urea into car-
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becomes alkaline, still no sensible deposit is found
in it. This may be frequently observed in the last
stage of Bright’s disease, in which, as appears by
Dr. Christison’s quantitative analysis, the formation
of phosphates is greatly diminished ; when it will be
found that, although cream of tartar may be given,
so as to render the urine highly alkaline, still it
will remain entirely free from any deposit.

In injuries of the spine producing paralysis, the
urine occasionally is rendered alkaline, in econse-
quence of retention in the bladder giving time for
the mueus to undergo its changes; but this expla-
nation is not satisfactory in all cases, nor is this
state of urine by any means an invariable occur-
rence in such cases. That some ammonia is pro-
duced by the metamorphoses going on in the sub-
stances in the body can hardly be doubted, for this
must be the origin of the ammonia of the phosphate
of ammonia and magnesia, as well as of the ammo-
nia of the muriate of ammonia and of the lactate of
ammonia, which Berzelius believes to exist in the
urine, and it must be considered as possible for this
ammonia to be formed in such quantities as may be
more than sufficient to neutralize the acids which
are formed, or for the formation of these acids to be
so much diminished, that even the usual quantity
of ammonia which is formed may not find acids to
neutralize it. But on this point it is most difficult
to obtain any accurate knowledge.

In whatever way the urine hecomes alkaline, the
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and why they should pass off' by the kidneys is just
as little understood, as why urine is secreted by the
kidneys, and bile by the liver. The dose of these
acids must be gradually increased until the urine
becomes again acid to test paper, when great care
must be taken not to render it so much so as to
cause a precipitation of uric acid. The care with
which the gouty avoid all acid wines "and fruits
shews how easily vegetable acids affect the urine
and cause a deposit of this species of gravel. It has
also been found by experiment (see Berzelius’s
Hand-book, p. 467), that the strong mineral acids
possess no power to render the urine acid ; probably
their strong affinity for the soda in the blood causes
it to leave its combination with the albumen; and
thereby salts of soda would be formed, and the acids
would pass off by the kidneys as neutral salts.

The amount of phosphates thrown out may be
lessened by abstaining from those vegetable sub-
stances which contain much of the phosphates, as
bread, and more particularly brown bread and po-
tatoes, instead of which, peas, beans, and rice should
be eaten.

Our chief attention must be directed to the re-
moval, if possible, of the cause of the alkalescence
which  constitutes the curative treatment : this may
be most beneficially joined with palliative measures.
If the alkalescence arises from the altered mucus
thrown out by an inflamed bladder, when the in-
flammation is cured, the acidity will return, and












ON

THE STONE

CHAPTER L

ON THE NATURE OF THE STONE.

GrAVEL and sediments, when retained in the
bladder, produce stone. The varieties of stone are
consequently as numerous as the different kinds of
gravel and sediments. All similar ecrystalline par-
ticles have a tendency to arrange themselves in
similar directions, and to exert a power of cohesion
on each other, and the purer any substance is, the
nearer its particles approach, and the greater their
power of cohesion. In caleuli, too, the mucus of the
bladder acts as a kind of eement and unites those
particles which are not sufficiently close together
to admit of the action of the power of eohesion.

When once a nucleus is formed by some gravel
or sediment retained in the bladder, or by some
foreign body introduced from without, by which the
urine is obstructed, alkalescence ensues, and the
phosphates are precipitated; otherwise the urates
are deposited on it, whenever they are, heyond a cer-
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urates in the urine must be lessened. How this
may be effected was treated of in the First Part.
When the nucleus is exposed on all sides to the
urine which contains an excess of substances dis-
solved in it, then the inerease of the calculus takes
place in regular and even layers, and generally, the
more slowly the substances are deposited, the more
compact the calculus is. When the fluid is not in
contact with the nueleus in all parts, then the in-
crease is only on those which are exposed to it.
This happens when one side is adherent to the blad-
der, or when the calculus is partly encysted, or
when more than one nucleus is present. The urate
of ammonia, uric acid, and the phosphates, are among
those substances which can be thus held in solution,
and can be consequently deposited in layers, each
of which is of equal thickness in each part; but
the oxalate of lime cannot be held in solution, for
the strong affinity of the oxalic acid for lime must
cause the decomposition of the phosphate of lime
the moment it comes to the surface of the mucous
membrane, and even whilst in the uriniferous duets.
The particles of oxalate of lime which are formed
are absolutely insoluble in water, and therefore they
pass into the bladder in a state of suspension as a
powder, or aggregated into masses, which, as is the
case with the mueus, must fall to the lowest part,
and there they attach themselves to the nucleus,
and thus they give origin to that irregularity of form
which, in some caleuli, may be compared to the
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in sawing; and then the infernal structure of the
stone becomes visible. Usually there is in the mid-
dle a nucleus of some one substance, which has
become surrounded with others in various layers of
unequal thickness, in which way indeed some have
been found to be ecomposed of layers which eontain
all the ordinary constituents of stones. Many, how-
ever, consist of one substance throughout, which is
deposited in distinet layers of different thickness,
which are often easily separated. I will now go
through separately each substance which occurs as a
constituent of stone.

1st. Uric acid is the most common constituent of
stone. Such caleuli have a reddish brown or
brownish yellow colour: sometimes they are yellow,
more rarely white. Their surface is sometimes flat,
sometimes covered with roundish warts. A seection
shews thin concentrie layers, and the surface, when
broken, is either imperfectly erystalline, or earthy.
They contain no pure urie acid. It never oceurs
pure, but it is always combined with the same
colouring matters which aecompany it in urinary
sediments, and from which caleuli have a colour
varying from yellow to mahogany. Aither extracts
from them, as indeed from all kinds of ealeuli,
almost always some fat of that kind which is usually
present in animal fluids. A part of the yellow
colouring matter can be extracted by acetic acid, by
means of which the fluid is coloured yellow. In
addition, they contain always either albumen or
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remains a residue of gelatinous phosphate of lime,
which, when the quantity is only small, is dissolved
in excess of potash, With acids, this solution gives
a gelatinous precipitate, which soon collects into a
granular powder.

By nitric acid these stones are quickly dissolved ;
the solution is yellowish, and becomes red by eva-
poration at a gentle heat. The substance which
remains again dissolves without colour in water, and
again becomes red on evaporation. The experi-
ment is easily made on a wateh-glass, or a little
piece of porcelain, with a portion broken off for
trial, which may be smaller than a grain of mus-
tard ; but forasmuch as too mueh acid and too
strong a heat in evaporation destroy the red colour,
and change it into a yellow, therefore it is best to
make this experiment, according to Jacobson, in
this manner.

The solution in nitric acid is so far evaporated
that it is no longer liquid, but still not dry; the
watch-glass is then turned over and laid upon ano-
ther, in which a couple of drops of caustic ammonia
have been put, which is then gently warmed over a
lamp. The evaporated ammonia neutralizes the
nitric acid, and immediately the red colour appears
on the upper glass. The easiest way to detect
foreign substances which are mixed with such
stones consists in burning a small piece on plati-
num before the blowpipe. At first, one must stea-
dily blow with the outer flame, by which a smell of

H
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from the urea, of which a certain quantity, on dry-
ing the stone, became attached, and which arose
from the urine with which the stone was saturated
when it was extracted. However, Prout soon
shewed how wrong Brande’s statement was, and
this has been since confirmed by many others. It
is very easy to discover urate of ammonia. The
stone is reduced to powder and washed with cold
water, to remove any urine which remains; then it
is boiled with a good deal of water, which dissolves
the urate of ammonia, the greater part of which
crystallizes out on the cooling of the fluid. The
remainder, which is obtained by evaporating the
fluid, is treated with hydrochlorie aeid, by which the
uric acid is separated, and, on evaporating this solu-
tion, salmiak remains.

When, however, the whole stone consists of urate
of ammonia, muech water is required for dissolving
it, and it is better at once to treat it with hydro-
chlorie acid : of the solution which is obtained, some
drops are to be taken and mixed with caustic am-
monia, to see if phosphate of ammonia and magnesia
is contained in it. What remains of the solution is
evaporated to a mass, in which the presence of
ammonia and soda is discovered by subliming the
salt mass in a glass tube, closed at one end, by
which salmiak, rendered impure by decomposed
animal matters, sublimes, and usually some common
salt mixed with charcoal remains at the bottom of
the tube.
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solution, after a little carbonate of potash is mixed
with it, is evaporated ; the residue is dried in a pla-
tinum erucible, and when heated until it begins to
be of a red heat, it leaves the magnesia behind.
The exeess of potash is washed out, If it is in-
tended to make an experiment with re-agents, a
little of the stone should be boiled with water, and
the boiling solution, mixed with a few drops of
caustie potash, should precipitate the magnesia.

Urate of lime has never been found, except in
small quantities, in stones which chiefly consisted of
urie aeid.

5th. Uric oxide. Marcet’s xanthic oxide is a
kind of wurinary coneretion which rarely occurs.
The first was discovered by Marcet (having been
passed by a patient of Dr. Babington’s, of whom
nothing is known). The stone weighed eight
grains, and had a brown colour. When a little of
it was dissolved in nitric acid, and the solution eva-
porated to dryness, no red residue was formed, as is
the case with urie acid, but a yellow one ; whence
Marcet derived the name Eavfog, yellow. After-
wards Stromeyer found that a large stone, which
Langenbeck had cut a country-hoy for at the hos-
pital at Gottingen, consisted of the same substance.
Although Marcet had given a desecription of this
new body, yet we owe the principal part of what we
know about it to an inquiry which was instituted by
Liebig and Woehler on a portion of the above-
mentioned stone, which Langenbeck had removed.
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masses, which, after rubbing, become of a waxy
lustre. The urie oxide has the following properties :
it is without smell or taste. It is decomposed by
high temperatures, without first melting. It burns
without leaving a residue. It is insoluble in water,
alecohol, and ther ; and soluble in nitrie acid, with-
out the evolution of gas, but with more difficulty
than urie acid. The remainder, after evaporating
the solution, is citron yellow and soluble in water,
with a light yellow colour. It consists of the pro-
duets of the decomposition of the uric oxide.

The solution in nitric acid becomes reddish yel-
low by perfect saturation with potash, and salmiak
precipitates a yellow substance from it. Chloride
of soda evolves from the solution in potash a little
nitrogen gas, by which the colour becomes in turn
blue, brown, and yellow, and then entirely disap-
pears. It is soluble in sulphurie acid, and it is not
precipitated by water. Solutions of hydrochlorie
acid and oxalic acid in water do not dissolve it.
I't acts on basic salts as an acid, but it is more fee-
ble than carbonic acid, by which it is precipitated
from its combinations. The compounds which it
forms with potash and ammonia are very soluble in
water. The compound with ammonia leaves, when
evaporated to dryness, a mass, which is acid urie
oxide combined with ammonia. The uric oxide
consists, according to the analysis of Liebig and
Woehler, of
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addition of salmiak; but by long-continued evapo-
ration, acid uric oxide combined with ammonia is
thrown down in the form of a powder. The uric
acid is, on the contrary, precipitated by salmiak.
Carbonie aeid precipitates both from a concentrated
solution in potash, but the precipitated uric acid
is soluble in lukewarm water, although with some
difficulty. The urie oxide, on the contrary, is inso-
luble in it. In a dilute solution of carbonate of
potash the urie acid is dissolved, but the urie oxide
is not soluble in it. By this they can be separated
from one another whenever they may occur toge-
ther. (On this account Professor Liebig, in Tur-
ner's Chemistry, directs that they should be dis-
solved in a solution of potash, and earbonie acid in
small quantity then passed into the solution.)

I have frequently found, when physicians have
desired an examination of gravel which had been
passed, that though externally it was in every re-
spect like uric aecid, yet that it dissolved with great
diffienlty in nitrie aecid ; and the solution after eva-
poration left a yellow residue, which, when heated,
assumed no red colour, and occasionally became a
little or not at all red in the vapour of ammonia.
This gravel was also soluble in caustic potash ; but
I have always had too little to be able perfectly to
satisfy myself that it really was uric oxide. Mean-
while it is elear, that the urie oxide must occasion-
ally oceur as gravel.

Jackson has deelared, that he found uric oxide
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Cystin has neither an acid nor alkaline re-action.
When heated it does not melt. Tt takes fire with
a bluish flame, giving off a sharply acid smell, which
at a distance resembles that of eyanogen ; but, how-
ever, it is so characteristic, that eystin may be
thereby recognized. By dry distillation it gives a
stinking oil, an ammoniacal water, and a porous,
spongy coal. It is almost entirely insolible in wa-
ter, but soluble in aleohol. Tt is dissolved by weak
sulphurie aeid, nitric acid, phosphorie aeid, oxalie
acid, and hydrochloric acid; and if the acids are
saturated with it, and the solutions are evaporated
at a gentle heat, a salt-like compound of eystin with
the acid is separated in diverging crystalline needles,
which taste acid and are not very durable. So that,
for example, hydrochlorie acid is driven off from its
combination with eystin even at 365°, and the eys-
tin remains behind blackened. The ecystin is de-
stroyed when boiled with an excess of nitrie aecid,
and it is changed into a dark brewn (and not red)
mass, which remains behind when the aeid is eva-
porated.

With acetie, tartarie, and citric acids, the eystin
does not combine. It is dissolved by eaustie, car-
bonated and bicarbonated potash, and soda. Caustie
ammonia dissolves it, but the earbonate does not.
The compound with potash and soda erystallizes on
evaporation in granular erystals; that with ammonia
becomes decomposed, and leaves pure cystin be-
hind.  From its combinations with acids, it is hest
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in the bladder of a dog, and which he considered as
cystin; but the composition of it as given by him
differs so much from that of eystin, that it can
searcely be believed that the substance which he
examined really was cystin. He says of it, that its
solution in ammonia, after evaporation, separated
in transparent scales, and the solution in lime water
in granules. Syrupy compounds were formed with
sulphurie and phosphoric acids, and with nitric, ox-
alie, and hydrochloric acids, the compounds which
were obtained shot out in needles. The sulphate
compound contained 0896 of its weight of this
body, which was supposed to be eystin. The nitrate
0-969 ; the oxalate, 0-78; and the hydrochloric acid
compound, 0:947. These numbers do not agree
with the capacity of saturation which these acids
possess. Lassaigne found this substance to be com-

posed of
Carbon, 362
Hydrogen, 12-8
Nitrogen, 340
Oxygen, 17-0

This analysis differs so widely from the previous
one, that it cannot be supposed that Lassaigne ana-
lyzed eystin. -

Those stones which consist of eystin do not con-
tain any thing else, at least so far as is as yet
known.  Their colour is yellowish, their surface
smooth, with a crystalline appearance. The frac-
ture shews a concretion of small crystals shining
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ing to his deseription, its surface is light brown, and
polished. After it is sawed through, regular layers,
lying one on another, are seen, so that the stone
may be divided into concentric cups. The fracture
across each lamella is striped, and appears to consist
of parallel fibres, which pass from the convex to the
concave side, and mark the erystallization. The
earthy salt is combined in it with an animal matter,
which is probably the same which is precipitated
with phosphate of lime from urine out of the body.
When heated, it becomes a coal, smelling like burnt
horn; afterwards it burns white, and at last melts.
This last cireumstance distinguishes the neutral
phosphate of lime from the basie or common bone
earth ; but in this, great care must be taken that
this property of melting does not come from phos-
phate of magnesia being mixed with it. The pow-
dered calculus dissolves in nitric or hydrochloric
acids much easier than the powder of bone earth
caleuli.

8th. Phosphate of ammonia and magnesia is sel-
dom found entirely alone in caleuli; but it not un-
frequently forms the greater part. Such stones are
then almost always white, and their surface uneven
and covered with small shining erystals. They have
no lamellated structure, are easily broken and rubbed
to powder, and feel coarse. In some few cases
such stones have been found hard, semitransparent,
and, when broken, erystalline. These stones are
dissolved easily by acids, and are precipitated by
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In these caleuli the relative quantity of both salts
is variable. Excessive quantities of the salt of lime
hinder the fusibility so much as to render them in-
fusible. If the magnesia salt is in excess, they are
more difficult to fuse, but not infusible. Sometimes
they contain urate of lime, which is discovered by
treating them with caustic potash, filtering the solu-
tion, and adding an excess of hydrochloric acid, by
which the uric acid is precipitated.

These constituents of urinary caleuli are ordina-
rily contained in the urine. We will now consider
some others which, in a perfect state of health, are
not present therein.

10th. Carbonate of lime is a rare constituent of
stone in man, but the most frequent in gramini-
vorous animals. Coneretions of this salt in man are
white or grey, and at times yellow, brown, or red.
The carbonate of lime is always combined with an
animal matter, which is the cause of the colour, and
this, when heated, burns with the smell of burnt
horn. The formation of this stone presupposes that
the urine is alkaline, and that the usual phosphatic
salts are absent. These stones are easily known by
their effervesecence with hydrochlorie acid, in which
they dissolve, and after they are heated to a red
heat by a strong fire, they leave caunstie lime.

Proust found a stone which consisted only of ear-
bonate of lime, with a small trace of urate of lime.
Another hard stone, which weighed seven ounces,
consisted, according to him, of 0'8 carbonate of
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called mulberry caleuli. They have a dark blackish
areen, or bhrown colour, which Marcet supposes to
be derived from blood which occurs from time to
time in consequence of irritation of the urinary pas-
sages by its sharp-angled tubercles. I have even
seen cases in which the urine became bloody in con-
sequence of the descent of such a stone from the
pelvis of the kidney. Sometimes such stones are
very small, and of a lighter colour, similar to hemp-
seeds. I have even seen them white and light-
yellow, forming a strong compact collection of
sharp-angled crystals. The dark ones, however,
seem to be coloured, not so much from blood, as
rather from the same animal matter which is thrown
down with the insoluble salts of lime from the
urine. The quantity of this substance is by no
means small, yet I do not know that it has ever
been determined, although it is easily done ; for the
quantity of oxalic acid ean be caleulated from the
quantity of lime which remains after it is heated to
a red heat.

If a dark-coloured stone of oxalate of lime is
heated before the blowpipe on platinum-foil, it
swells out, burns, smells of burnt horn, and leaves
caustic lime after being strongly heated in a good
fire. The lime, when moistened with a drop of
water, re-acts strongly alkaline, without being dis-
solved. When the powder of such stones is digested
in hydrochlorie acid, it is dissolved, and the salt is
again deposited, on evaporation, in small erystals.

12
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Caustie potash extracts from it an animal sub-
stance, without acting on the salt itself; but it is
decomposed by the carbonate of potash, leaving
the carbonate of lime: in this the animal matter
follows the acid, and combines with the oxalate of
potash.

It is not known how the oxalic acid comes into
the urine, although it is so important in order to
know how to avoid the circumstances which occa-
gion its formation. So muech is known, that exces-
sive or daily use of acid vegetables, as, for example,
oxalis acetosella (the wood sorrel), and rumex ace-
tosella (the common sorrel), which contain free
oxalie acid, or its aeid salts, occasion the formation
of gravel of oxalate of lime, which again ceases as
soon as these vegetables are abstained from; but
other unknown ecircumstances also, in which not the
least injury to the health is perceived, appear to
~ participate in producing it.

13th. Organie substances. Fibrin, albumen, casein,
and mucus of the bladder, can form a part of most
urinary concretions, without its being possible, by
means of chemical analysis, to determine which of
these animal matters was originally contained in
them. Among these, Marcet has found a urinary
coneretion which consists almost entirely of one of
these substances. It looked like yellow wax, and
was of about the same consistence. Its surface was
uneven, without being rough, and its section was
radiated and fibrous, and it was somewhat elastic.
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It burnt with a smell like horn, leaving behind a
porous coal. In water, aleohol, and hydrochloric
acid, it was insoluble, but soluble in caustie potash,
and precipitated on the addition of hydrochlorie
acid. Nitric acid dissolved it, but with greater
difficulty than uric acid or cystin.  With acetic acid
it first swelled up, and afterwards dissolved by boil-
ing, and the solution was like fibrin precipitated by
ferroprussiate of potash. Hence Marcet concluded
that this stone consisted of fibrin ; but the solubi-
lity in nitrie acid does not belong either to fibrin or
albumen.

Morin found, by analysis of a stone taken from a
man sixty-one yvears old, an organie matter in com-
bination with phosphate of lime. In the nueleus of
the stone it amounted only to 10 per cent.; but in
the second layer 18, and in the third layer to 70
per cent. of the weight of the stone. Aleohol dis-
solved out some fat. In acetic acid it was little
soluble : something more in nitric acid. In caustic
potash it swelled up, became slimy, and in part dis-
solved. This animal matter which was obtained by
Marcet, and that by Morin, have all the properties
of hardened mucus of the bladder. From what I
have already said on this subject, it will be seen
that it possesses the chemical properties of a body
containing protein ; but it shews the characteristic
difference of being soluble in nitric acid, which pro-
perty is absent in other protein compounds.” (There
is a small caleulus of Sir B. Brodie’s in the museum
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sophical Transactions, the silica was mixed with
oxalate of lime, and urie acid.)

“The urinary coneretions have been divided into
different classes and orders, according as they con-
sist of one substance, or of many mixed with one
another, or of many with alternating layers; but as
such mixture and alternation is not determined by
constant circumstances, but arises in innumerable
ways, according as different cireumstances oceur, as,
for instance, with the state of health of the indi-
vidual in other respects, the mode of life, diet, and
the use of medicines, on this account I do not enter
into such divisions. I only remark, that this mix-
ture of various substances, and the variation in the
composition of different layers in one and the same
calculus, is generally present and occurs very fre-
quently.

English physicians, who have opportunities of
seeing many and great collections of urinary conere-
tions, have taken pains to make out their relative
frequency of occurrence. Hence it has generally
appeared, that in England those stones are most
common which consist chiefly of uric acid. Next to
this comes fusible calculus, more especially if one
adds those cases in which this earthy salt occurs
intermixed or forming the largest part. Then fol-
low those which consist of varying layers of urie
acid, phosphate and oxalate of lime. For example,
there were among 1000 stones,
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in moderation may hinder the increase of a calculus,
still, when given in excess, in order to dissolve that
which has heen deposited, they only change the
material of which the fresh deposit consists; the
caleulus continuing to increase by the addition of
the phosphates instead of uric acid or the urates.
The benefit which has been derived from these me-
dicines has been exaggerated by those who have
held them forth to the world as the means of cure.
That they should have given an impartial statement
of the effect of these medicines, could not be
expected.

In Sir A. Cooper’s Leetures on Surgery, Sth Edit.
p- 306, there is a recommendation to give alkalies
(soda), in order to cause a deposit of the phosphates,
to coat the surface of the stone, which may cause
less irritation of the bladder; and this is certainly
the usual action of alkalies, when taken in excess.
M. Petit has asserted, indeed, that by taking the
Vechy waters, which contain bicarbonate of soda,
no phosphates are produced ; but, excepting in cases
of the greatest weakness, phosphates must be
formed, however much they may appear to be di-
minished in consequence of the execess of water
which may be taken. '

Moreover, M. Pelouze, one of the best chemists
in Europe, having been appointed to make a report,
has given an opinion different from thadt of M. Petit;
the particulars of this will be found in his Report
to the Academie des Sciences. In Germany, borax
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has been long used as a medicinal solvent; and
lately in this country, Mr. Ure has suggested the
use of hippuric acid; but according to Mr. Garrod’s
paper in the Transactions of the Chemical Society,
and M. Keller’s in the Appendix to Liebig’s Animal
Chemistry, but little benefit can be expected from
its use, excepting that which may be derived from
a slightly stimulant diuretic. Any solvent which
passes through the system must be used so long
that it will produce a bad effect either by acting on
the constitution, or by causing a deposit of the
phosphates ; and consequently, it is very improba-
ble that caleuli will be ever removed by medicines,
though these may assist in the cure by hindering
any fresh deposit.

2ndly. On the subject of injections I can as yet
offer but little, excepting the history of what has
been done, and some remarks which may oceur to
me ; and though the means which have been hither-
to used have been generally so insufficient to ac-
complish the object, that the idea of effecting it
with certainty is thought by most to be absurd, still
the result is worthy of the utmost efforts of the
chemist to obtain.

Berzelius, in the last German edition of his Hand-
book, says: ¢« The attempts which have been made
to dissolve concretions in the bladder have not suc-
ceeded as we might have expected. However, I
am perfectly convinced that they have not been
often enough repeated to enable us to find out and
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128 EXPERIMENTS WITH REGARD

In addition to the foregoing table, Berzelius re-
commends a lukewarm solution of one part of car-
bonate of potash, and ninety to a hundred parts
water mixed with a little mucilage; and in cases
where the stone consists of uric acid, he suggests
that a solution of borax should be tried, by which a
urate of soda and biborate of soda would be formed.

Dr. Marcet states, p. 189, that in general, al-
kalies cause less irritation than aecids.

Dr. Arnott appears to have re-introduced the
double catheter, which Hales invented and Grui-
thuisen recommended ; and that which Sir B. Brodie
used in his successful case consisted of two small
catheters united together side by side, while Dr.
Arnott’s was a small catheter within a large one,
which he thinks will allow mucus to pass with the
greatest ease. Both Arnott and Brodie appear to
have invented an apparatus for keeping up a con-
tinued stream of the solvent, though neither used it.
About the year 1825, M. J. Cloquet used a con-
tinued stream of water, at a temperature between
90° and 100° F., which caused so little inconveni-
ence that, according to Mr. Belinaye on Calculus,
p. 60, it may be employed during the patient's
sleep.”

Tt seems then quite possible, from Hales’ experi-
ment on the dog, and M. Cloquet’s on man, that
an unlimited quantity may be injected into the

bladder.
The latest experiments which have been made

1 ol
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are those of M. Pelouze, in the Comptes Rendus
of the Academy of Sciences, 21st March, 1842,
Tom. xiv. No. 12, he having been appointed, with
M. Guy Lussae, to make a report on many com-
munications of M. le Docteur Leroy d’Etiolles, re-
lative to the solution of urinary caleuli. He says :—
“ The experiments made in our presence were of two
kinds: first, in the laboratory ; secondly, on patients ;
occupying two years. We found the bicarbonated
alkalies more efficacious than the carbonated, but
even their action was very feeble ; and in some
fracments which were exposed to the waters at
Vichy, though the solution was very slow, yet it
was more rapid than in solutions of alkaline car-
bonates or bicarbonates, probably from the mecha-
nical action of carbonic acid gas.

“ Pieces of different kinds of caleuli were left for a
year in solutions of carbonate and bicarbonate of
potash and soda, of the strength of from 230 to 460
grains to the pint of water, at the temperature of
the laboratory, and occasionally at from 96 to 104
F.; none of them were dissolved; each appeared to
retain its original volume, and the actual loss varied
from } to 1 of their weight.

“ Pieces of caleulus, weighing from 116 to 230
grains, were exposed during three consecutive
months to 500 pints of water, containing <'sth of its
weight of bicarbonate of soda. Their volumes were
not sensibly diminished, but they were become more
friable ; the actual loss was from +5th to {Gths. We
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a strong injection of alkaline water, containing 346
grains of bicarbonate of soda to the pint of water.
We knew that the caleulus was uric acid ; we passed
through the bladder 250 pints of water, holding in
solution 59 ounces, 7 drachms, and 3 grains of bi-
carbonate; after this enormous mass of water the
volume was not sensibly diminished ; but instead of
remaining excessively hard, as they were at first,
they became so friable that very slight pressure was
sufficient to break them. In the greater part of the
other experiments the injections could not be con-
tinued, and the fragments lost nothing of their hard-
ness or volume.

“ In conclusion, we have been very little satisfied
with our attempts at solution by means of injection.
The borax, which has lately been recommended as
a more energetic solvent than the alkaline carbon-
ates, gave us no better results than these latter salts
did ; and the same may be said of the other agents
which are mentioned above. Benzoic acid, with a
little borax and alkaline ecarbonate, was tried as a
medicine : the results were negative ; we found only
a small quantity of hippurie acid in the urine. We
consider M. Leroy d’Etiolles to have established
the following conclusions.

“1st. That certain agents exercise a destructive
action on urinary caleuli, though they act less on
the principles which form them, than on the animal
matter which unites them. This action is very slow,
even out of the bladder.
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nitric acid with a little water, and raising the tem-
perature to 130 F., no action ensued ; but if a small
quantity of protosalt of manganese was added, the
decomposition immediately commenced. The nitrie
acid was converted into nitrous aeid, whilst the
oxalic acid passes into carbonic acid. Oxalie acid
differs from oxalate of lime, and nitric acid with a
little water could not be borne in the bladder; but
T have mentioned this only to shew that new means
of effecting chemical changes may be discovered,
and some of these may enable us to change the
oxalic acid into a substance which would be as
easily removed as carbonate of lime.

With regard to urie acid, its peculiar property of
undergoing changes is so remarkable, that most pro-
bably the means of effecting a change in such cal-
culi when in the bladder will be first discovered.

At present, then, but little can be effected by in-
jection in caleulous cases, excepting where there is
sufficient evidence that the calculus consists of
phosphates, of eystin, or of carbonate of lime. The
case recorded by Sir B. Brodie and that by M.
Pelouze put the question of the phosphates beyond
all doubt, whilst the far greater solubility of eystin
or carbonate of lime in the same menstruum renders
success with such caleuli even more certain.

If, then, after a calculus has been once caught
and crushed (which is neither painful nor dan-
gerous, the operation usually becoming so from fre-
quent repetition), the pieces which are passed are
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APPENDIX.

Tae following account of the state in which the uric
acid occurs in the urine is from the German edition of
Berzelius’s Hand-Book of Chemistry :—

“ Warm urine contains much more uric acid in solu-
tion than an equal weight of warm water can dissolve.
On this account, Prout assumed that the uric acid was
contained in the urine as urate of ammonia, which on
cooling was decomposed by the excess of free acid. It is
not easy to say how so complex a fluid as the urine holds
the matters, which are difficult of solution, dissolved. It
1s possible that the uric acid, at the temperature of the
body, preserves an equilibrium with the phosphoric and
lactic acids 1n their acid salts; but it is not probable.
We know, moreover, for example, that iodine is dis=olved
in water which contains common salt, or salmiak, in
greater quantities than in pure water, although we know
of no combination of iodine with these salts. However it
may be, the uric acid which is precipitated from urine, on
cooling, is free acid, with only such a small trace of am-
monia and soda, that it is not worthy of notice; more
especially, provided the mucus is separated before the
urine cools. The precipitate is at first powdery, and grey
as clay; but it collects together more and more, and
becomes pale pink, and when dried, erystalline, and like
fine scales. The finer the scales are, the purer the acid
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moderately warm. If filtered urine is evaporated, there
remains a grey [,]EI]-DSEE_, which 18 a mixture of uric acid
and phosphate of lime. Uric acid can be precipitated
also on the addition of nitric or hydrochloric acids. It is
deposited commonly after some time as a powder, or in
crystals, according as it has fallen quickly or slowly.

“The uric acid which is precipitated from urine, although
it commonly looks greyish as long as it lies in the urine,
becomes, however, after being washed, strongly red or
brick-coloured. This colour proceeds from a foreign
colouring matter combined with the acid. In inter-
mittent fever, this red colouring matter is considerably
increased. The urine deposits then, at each febrile acces-
sion, a deep brick-coloured, sometimes rose-red, and
even beautiful carmine, sediment. This colouring matter
was first examined by Proust, who at first considered it
as a peculiar acid, which he called rosaic ; but afterwards
he remarked that it was nothing else but a combination
of uric acid, with a peculiar extractive-like red colouring
matter. .

“If the red precipitate from the urine of those who are
ill with fever is treated with boiling water, or boiling
alcohol, the colouring matter is extracted ; on evaporating
the aleoholic solution, a scarlet-red powder is left behind,
which has neither taste nor smell. On this subject
Vogel states, that the colouring matter extracted with
alcohol contains still a portion of uric acid. On burning,
it does not smell like burnt horn. By sulphuric acid it is
dissolved ; the solution is of a rose-red colour, which
soon becomes dark red: by the addition of water, the
uric acid is precipitated from it unchanged. Sulphuric
acid, with three parts of water, extracts the colour, and
becomes red; but leaves the uric acid behind. By a
solution of sulphurous acid it becomes carmine red.
Nitric acid and chlorine change it in the same way as
they do pure uric acid. By hydrochloric acid the red
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It is certain, that if urate of ammonia is mixed with a
solution of a purpuric salt and acetic acid (which does
not destroy its colour), the uric acid is preeipitated of a
pale rose-red colour. However, by boiling, alcohol ex-
tracts no trace of colouring matter. I made the following
experiment : I mixed urine with a purpuric salt and acetic
acid, whilst another portion of the same urine was left
alone unmixed. Both deposited, as far as colour went,
exactly similar sediments, and the alcohol with which
both were boiled became yellow coloured, without the
addition of the purpuric acid salt having increased the
colour of the precipitate in the smallest degree, or ap-
pearing to have communicated any of its colour to it, in-
asmuch as both, after boiling, were yellow.

¢ The ordinary pale red deposit which is frequently
thrown down from the urine of those in health does not
appear altogether identical with that from the urine in
fever; for water extracts nothing from it, and alcohol
which is long boiled with it becomes yellow, and leaves,
after evaporation, a dark reddish, yellow, extractive-like
substance, which dissolves with difficulty in water, leav-
ing behind the red powdery colouring matter : that which
dissolves is urate of soda with a little urate of ammonia.
From the red powder, which is soluble in a large quan-
tity of water, a small quantity of alcohol extracts the red
colouring matter, and leaves behind a yellow coloured
powdery uric acid. The acid, boiled with aleohol, does
not become colourless, but yellow, and acetic acid ex-
tracts from it a part of the yellow colour.”

On this subject, I think it interesting here to mention
what Berzelius elsewhere states, that “ Landerer found
that the colouring matter from red perspiration, which
had become collected on flannel under the axilla, in a
patient with fever, by boiling with a very dilute solution
of potash, could be extracted. The solution then gave
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