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viil PREFACE.

crementitious matter of the blood, and in its constitu-
tion presents an index, as it were, of the state of all the
functions whose sum composes The Life. Urinary
diseases are besides in themselves, and considered
abstractedly, subjects of peculiar interest and im-
portance. They are of very common occurrence,
extremely rebellious in their nature, and most fatal
in their effects. They are, farther, very far from
being generally understood ; of all the well-worn
pathways of medical literature, there is probably no
one less trodden than that which leads to a know-
ledge of the forms, tendencies, and medical treat-
ment of Urinary Diseases.

Much has undoubtedly been done in this de-
partment of late ; but what exists lies widely scat-
tered, is little aceessible, and, without connexion, is
even less available for practical purposes. 1 have
gathered these fragments together, and striven to
arrange them into a whole, under the lights afforded
by physiology, reflection, and experience. The
entire subject, it will be seen, I have handled less
as a chemist and experimenter, than as a patholo-
gist and practical physician ; but 1 have still sup-
plied the necessary instructions for testing each
variety of morbid urine, and of gmele morbid product
occurring in its constitution, the knowledge neces-
sary for this purpose being among the number of
accomplishments indispensable to whosoever would
treat urinary diseases with discrimination and
success. F

25, DovER STREET,
October, 1838.
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EXPLANATION OF THE PLATES.

PLATE I. Represents a urinary bladder, the muscular
parietes of which are greatly thic{ened. From the ante-
rior and inferior aspect of the lining membrane a small

olypus with a narrow neck had been produced, which,
ﬁanging over the entrance into the urethra, and thus keep-
ing the bladder constantly full of urine, became the centre
for a deposition of ealculous matter, This is therefore an ad-
hering calculus with a living organized centre.— Vid. p. 284.

PLATE II. Represents calculi of the bladder of different
kinds that had been acted on by the bicarbonated alkaline
mineral waters of Vichy. Fig. 1. Is a nucleus of a lithic acid
calculus discharged from the bladder after a course of these
waters; the patient who voided it having at a former period
been upon the eve of submitting to the operation of Litho-
trity. Fig. 2. Is a piece of a lithic acid calculus, d before,
¢ after twenty-five days exposure to the action of the alkaline
water, during which it lost above seventy-two per cent. of
its original weight. Fig. 2. A portion of an ammoniaco-
magnesian phosphatic calculus, f before, e after exposure
for eighteen days to the action of the Vichy water, in the
course of which it lost more than forty-five per cent. of its
first weight. Fig. 4. Another ammoniaco-magnesian phos-
phatie calculus, £ before, g after exposure to the action of
the same water for twenty days, during which it lost nearly
seventy-two per cent, of its weight.— ¥id. p. 302, ef seq.

ERRATA.

Page 59, eleventh line from bottom, for less read gene-
rally more.
71, eighth line from bottom, for and soon read and
so on.
71, tenth line from bottom, dele the a after the word
surely.
133, third line from bottom, for herbiferous read
herbivorous.
158, eighteenth line from bottom, for are read were.
361, fifth line from top, for resource read recourse.
372, first line of note, for urino read urina.
373, third line from bottom, for ENEUREsis read
EnurEgsis.
386, eighth line from top, for deceased read diseased.



, LIT : : , RS it
















xvl INTRODUCTION.

restitution of the little that the powers of life had
still kept abstracted from the influence of those
chemical aflinities which now seize upon and unite
their component principles into new combinations.
The food of plants and animals consists of these
ultimate elements —Hydrogen, Oxygen, Carbon,
and Azote; otherwise of water, and variable pro-
portions of carbon and azote. Carbon and water
are the proper food of plants; and save in some in-
stances, azote is not present as a constifuent of
their organization. Carbon and water also suffice
as food for a large proportion of animals; but azote
is a necessary ingredient in the composition of their
bodies. Food is appropriated in one of two ways:
among vegetables it is always by imbibition through
the root; among animals, according to the place they
occupy in the scale of creation, it is either absorbed
from the surrounding media, or it is assumed as an
act of volition, transmitted to a pouch, where it
undergoes certain changes that fit it for the uses of
the system, where its nutritious particles are ab-
sorbed, and whence its insoluble and innutritious
portions are in due season expelled. In this way
is the assumption of fresh matters provided for. The
rejection of effete particles is accomplished in one of
two especial ways, and by one or two appropriate
pieces of apparatus, according to the nature of the
element to be got rid of, and the place of the being
considered, in the scale of creation. Among vege-
tables, carbon is the prime element of nutrition and
composition, and therefore of rejection also; and we
find an ample provision of apparatus in the leaves,
by which their systems are freed from the effete
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It is highly interesting to be aware of the fact,
that the principles excreted by the lung and the
kidney represent very nearly the sum of those
introduced as aliment. The food of animals may
in fact be regarded as finally decomposed by the
action of the animal organism into carbonic acid
and urea. The experiments of M. Chossat* upon
this matter are of the highest interest. He showed
that the quantity of solid urinous excrement was in
harmony directly with the quantity combined with
the quality of the food taken. Each ounce of fari-
naceous aliment, bread, yielded regularly 9.9 grains,
each ounce of albuminous food 13.6 grains, and each
ounce of fibrinous food 17.3 grains of solid urinous
excrement. They therefore stood to each other in
the power to produce solid urine, in the ratio of
5.7.9. When like weights of these different kinds of
food deprived of water were taken, the differences
in the proportion of urinous excrement yielded by
each were still more striking; each ounce of dry
bread, for instance, then produced from sixteen to
nineteen grains, each ounce of dry albumen seventy-
three grains, and each ounce of dry fibrine seventy-
six grains of solid urine. Whence it follows that
the quantity of azote contained in the food is a
principal element determining the amount of solid
excrementitious urinary matter. M. Chossat found,
in fact, that ten-elevenths of all the azote ingested
with the food were discharged by the kidney.

These experiments show the importance of the
kidney in the animal economy in a new point of

* Journal de Physiologie, tom. v. p. 65, Pans, 1825,
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blood, thus brought into intimate contact with the
proper structure of the kidney, has been supposed
to permeate the delicate parietes of the uriniferous
canals, suffering in its transit a chemical change ;
or the superfluous water and effete matters contained
in the blood generally, have been held to be attracted
and separated from it by the peculiar agency of
the secreting canals.

Rollo long ago held that the kidneys were sepa-
rating rather than secreting organs. Recent obser-
vation would lead to the conclusion that they were
both the one and the other. The blood circulated
through the kidneys contains some of the consti-
tuents of the urine ready formed; others of these
seem to be engendered in the kidney. We are
indebted to Prevost and Dumas* for the important
discovery that urea exists in the blood independently
of the action of the kidney. They demonstrated
the presence of this substance in considerable quan-
tity in the blood, after the extirpation of both kidneys.
They obtained twenty grains of urea from five ounces
of the blood of a dog which had had both of its
kidneys extirpated two days previously; and from
two ounces of the blood of a cat, under similar cir-
cumstances, they procured as many as ten grains of
urea. These experiments have been repeated several
times, and their accuracy is fully determined. Nay,
it is not necessary to extirpate the kidneys to have
evidence of the presence of urea in the blood ; it is
sometimes enough to have them diseased, and per-

* Biblioth. Univers. de Geneve, tom. xviii. p. 208,

.
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appearance under the influence of the nerves dis-
tributed immediately to the kidney, as we shall see
presently.

Nevertheless, it remains true, that many of the
substances which accidentally impregnate the urine
must have been present in the blood before they
made their appearance in the recrementitious fluid.
They were taken into the stomach, absorbed into
the system, and became constituents of the general
circulating mass of fluid before they made their
escape by the kidney. I would not even allude to
the childish hypotheses that have been proposed,
and even very lately defended, with regard to chan-
nels of direct communication between the stomach
and the kidney. The rapidity with which diluents
and a variety of saline, aromatic, and colouring
matters make their appearance in the urine, is
readily explicable when we take into account the
rate at which absorption is known to take place from
the stomach and intestines, the velocity of the circu-
lation, the great relative magnitude of the renal
artery, and the immense surface for secretion pre-
sented by the whole of the uriniferous tubuli taken
together. One important part of the renal function
would even appear to be that of freeing the system
from superfluous water, and from such substances
as, having gained access by the lacteals along with
matters more profitable, are found, either noxious,
or, at all events, useless in the economy, and must
therefore be again gotrid of. The kidney is the out-
let provided for these ; by virtue of its vital electivity
it seizes them entangled in the circulating fluid, and
expels them as intruders.
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alkaline, turbid, of greater specific gravity than wont,
and loaded with albumen. Several of these results of
Krimer have been called in question by Brachet,*
and the whole question requires revisal. When the
renal nerves are destroyed or divided, there can be
no doubt of the secretion of urine being entirely
suspended. This fact has been most satisfactorily
demonstrated by the experiments of Mueller and
Peipers; the access and egress of the blood to the
kidney may be provided for, and made as free as
ever, but no urine is formed. This is about as
much as is positively known concerning the influence
of the nerves on the secretion of the urine.

The product of the remal function among the
higher animals is the vriNE; a fluid of most hete-
rogeneous constitution, but to which the distinguish-
ing character may be assigned of containing matters
into the composition of which azote enters in very
large proportion. The azotic or nitrogenous com-
pounds present themselves in two principal forms,
as urea, and as uric acid. One or other of these
substances, or the two together with water, may be
viewed as the essential constituents of the urine;
all the rest of its contents are probably in a greater
or less degree accidental.

In man the urine in health is transparent, has a
citrine or amber-yellow colour, a peculiar aroma-
tic odour that is not altogether unpleasant, and a
bitter, saline, and somewhat pungent taste. Its

* Rech. Exper. sur les Fonctions du Syst. nerv, ganglion, 8vo.
Paris, 1837.
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ciety, void much less urine than men; a circum-
stance depending on their generally more abste-
mious mode of living.

The specific gravity of the urine varies with its
quantity, and also with the quality of the food con-
sumed. Among healthy men the urina potus will
often be found of no higher density than 1.005 and
sometimes even less. On coming out of a cold bath,
in which he had remained long immersed, M.
Chossat observed it as low as 0.0016 at 60° F. The
urina sanguinis frequently attains the density of
1.030 and even of 1.033. I have never seen it above
1.033. M. Chossat, however, in the course of
his observations, had more than forty times seen it
higher. The greatest density he ever witnessed was
1.038, at about 60° F. Writers differ very much
in their estimates of the average density of the urine.
Prout believed that from 1.010 to 1.015 might be
about the average density; any such estimate as
from 1.015 to 1.025 is certainly much too high for
the latitude of London. My observations would lead
me to say that the average specific gravity of the
urine among grown individuals "generally, could
not be estimated more closely than 1.015. If chil-
dren be included, an estimate somewhere about
1.012 will, I believe, be found very near the truth.
Densities below 1.012, I should incline to speak of
as low ; densities above 1.020 I should certainly re-
gard as high. But it is next to impossible to come
to any conclusion on this point. The density of the
urine in fact is influenced by so many varying eir-
cumstances—temperature, kind of food, quantity of
drink, state of the alvine evacuations, &e. that we
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The matters discovered in the urine by Berzelius,
and their quantities, are as under:—

Urea - - - - - 30.10
Urie or lithie acid - - ‘v o 100
Free lacticacid - - -

Lactate of ammonia - - o
Extractive matter soluble in alcohol - =
Extraetive matter soluble in water -

Mucus of the bladder - - - 0.32
Snlphate of potash - - - 3.0
Sulphate of soda f - - - 8.6
Phosphate of soda - - - 294
Phosphate of ammonia - - -  1.65
Phosphate of lime and magnesia - - 1.00
Chloride of sodium - s - 445
Hydrochlorate of ammonia - - L5
Silic'a, or silicic acid .03, waTe vV . - 933.00

of solid urinous excrement as the produce of each ounce of
mixed vegetable and animal food, which is not far from the truth,
this would imply the consumption of above eighty ounces of
solid aliment in the course of the twenty-four hours, which is
two, three, and even four times more than is generally taken.
Both Berzelius and Dr. Christison must, I imagine, have selected
for examination a portion of the urine which 1s voided from five
to six hours after the assumption of a hearty meal of mixed
vegetable and animal food, when its specific gravity is at the
highest, and it has all its distinguishing characters in greatest
perfection. I have found such differences in the relative quanti-
ties of the matters soluble in alcohol and in water, that I believe
it to be no more possible to fix on any absolute standard, in re-
gard to the ratio of the animal matters to the salts, in the urine,
than to fix on any term as a measure of its specific gravity. This
must be apparent when it is seen that in Dr. Christison’s analysis,
the animal matters are to the salts nearly in the proportion of
five to one ; in Berzelius's they stand to each other nearly in
that of three to one; whilst Dr. Bostock has, if I remember
rightly, estimated them as existing in the ratio of about five to
four. The result depends greatly on the strength of the alcohol
employed. :
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if the heat be carefully regulated. If the heat be
suffered to rise, the cyanic acid is also decomposed,

hydrocyanic acid being evolved, which passing
over and combining with a portion of the carbo-
nate of ammonia, engenders a quantity of urea
again.

The elementary composition of urea is as follows:

Nitrogen - - 33.37
Carbon = - 19.97
Hydrogen - - 6.65
Oxygen - - 26.65

That is, it consists of 4 proportions of nitrogen, 2
of carbon, 4 of hydrogen, and 2 of oxygen, as is
expressed in the annexed formula of this substance,—
N*C? H* O One of the most interesting disco-
veries of modern chemistry, is the fact that this
nitrogenous animal product may be formed arti-
ficially, When a quantity of cyanate of silver is
treated with a solution of hydrochlorate of am-
monia in water, a double decomposition takes place ;
chloride of silver, which is perfectly insoluble, falls
to the bottom, a quantity of cyanate of ammonia
remains in solution ; this is readily obtained in the
solid crystalline form by careful evaporation, and
in elementary composition agrees exactly with the
urea obtained from urine.

Uric, or lithic acid.—This is the second peculiarly
nitrogenous matter, or rather form of nitrogenous
matter, characteristic of the urine. For its discovery
we are indebted to Scheele, who gave it the name
of lithic acid, from having found it as a constituent
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the mattrass.  Uric acid in its elementary composi-
tion consists of |

N1trc:-gen - - 33.37
Carbon g - 36.00
Hydrogen - ~ | 2.36
Ox}rgen - - 2827

That is nf 4 pmpartmns of nitrogen, 5 of carbon,
4 of hydrogen, and 3 of oxygen, a constitution
which is thus expressed in the shape of a formula,
N+ C*H* 0%

When the very sparing solubility of ltthlc acid 1s
consldered it becomes an interesting point to deter-
mine how or by what means the quantity of this
substance which urine often contains, 1s held dis-
solved. I have entered so fully into the matter in the
Chapter ‘on 'Lithic states of the Urine, that I but al-
lude to it here. There is one circumstance, which may
probably influence' the solution of *this substance,
which has received less attention than it deserves;
and ‘'which I now find. I have myself* overlooked in
the proper place; it is this : that the combination be-
tween the lithic acid and the water must take place
at the moment of nascence. It is familiarly known
that ‘several chemical combinations can only be
effected by presenting the ‘combining elements to
one another in the nascent state. - When the urine
contains any lithic acid dissolved, the deposit of this
substance from the menstruum is a mere question of
time ; sooner or later it alivays happens. The recent
researches of Leibig and Woehler have rendered it
probable that lithic acid is a compound of urea and
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brownish yellow, and a peculiar odour. These quali-
ties it owes to the presence of a peculiar matter,
which does not appear hitherto to have been so par-
ticularly studied as the part it probably plays among
the elements of the urine might be held to require.
The disposition of the urine to undergo spontaneous
decomposition would seem to depend on the presence
of this odorous and colouring principle—this urodme-
chrome, as it might be called. The capacity of the
urinous menstruum to hold its lithic acid dissolved
seems also to be increased materially by the agency
of this peculiar matter.

Mucus.—This is a purely accidental addition to
the urine, and is derived from the lining membrane
of the canals and cyst with which the fluid is in
constant contact between the moment of its forma-
tion and that of its discharge.

Sulphates, Phosphates, Chlorides, &c.—The salts
with inorganic acids and bases, must be mostly held
as accidental, though they are very regular consti-
tuents of the urine. The elements of all of them
are regularly introduced with the food; some of
them are even essential constituents of the bedy,
such as the phosphate of lime, and this, like every
thing else that enters into ifs composition, requires
to be perpetually renewed. Sulphur is an element
of two in particular among the grand constituents of
animal bodies, namely, the albumen and the fibrine ;
phosphorus is another, and probably a more uni-
formly diffused element. These simple substances in
the process of their separation by the kidney seem
to be combined with oxygen, and to make their ap-
pearance as acids. The alkaline sulphurets ad-
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year 1776, in his discovery of lithic acid as a con-
stituent of urinary caleuli. In 1797, Dr. Wollaston
published his paper “ On Gouty and Urinary Con-
cretions,” in which he made us acquainted with the
true nature of the Chalk stones of gouty subjects, and
the elementary composition of three new species of
urinary calculi, namely, the calculus of the mizved
phosphates of ammonia, magnesia, and lime, of that of
the oxalate of lime, and of that of the phosphate of lime.
In this year also were published Mr. Cruickshank’s
observations on the urine in various diseases, as an
appendix to the second edition of Dr. Rollo’s work
on Diabetes. These observations of Mr. Cruickshank
appear to have attracted a good. deal of attention
over Europe; I find them noticed or translated in
most of the Continental periodicals of the time.
In 1799, Fourcroy and Vauquelin published their
paper on urinary calculi, going over the ground
already trodden by Scheele and Wollaston, but only
adding a knowledge of one new calculus, that,
namely, of the wrate of ammonia, to those pre-
viously deseribed. In 1810, we again find Dr.
Wollaston in the field, he having in this year dis-
covered and described a calculus of a peculiar sub-
stance, capable of combining equally with alkalis
and acids, which he named cystic oxvide. In his
i Essﬁy,” published in the year 1817, Dr. Marcet
described two new caleuli, the wanthic oxide caleu-
lus, and the fibrinous calculus. Although boasting of
no new discovery, the year 1821 is remarkable for
the publication of Dzr. Prout’s work, entitled, “ An
Inquiry into the Nature and Treatment of Diabetes,
Calculus,” &e. (2nd Ed. 1825.) In Dr. Prout,
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in the blood of several patients labouring under
dropsy, with albuminous urine.

In noting the characters and qualities of the
urine in disease, it were of great consequence to
the progress of accurate information on the subject,
that something like uniformity of plan were followed
by observers generally. Dr. Bostock® has proposed
a plan or formula for this purpose, which seems to
comprise almost everything that can be desired.
With some slight modifications and additions, this
formula includes,—1. The designation of the cir-
cumstances under, and the time at which, the speci-
men of urine considered was voided ; 2. Its quan-
tity, and the quantity voided during the preceding
twenty-four hours; 3. Its external characters,—
colour, odour, transparency, or turbidity; 4. Its

specific gravity, and the average specific gravity of
the whole of the urine discharged during the pre-
vious twenty-four hours; 5. Its state in regard to
acidity, neutrality, or alkalescence; 6. The amount
of solid contents per cent.; the respective quantities
of the extract soluble in strong alcohol, and in
water being distinguished; 7. The effects of heat,
of nitric acid, before and after the application of
heat, of corrosive sublimate, and ferrocyanate of
potash ; 8. The amount of precipitate thrown down
by ammonia, and by oxalate of ammonia; 9. The
nature of the deposites, when any; 10. The nature
of the spontaneous changes undergone within twelve
hours, and of those that take place in the course
of two or three days.

* Royal Med, and Chirurg. Society’s Trans, vol, iii. 1832.
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day. A diuresis, or flow of urine of this kind, can-
not of course be looked upon as a disease; on the
contrary, it is the salvation of the drinker: the
secretion is beneficent; it is secondary and subser-
vient to the wants of the system, and the urine
contains all its distinguishing ingredients, but dilut-
ed with a large proportion of water.

Sometimes, however, we meet with instances of
diuresis in which an increased disposition to secrete
on the part of the kidney has the lead, as it were, in
the phenomenon—in which the kidney is not at
work to drain the system, but the system is at work
to supply the kidney. This state of things was ob-
served and remarked upon very long ago, and it is
to be found described in books under several names,
such as Diuresis, Diabetes insipidus, Polyuresis, and
Polydipsia, from the thirst that attends it, &ec. Among
the many remarkable histories of this malady which
I have met with in the course of my reading, is
that of a small artizan, aged fifty-five, who came
into the Hotel-Dieu of Paris to be treated for a
bruise of his knee, from which he speedily recover-
ed. The uncommon thirst of this man, and the in-
cessant calls he had to make water, attracted atten-
tion, and it was found that from the age of five
years he had had a constant thirst upon him, and
been affected with a diuresis commensurate with his
thirst. From the age of sixteen he had not drunk
less on an average than two bucketfuls of water
daily. During the ten days he remained in the
Hotel-Dieu, he consumed on an average thirty-three
pounds of water every day, often swallowing two
litres (above two quarts) at a draught; his solid
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water, so that he had to collect and melt snow and
ice from the house-tops for her use. This woman
enju}red very good general health. Dr. Desgranges*
has given several cases of the same kind. One man
at the age of thirty-two had been affected with
diuresis and thirst from the age of four years, and
had at one time been in the habit of drinking

eighteen bottles of water daily. Another young =

man, until he had a pleurisy at the age of eighteen
or nineteen, had been the subject of a similar infir-
mity; but a blister applied to the chest for the
inflammation having continued to suppurate for the
space of twenty-five days, he had found himself
cured of his extraordinary thirst and diuresis. The
same writer quotes a case from an American Journal
in which a young man aged twenty, stout, active,
and in the enjoyment of good health, was in the
habit of consuming six gallons, or forty-eight pints,
of water, and passing a commensurate quantity of
urine every day.

The copious discharge of limpid watery urine on
the conclusion of the hysterical paroxysm, and even
the occasional diuresis under which subjects of ner-
vous and excitable temperaments labour, are also to
be referred to this head of hyperuresis, or hydruria.
The qualities of the urine in hysteria appear to vary
considerably. Mr. Cruikshank { found it to abound
in saline, but to contain hardly any extractive matter,
(urea and colouring matter.) Nysten,] again,
detected a considerable quantity of urea, but little

* Ann, de Montpellier, tom. vi. p. 156.
t Rollo on Diabetes, 2nd ed.; and Tilloch's Phil. Mag. vol. il
I Rech. de Phys. et de Chimie Pathol. 8vo. Paris, 1811.
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these cases, and it was not to be expected that
its secretion would be materially altered. This or-
gan but participates in the excitability or irrita-
bility of the system at large, abundant evidence of
which we have in the hurried pulse, more rapid
breathing, higher mobility of the muscular system,
increased susceptibility to impressions, impatience
of the bladder of the slightest distension, &c. In
the afternoon this nervous state subsides; at the
principal meal of the day the body is fortified by
nourishing food, and probably some wine; the ge-
neral irritability abates; the kidneys and bladder
become quiescent, and the same individual who
was tormented all the morning with a call every
half hour to relieve his bladder of not more than
three or four ounces of urine at a time, will now sit
for five or six hours without the slightest inconveni-
ence, and then void ten or twelve ounces of fluid at
once. If the urine now passed be examined, it will
often be discovered, although mostly pale-coloured,
to be of unusually high specific gravity: I have
found it as high as 1.033 at 60° Farenheit, and
containing such an abundance of urea that it yielded
a plentiful crop of erystals of nitrate of urea without
any preliminary concentration. On standing, this
urine almost always deposits the phosphatic salts ;
in from twelve to twenty-four hours it becomes
covered on the surface with an iridescent pellicle ;
and by and by its reaction is alkaline, although
when voided it was acid. "

Of the same character is the diuresis under which
men as they advance in years are known occasion-
ally to labour. * Urine cupiditas praeter consue-
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small proportion to the liquid parts; but they were
of the usual kind, being made up in nearly equal
proportions of urea and extractive matter soluble in
alcohol, and of the ordinary earthy and alkaline
salts, among which the phosphates greatly predomi-
nated. This urine concentrated, and set aside with
yeast showed no symptom of fermentation, and
therefore contained no sugar.

The most remarkable constitutional symptoms
observed were languor and disinclination to take
exercise, for there was not much actual debility.
The appetite was not increased at any time; for the
last two years of the gentleman’s life it was decided-
ly impaired. Besides the usual diluents at meal-
times, of which he partook freely, this gentleman
had always a large carafe of water on his table,
which he emptied and had replenished once and
again in the course of the day. There was little
emaciation even at the last, and, save the listlessness
and languor mentioned, no bodily illness; but the
temper was affected, and there was a good deal of
perverse peevishness and discontent both with the
world at large and with more immediate relatives
and friends; the intellectual faculties were mnever
implicated ; they only ceased their energetic and
harmonious manifestations when the spirit that ac-
tuated them had fled.

There can be no doubt but that such a state of
things must hasten the natural decayof the body. The
rest broken every hour to satisfy a call to void the
bladder were alone sufficient to influence the health
most prejudicially. The diuresis of men somewhat
advanced beyond the middle period of life is, there-
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greater the quantity of fluid consumed, the more
are the kidneys required to free the circulating mass
from superfluous water ; and organs kept in a state
of constant excitement often end by acquiring a
habit of acting in excess. Let the kidneys, there-
fore, have no more work put upon them than under
ordinary circumstances they would find no difficulty
in performing. As a powerful means of lightening
the labour of the kidney, the due performance of the
cutaneous function must be secured. In almost
every form of diuresis that occurs, the skin is known
to be in a withered and unperspiring state. This
must be remedied by the use of the warm bath and
flesh brush, the bath being taken every day or
every other day, the brush diligently employed
night and morning ; and further, by adopting
warmer clothing than it is the fashion in this coun-
try even for the aged to wear.

With regard to medicines, these must be for the
most part selected from the class of anodynes and
tonics ; as much of some mild aperient, too, as
will secure the due action of the bowels, is indispen-
sable. Probably there is no better compound under
circumstances of the kind we have in view than a
mixture of rhubarb and aloes, in combination
with extract of hyoseyamus, which will be found to
accomplish more than one of our indications. Mer-
curials seldom do good in an irritable state of the
system like that which accompanies great discharges
of watery urine. Their use, even in the way of
alteratives, can be very well dispensed with. Nar-
cotics, and of these the chief, opium, are often of
signal service in allaying the irritable condition that
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and has a very slight, faint odour. When first void-
ed, it shows weak acid reaction or is neutral ; it
rarely precipitates within twenty-four hours, but
cannot be kept for any length of time without under-
going change ; it becomes faintly ammoniacal, and
covered with a fine creamy pellicle on its surface,
which shows the minute pearly-white erystals of the
ammonia magnesian phosphate.

This form of morbid urine I have reason to believe
occurs even frequently among the indifferently tend-
ed children of the poor. I have at this moment three
children under my care at the Royal Infirmary for
Children, affected with urinary diseases, two of whom
present the form of malady to which I have ventured
to apply the title of Anrazoturia. The one of these
children is a boy three years and a half old, and has
been weakly from his birth. His extremities are
emaciated, but he has a large, soft, protuberant
belly. He is spiritless, and disinclined to move and
play about. Hisappetite is voracious, and his thirst
incessant. The poor little fellow will drink nearly a
pint of water ata time if allowed, and is not satisfied
with less than about four pints in the course of the
day and night. He makes water in considerably
greater quantity ; which was to have been expected ;
for he has a constant eraving for food, and cries until
he is indulged with every thing he sees—meat,
bread, potatoes, cabbage, and raw lettuce. The
bowels are constipated, and the feces present pieces
of undigested aliment, pa'rticularly potatoe, carrot,
&c. The urine first brought to me by the mother
was so free from every one of the sensible properties
of urine, that I insisted it must be the rinsings of






14 ANAZOTURIA.

of urine passed at the time he was first seen amounted
to between six and seven quarts, but had been
larger. This urine was of a pale straw colour,
somewhat opaque, and nearly without smell. It
contained but about one-fiftieth (instead of one-
thirtieth) part of its weight of residue, only one-
tenth (instead of one-half) of which consisted of
urea, the phosphatic salts especially being in the
same proportion redundant. * In a case related by
Dr. Stosch, T where the symptoms were thirst,
gnawing pain at the pit of the stomach, emaciation
and weakness, the urine passed in the course of the
day amounted to from four to six quarts. It con-
tained no sugar, but hardly showed a trace of urea,
or indeed of any of the ordinary constituents of the
urine. This patient recovered and relapsed, but
finally recovered completely under the use of the
liquid laudanum of Sydenham and an infusion of
quassia and rhubarb. M. Peschier’s case, already
referred to, (page 5,) was also one of anazoturia.
The patient, aged 26, had long laboured under
an irritation of the stomach and bowels, and was in
the habit of voiding on an average from ten to
twelve pounds of urine daily. This urine was of a
very pale citrine colour, had little smell, and redden-
ed turnsole paper. It was chiefly remarkable from
containing a very small quantity of altered urea, a
little albumen, and less chloride of sodium, but far
more chloride of potassium than usual.} Ninety

* Bostock, in Mems. of Med. Society of London, vol. vi.

t Versuch einer Pathologie u, Therapie d. Diabetes Mellitus,
8vo. Berl. 1828.

T It is very possible that the salt which was here taken for
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in the twenty-four hours. It was limpid, and of a
pale straw-colour in each ; and in the one did not
contain more than from two to three parts in the
hundred of solid residue. It was not sweet in either,
and not albuminous. In the second it was deficient
in the lithates, redundant in the phosphates, and the
urea is reported as natural, which made me hesitate
about placing the case here; nevertheless, as the
characters of the disease were those precisely of the
malady generally, I have letitstand. Both of these
patients improved greatly, and gained weight under
the use of the compound powder of ipecacuanha, the
vapour bath, and nitric acid. The specific gravity
of the urine was brought up to the standard of
health in the one, in the other it was still below the
proper standard, viz. 1.010; but when these patients
left the hospital, they both felt strong and well. The
case which presented itself in the Hull Infirmary, *
and in which the quantity of urine passed daily was
as many as twenty pints of the specific gravity 1.004,
was also probably of the kind we are considering.
The patient is reported to have improved under
the use of cream of tartar and nitric ether; but pro-
bably the animal diet upon which he was put, and
the infusion of quassia which he took subsequently,
had the largest share in his recovery. The specific
gravity of the urine when he left the Infirmary was
1.015.

These cases have many features in common. They
were all characterized by thirst, gnawing sensations
at the pit of the stomach, white furred tongue, con-
stipated bowels, and a parched state of the skin. There

* Snowden, in Med. Gazette, April 22, 1837,
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of the functions of the stomach, bowels, and skin ;
to the suppression of the habitual excitement under
which the kidney labours, and to the confirmation
of the strength generally. These indications plainly
point to gentle aperients, and to the use of tonic, dia-
phoretic,and anodyne medicines. Aloes and rhubarb,
the infusions of calumbo, gentian, and quassia, and
the compound ipecacuanha powder, are the parti-
cular medicines that generally agree best in these
cases. The diet should be light and nourishing,
and made to consist principally of farinaceous ar-
ticles and animal food. Slops should be avoided
Toast-water slightly acidulated with the muriatic
or nitric acid, but taken in no larger quantity than
is found indispensably necessary to allay thirst, will
make the best drink.

Secrion 3.—Of the discharge of Urine which is
characterized by a superabundance of Urea,—Azo-
TURIA.

Ax increase in the quantity of the solid matters
naturally contained in the urine is known to occur
occasionally to every one. Free action of the skin
and high living, with wine in moderation, will at
any time cause the urine to be secreted of a deeper
colour than usual, and with a much larger proportion
of its saline and peculiar animal ingredients in
solution, than it contains under ordinary circum-
stances.

A peculiar morbid state of the renal secretien
characterized not only by a considerable increase
in the quantity of fluid elaborated, but a great
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ally frequent calls to relieve the bladder, and these
calls have been observed to have this peculiarity
about them, that they are singularly urgent when
they supervene ; a circumstance obviously connect-
ed with a generally irritable state of the system,
particularly manifested in this instance by a corre-
sponding degree of irritability of the bladder.

The symptoms of constitutional disturbance which
accompany the secretion of ureous urine are those
that commonly attend upon any excessive drain from
the system—Iloss of strength, feelings of languor, a
greater or less degree of emaciation, &c. The ema-
ciation and debility, however, do not usually show
themselves in a very marked degree, at least in the
earlier stages of this disease. Some degree of thirst
1s very constantly present, and there is often a sense
of sinking, and complaints of an uneasy gnawing
pain at the pit of the stomach. Patients labouring
under it have been observed to have a kind of hollow-
eyed anxiety of expression ;* a cast of countenance
which I believe to be common to most of the diseases
characterized by a too copious secretion of urine va-
riously altered in its qualities. They are generally
men of spare habit, and I have always seen them
men of nervous temperament, who from their youths
upwards bad been more or less troubled with un-
usually frequent calls to make water. Men who
had lived freely in former years, who had been in
the habit at one time of indulging in spirits, wine,
and other fermented liquors, and especially men
who had abused their sexual propensity, have been
observed to be the usual subjects of the form of com-

* Prout, L ¢. p. 53.
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the frequent subjects, and often, hecause it is over-
looked or its nmature mistaken, the victims, of this
disease. *

Ureous urine has been observed to alternate with
other morbid states of the same fluid, with the albu-
minous and saccharine particularly, and also with
that in which the phosphatic salts are copiously ela-
borated. I believe it to be the common precursor,
as recent inquiries have shown it to be the general
attendant, of the mellitic diabetes, as well as the
state into which that formidable disease passes under
the influence of treatment of a certain kind. A
ureous state of the urine has also been found to ac-
company several forms of acute disease. Thus the
urine of a young man labouring under peritonitis was
found on analysis to contain one-third more urea
than healthy urine.{ In certain continued fevers, too,
of bad type, the urea often becomes disproportion-
ately abundant in the small quantity of urine then
discharged, and it is under such circumstances that
the kidney seems occasionally to separate the ele-
ments of urea under other and very remarkable
forms, namely, carbonate of ammonia and hydrocy-
anic acid, which I shall mention by and by in two
of the sections of my Fourth Chapter.

Instead of being absent in the urine of patients
affected with the honey diabetes, as was long sup-
posed to be the case, urea has, with the progress of
chemistry, been demonstrated to be present, first in

* The profession, so far as I know, are indebted to Dr. Vena-
bles for directing attention to this circumstance. On Diabetes,
&e. London, 1825.

T Nysten, Recherches de Chimie et de Physiologie patholo-
olques,  8vo, Paris, 1811.
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continued subject to occasional relapses. In one of
Dr. Prout’s cases, though the patient’s general health
was greatly improved under a course of consti-
tutional treatment, this seemed to have very little
influence on the peculiar malady; but a bitter in-
fusion with the addition of potash and tincture of
opium, had an immediate effect, and controlled the
inordinate and abnormal action of the kidney in a
very remarkable manner, so that this patient also
recovered, though like the former, he remained
subject to relapses, which, however, always yielded
to a repetition of the old remedies.* A female,
aged fifty, had laboured for some time under a
diuresis, so that she passed as many as 10 pints of
urine in 24 hours. The urine was of a pale colour,
and nearly transparent; it had a faintish odour,
reddened litmus, and was of the specific gravity of
1.034. The residuum left after evaporation did not
seem to differ from that of healthy urine, but it was
greatly more abundant, for it amounted to about 9
ounces daily, which is fully 85 ounces more than in
health. This patient recovered completely under the
use of chalybeates. Most of the cases of diabefes
reported as cured by authors, were undoubtedly cases
of Azoturia, or ureous urine.f The case which I had
lately under my own care did well under the use of
an infusion of quassia, and a pill containing equal

parts of the compound rhubarb pill and the compound
powder of ipecacuanha, five grains of each being

taken twice a day. The patient, in three weeks

* Op. cit. p. 54.
t Bostock, in Med. Chirurg. Trans. vol. 1ii. p. 107.
T See particularly Dr. Venables’ Treatise on Diabetes passim,
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specific gravity is then to be ascertained, a piece of
knowledge easily procured by means of an instru-
ment,—hydrometer or urinometer, sold in the shops
for the purpose.* A given quantity of the urine,
say 1000 grains, is then to be slowly evaporated, at
a temperature not exceeding 160 or 200 degrees of
Farenheit, till it ceases to lose weight. The quan-
tity of extract being ascertained by weight, the pro-
portion of the solid matters to the water will become
exactly known. The extract is next to be digested
with strong boiling alcohol, (sp. gr. .833) which
will take up the urea and salts (the lactates) which
are soluble in alcohol. What is dissolved is to be
poured off; what remains is to be washed once or
twice with a little fresh boiling alcohol, which is to
be added to the first. The alcoholic solution is then
to be reduced by slow evaporation to the consistence
of extract, or till it ceases to lose weight, and its
quantity ascertained. The saline mass which was
insoluble in aleohol, is to be treated with distilled
water at 60 degrees Farenheit, two or three times,
and the different solutions being added together and
evaporated to dryness, the quantity of saline ingre-
dients,—the soluble chlorides, and alkaline phos-
phatesand sulphates, will be discovered. The insoluble
matters, consisting principally of the earthy phosphates
which remain on the filter, being dried, are to be
weighed. They are afterwards to be digested with
caustic potash ; and being dried and weighed again,

* Those I have used I had of Elliott, 112, Higch Holborn. The
most convenient apparatus for evaporating urine with which 1
am acquainted is Dr. Arnott’s ingenious and admirable stove. I
have reduced many pounds of urine by its means, the fluid never
having exceeded the temperature of 100 degrees Farenheit.
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CHAPTER II.

MORBID STATES IN WHICH THE SECRETING FACULTY
OF THE KIDNEY IS LESSENED OR ABOLISHED.—
ANURIA (ISCHURIA RENALIS, CULLEN ; PARURIA
INOPS, GOOD).

In direct contrast with the states of renal function
just described, are those now about to be considered.
Instead of being preternaturally active and pouring
out extraordinary quantities of urine, more or less
abnormal in its nature, the kidneys occasionally
exhibit a diminution or actual suspension of their se-
creting power, and then we have either very little or
no urine at all prepared. The title under which this
suspension or abolition of the secreting office of
the kidney is usually spoken of in this country, is
Ischuria renalis ; but as ischuria means an impeded
discharge of urine, I prefer adopting the title Anuria,
which expresses perfectly the distinguishing feature
of the disease, to that of Ischuria, which I shall have
occasion for besides in its legitimate sense by and by.

We are familiar with the partial and temporary
suspension of the function of the kidney in the
course of most acute diseases. In febrile states of
the system, and in inflammatory affections of indi-
vidual eorgans particularly, the secretions in gene-
ral are interrupted, and that of the kidney suffers
among the number. Under such circumstances,
only very small quantities of urine, and these highly
coloured and strongly impregnated with saline in-
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a time, of extremely high coloured urine, which
stains the linen of a deep reddish yellow. It seems
to be passed with great pain, and very much as if it
were molten metal, the little patients drawing their
legs up to their belly, and crying bitterly as it comes
away, and it very obviously scalds the surfaces over
which it passes, and excites inflammation in the
mucous lining of the bladder and urethra, as appears
by the increased quantity of mucus which before
long begins to be excreted along with the urine.
With such a state of things, there is, of course, more
or less of febrile excitement associated. The skin is
hot and dry, the thirst is increased, and the bowels
are obstinately constipated ; the feces are only voided
in the shape of little rounded masses like marbles ;
the digestion, too, is obviously impaired, and the
breath smells strongly of vinegar. As in so many
other urinary affections, the skin in this one is gene-
rally irritable, and the seat of eruptions of different
kinds. It is always kept whole with great difficulty;
wherever two surfaces are in contact, they almost
certainly inflame, and by and by pour out a thin,
sharp, fetid fluid, which causes the mischief to
spread. Sometimes the cutaneous affection assumes
a more determinate form, and appears as psydracious
pustules scattered over different parts of the body;
these break, and give rise to superficial and often
very troublesome sores, especially in the groins,
axille, folds of the neck, &e.

A state of disease in which the urinary organs are
particularly and prominently affected, very analogous
in its characters to that just described as occurring
in infancy, is occasionally observed among persons
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to void it, and only a few drops are made at a time;
its passage along the urethra, too, excites scalding
sensations, and the fluid is so fiery that the skin
of the prepuce and insides of the thighs is excoriated
and made sore by its contact. The urine under
these circumstances often lets fall a copious sediment
of lithic acid and the lithates, and has been even
observed to contain gravelly concretions.®

The disease now described has many of the cha-
racters of a general constitutional affection. Among
the aged it probably depends either on an erratic
gouty state of the system at large, or on an arthritic
inflammatory condition of the kidney in particular;
the implication of the kidney is almost certainly not
primary and idiopathic, but secondary and sympto-
matic. This form of the disease might be called
Anuria pyretica. The very remarkable disease, how-
ever, which in this country we designate by the name
of Ischuria renalis, and which I propose to call by the
title of Anuria, or Anuria apyretica, does not appear
to be commonly or necessarily connected with any
kind of general constitutional disturbance in the first
instance, but to have its beginning, and to derive all
its striking characters from lessened or suspended
action of the kidney. It is certainly proper and
distinct from any other local or general affection of
the system.

Anuria or renal ischury generally makes its at-
tacks in the midst of apparently perfect health.
Like the pyretic or febrile form of the disease, it
occurs at all ages, but also much more frequently in
young children, and in persons above fifty or sixty

* Naumann, L c. p. 93,
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The practitioner, now fully aware of the im-
minent danger in which his patient is placed, speaks
of the necessity of instant and active measures for
his relief, the propriety of which is not at all obvi-
ous to the unminitiated ; for the pain or uneasiness
complained of at first, has probably subsided, the
pulse is not accelerated, and though there may be
some sickness and a good deal of depression, these
are not commonly considered as symptoms of any
great moment. But the patient at this stage begins
to be atfected with drowsiness, and is observed to
wander and to talk incoherently; often, too, he
eructates frequently, and is apt to be worried by the
hiccup. The drowsiness increases, and in the course
of a day or two, goes on to coma. By and by
convulsions come on; these recur again and again,
and before long the life of the patient is at an end.

The progress of the disease, and the intensity of
the symptoms, vary considerably in different instan-
ces. In the generality of cases, coma occurs about
the fourth or fifth day from the time when the se-
cretion of urine.is totally suspended ;* and the fatal
termination usually happens after the lapse of a few
days more. But the secretion of small quantities of
urine, which takes place from time to time in some
cases, seems to relieve the system in some sort, and
then the disease may go on for a much longer period
than it ever does when the function of the kidney is
completely annihilated. Under these circumstances
anuria may only prove fatal after an interval of
several weeks; or, time being allowed for the em-
ployment of the proper remedies, it may finally be

* Abercrombie, in Edinb. Med. and Surg. Journ. vol. xvii
- 212. :
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Animals which have survived the immediate effects
attending the extirpation of both kidneys uniformly
die; and unabated true anuria is inevitably and
speedily fatal. In some of the cases which have
continued for a great length of time, the histories of
which can be relied on, the disease has evidently
depended, not on paralysis of the secreting function
of the kidney, but on some impediment to the escape
of the urine duly elaborated. Such was the nature
of the case recorded by Dr. Berres referred to above.
The urethra was so small that only a fine catgut
bougie could be introduced into the bladder, and the
ureters could be traced of the thickness of a man’s
arm, extending on either side of the spine, from the
region of the kidneys down to that of the bladder;
they could even be felt by the finger in ano appro-
ximating, and at the point where they must have
terminated in the bladder. It is just possible that
as a little fluid came away in this case by the sides
of a fine bougie left in the urethra, more may have
passed naturally than the father of the child was
willing to acknowledge. The extraordinary case of
his son was probably a source of some gain to him.
The unexpected departure of this man from the place
where he was probably too closely observed by Dr.
Berres, and the very sudden and perfect recovery of
the child which took place from such a malady, are
also calculated to throw suspicion over the whole of
the circumstances. When we see a man labouring
under anuria, regularly reduced to extremity in
three or four days, how is it possible that any one
should go on living for six or seven months and
make no water ? In Dr. Richardson’s case the
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ceive colours by the sense of touch, who live for years
without taking food, who pass no feces and make
no urine, are all found out sooner or later to be im-
postors, and those who believed them to have been
of easy faith. When we read, therefore, of the dis-
charge of quantities of unmixed urine from the
umbilicus, ear, mouth, &c. we naturally and safely
discredit the facts, however respectable the testimony
upon which they are announced,—Mrs. Mary Tofts
gave birth to innumerable rabbits, if the testimony
of one of the very respectable members of the medi-
cal profession of his day be but taken. I have
heard of a poor girl who habitually vomited faeces
well formed, and moulded by the cells of the colon ;
but she swallowed them previously.

Among the more remarkable cases of vicarious
discharge of urine which have occurred recently
may be enumerated, among others, the one related
by so respectable an authority as Dr. Hastings.*
In this case the umbilicus was the seat of the dis-
charge. Another very singular instance of the same
kind will be found related at length by Dr. Lyncker,
in the volume of the Gazette Medicale de Paris for
1836. In this instance the discharge took place
from the mamma. The third and last case I shall
allude to, occurs in the Recherches de Physiologie
et de Chemie Pathologiques of M. Nysten; here
the discharge of urine was accomplished by vomit-
ing. In the first account in the © Recherches,” the
case is given without comment; but M. Nysten
afterwards felt himself bound to make the amende
in regard to the whole narration, and to own

* Midland Medical and Surgical Journal, No. IV.
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children. Abercrombie * also observed it among
infants affected with diarrhcea and some degree of
fever. .1 have alluded to the account of the malady
as it occurs in early life, by Shoenlein and Jahn.
In my own practice at the Royal Infirmary for Chil-
dren, I have had frequent occasion to see cases of
Anuria of the kind they describe, and which I
would name Anuria pyretica, generally among very
young children; but the disease has always appeared
to me to be connected with and dependent on de-
rangement of the alimentary canal and nervous
centres ; it seemed to occur but at the last, and as
the consummation of a long train of formidable an-
tecedent symptoms. This also appears to have been
the form of the disease which Dr. Klose had always
encountered in his practice.t It was, therefore, dif-
ferent from the idiopathic affection with which we
are more familiar, as it presents itself in adults, but
which also occurs in its pure and unmixed form in
early life, as the following interesting case observed
by Dr. Sachse { amply proves. Dr. S. was desired
to see a child aged fifteen months on the 1st of
July, 1833, on account of a suppression of urine, the
child being reported not to have made a drop of
water during the preceding five days. Dr. S. found
this child stout, well grown, and to all appearance
in good health. The region of the bladder was
neither swollen nor painful, the bowels were regular,
the sleep tranquil. The region of the kidneys could

* Op. Cit.

1 Nieren-Anurie der Neugebornen uml Greise, in Preuss, Med,
Zeitung, No. XLIIL 1833.

1 In Preuss. Med, Zeit. No. XXXIX, 1833,
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its ordinary fatal course in spite of every thing that
could be done, in a man about seventy. I believe
it may, and does occur, at all ages, although it is
certainly much more rare in infancy than after the
meridian of life is passed.

It is generally difficult to refer an attack of anuria
to any particular cause. Exposure to cold is proba-
bly the one to which the disease may most com-
monly be immediately ascribed. Occasionally it is
evidently induced by external violence, and that
done to parts remote from the organs immediately
and particularly affected, namely, the kidneys. Thus
in a case which occurred to Dr. E. F. Smith of New
York,* the patient, a servant girl, slipped upon the
ice, and struck her pudendum violently against a
piece of board. The urine first voided after this ac-
cident was bloody, and had undoubtedly been con-
tained in the bladder at the time of the fall. During
the succeeding eight days, the whole quantity of
urine discharged did not exceed half a pint, and
during the last four of these days not a drop was
either discharged naturally or evacuated by the
catheter. The symptoms were those of anuria well
marked. Under the judicious treatment of Dr.
Smith, the patient recovered. = The urine on its re-
appearance was transparent and natural.

Sometimes the disease with all its characteristic
features would also appear to be induced by a cause
that may be regarded as in come measure tanta-
mount to violence, namely, by calculous concretions
lodging within the pelvis of the kidney, or impacted
in the upper part of the canal of the ureters. In the

* In Lond. Med. and Phys. Journal, vol. xxiv,
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about the middle period of the disease, severe pain,
referred to the knees and calves of the legs, and
some anasarcous infiltration of the scrotum and tops
of the thighs. The weakness and prostration became
extreme; the patient when moved complained of
faintness, but at other times declared that he suffered
nothing. He expired on the 256th at mid-day, not
having voided any urine for 225 hours—nearly nine
days and a half. On opening the body after death,
the intestines were found distended with flatus; the
epiploon was soft, and yielded readily under the
fingers ; the liver was natural. The kidneys were
found imbedded in a large quantity of fat of a pe-
culiar appearance, for it was arranged in pellets, felt
hard, as if affected with incipient scirrhus, and pre-
sented a considerable resemblance to a conglomerate
gland. The left kidney was of the natural size. Its
ureter was small, contracted, and quite empty. The
substance of the kidney was of a very deep colour,
of great consistence—so hard that it creaked under
the knife like cartilage, and so dry that not a drop
of moisture could be forced out of it by strong pres-
sure. The infundibula were filled exactly by four
calculi, which together weighed 81} grains. There
was only about half a thimbleful of turbid fluid be-
tween these calculi and the papillee. The right
kidney was much smaller than the left, and not so
firm in its texture, nor of so deep a colour, being
rather of a sallow aspect. The pelvis contained a
single calculus, of the same shape as the cavity, which
plugged the orifice of the ureter exactly. Its sub-
stance was as dry, however, as that of the left kidney.
The bladder lay deeply behind the pubis, contracted,
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believes that anuria may occasionally supervene
upon gonorrheea when the discharge is suddenly
checked.

Of anuria occurring among infants, I have al-
ready spoken, rather as a consequence of pre-existing
general or more particular intestinal or cerebral
disease, than as truly idiopathic and primary in
its nature. I do not deny, however, that anuria
may sometimes present itself in the earlier periods
of life as an original malady. The first of the
three cases detailed by Willan,* would certainly
lead to this conclusion; although this excellent writer
strangely enough, and from a single dissection, seems
inclined to refer the disease in every instance to in-
flammation of the mesentery; notwithstanding the
fact that in the case referred to there was neither
tenderness nor distension of the abdomen, nor high
fever, nor any one of the symptoms that constantly
accompany inflammation and gangrene of so pecu-
liarly sensitive a membrane as the peritoneum.

The morbid appearances discovered in the bodies
of those who have died of anuria, have been of dif-
ferent kinds. Generally speaking, the kidneys have
been found with the appearances of inflammation,
and redder than natural ; sometimes their substance
has been drier and much firmer than it is in a state
of health. In some cases one kidney has been ob-
served to be much enlarged, the other being reduced
in size, and either of cartilaginous hardness or pre-
ternaturally vascular. Occasionally these organs
seem to have been less the seat of active disease
themselves, than the adipose and cellular substance

* Willan, 1 c.
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the brain, is another morbid appearance often found
in connexion with suppression of the functions of the
kidney. The fluid in these cases has sometimes had
a distinct urinous odour. The effusion in adults
would appear generally to be a consequence of the
interrupted renal function. Among children, on
the other hand, the cerebral symptoms commonly
precede the suspended secretion of urine, so that the
anuria is but one in the train of symptoms which
accompany the formidable disease entitled Acute
Hydrocephalus.

The proximate cause or essence of the disease in
anuria appears to be a paralysis of the secreting
parts of the kidney. The pathology of the disease,
however, is still extremely obscure. We do know
of a period in the extra-uterine life of man, when
the function of the kidney appears to be in complete
abeyance. This is immediately after birth. It is
not uncommon for new-born infants to be twelve,
twenty-four, thirty-six, and even forty-eight hours
without passing any water ;—the function of the
kidney has not been established. The same state in
a greater or less degree occurs during the course of
certain acute derangements of the system. Finally,
from peculiar causes affecting the kidney in parti-
cular, we have its secreting office suspended or
abolished, soas to constitute the disease we are now
discussing.

The cure of anuria rests entirely on rational em-
piricism. In entering on the treatment, we must
have especial regard to the circumstances in which the
disease has arisen, and to the causes that may ap-
pear to have produced it. The subjects of anuria
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Next to general and local blood-letting, according
to circumstances, and free blistering always, the
most important matter is to excite the action of the
bowels, and, should it be needful, of the skin. A
dose of calomel and compound extract of colocynth
in the shape of a pill, followed by half a dram of
the compound powder of jalap in infusion of senna,
should be immediately exhibited ; and the common
saline draught, combined with small quantities of
antimonial wine, and infusion of digitalis in pretty
free doses, administered from time to time.

By these united means, the kidneys, under or-
dinary circumstances, and likewise under those of
the especial nature that engage us, will often be
found, with gentle solicitation from bland diluents
and the use of the warm bath, to resume their office.
Such, at least, in looking over the cases of proper
anuria that have terminated favourably, is the
treatment which I find to have been usually fol-
lowed. It is consistent with all we know of the
pathology of the disease, and is farther sanctioned
by experience.

Another and, in some sort, specific plan of
treatment has, however, been recommended by very
competent authority—Dr. Elliotson.* This consists
in the exhibition of the turpentines and more acrid
diuretics, especially cantharides. Cantharides have
undoubtedly a very powerful and peculiar effect on
the kidneys; and I am not prepared to say that
some cases of anuria may not have done well under
the use of this active medicine ; but as the able
practical physician just mentioned does not say that
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s> e 1)
S S ¥
4 :
~d Ldll

r







92 LITHURIA.

CHAPTER IIL

MORBID STATES, IN WHICH THE URINE CONTAINS
IN EXCESS, AND AS PRECIPITATES CERTAIN IN-
GREDIENTS THAT OCCUR NORMALLY IN SMALLER
QUANTITY, AND IN SOLUTION.

PerFEcTLY healthy urine in the human subject
scarcely lets fall any precipitate save a slight mu-
cous cloud, until it begins to be decomposed by
standing. But very trifling and transient distur-
bances of the system suffice to destroy this criterion
of healthiness in the product of the renal function.
In fact, we cannot have our circulating and nervous
systems stimulated by company, nor the organs of
digestion called upon for an extra effort by a little
more wine, and a somewhat fuller meal than usual,
without observing the urine next day to be of a
high colour, to become turbid after it has stood for
some little time, and by and by either to let fall a
powdery precipitate of various shades of colour, or to
deposit a quantity of reddish-brown crystals on the
bottom and sides of the utensil. Sedimentary urine,
however, is observed to be the attendant upon a con-
siderable variety of continuous morbid states of the
system generally, as well as of the kidney in par-
ticular. - The sediments, moreover, are by no means
always of the same nature as those presented in the
accidental circumstances mentioned ; they differ en-
tirely in their appearance and chemical composition,
and are even indices of dissimilar and very opposite
pathological conditions.
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smell. It is not necessarily of very high specific
gravity. I have often found urine which was de-
positing, or had deposited lithic acid abundantly, of
the density of 1.018, 1.020, and 1.022. It is quite
bright when passed, and generally communicates a
sensation of comfortable stimulation to the urinary
passages as it is voided. Sometimes this sensation
is exaggerated, and then the urine feels hot to the
urethra. It is only as the fluid cools that the erys-
talline particles of the lithic acid make their appear-
ance ; and as they subside quickly, have themselves
a certain degree of transparency, and principally
increase in size after they have reached the bottom
and sides of the utensil or recipient; unless they are
extremely abundant, they do not cause any very
great diminution of transparency in the fluid.
When collected by decanting the supernatant
urine, and dried, the lithic acid thus deposited ap-
pears in the guise of a parcel of brilliant crystals,
which seem to be four-sided prisms, very like sea-
sand or muscovado sugar in appearance, but drier
and more gritty, of a brownish-red colour of various
shades of intensity, being in some cases as dark as
wainscot or mahogany, in others of a light brownish-
yellow, and in some rarer cases nearly white. These
crystals are very little soluble in water. Dr. Prout
failed to dissolve 1 part of lithic acid in 10,000 parts
of cold water. Dr. Henry, on the contrary, states
that 1 part is soluble in 1,720 parts of water at 60°
Farenheit, a discrepancy which Dr. T. Thomson *
very happily explains by supposing Dr. Henry’s
statement to express the guantity of lithic acid which
* Art. Calculug, Cycl. of Pr. Med.
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completely, that an acid subsequently dropped into
the filtered fluid causes no further deposite of this
substance.* Wetzlar, who particularly insisted on
the above facts, in order to get over the difficulty
presented by the insolubility of the lithic acid, him-
self maintained, that it existed in the urine in com-
bination with soda. But lithate of soda is itself so
extremely insoluble a salt, that the matter is not
much mended by the supposition ; besides, later re-
searches in chemistry will not suffer it to be enter-
tained, although it is interesting to know that a
solution of lithate of soda will bear a considerable
dose of lactic acid, the free acid of healthy urine ac-
cording to the analysis of Berzelius, without under-
going decomposition.f By others, the lithic acid
has been held to be rendered more soluble by the
presence of the saline bodies which occur along
with it as constituents of the urine. But direct
experiment is against this notion. I have myself
added the purified saline ingredients obtained from
1000 grains of urine, to the like, and even to half
the quantity of distilled water, without finding
that this solution had any greater power of dis-
solving lithic acid, or of holding it dissolved, than
distilled water itself. Dr. Duvernoy,{ of Stuttgardt,
appears, however, to have solved this difficult ques-
tion at last. He has shown, as the writer thinks in
a very satisfactory manmer, that it is upon the pre-
sence of the peculiar odoriferous colouring principle

* Wetzlar, Beitr. zur Kenntniss des mensch, Harns. &e.
Frankft. a. M. 1821.

t+ Wetzlar, 1. c. . _
Chemisch-medicinische Untersuchung des menschlichen

Urins, 8vo. Stuttg, 1835.






58 LITHURIA.

commonly too, the lithate of ammonia, and occa-
sionally the amorphous deposite which occurs simul-
taneously with the precipitation of crystalline lithic
acid, or follows this shortly afterwards, consists al-
most entirely of the lithate of ammonia, a salt which
in some cases is deposited from the urine in extra-
ordinary abundance. The sediment here is generally
more or less of a cream or very pale tawny colour;
sometimes it has a red or pink hue of various shades
of intensity, an appearance that is owing to the
presence of a new principle, the nature of which
seems to vary, and will be spoken of in another
place. Occasionally the lithic acid combined with
soda forms the matter of the sediment, which 1is
then, for the most part, all but colourless. This last
deposite has been most frequently observed in the
urine of gouty subjects, a class of persons in which
depositions of the same substance in the tendinous
thece of the hands and feet are familiarly known
to occur very commonly.

The deposites which occur in lithic states of the
urine may be arranged according to their colour and
state of aggregation, so as to be taken in at one
view in the following manner :—

Lithic acid and the colouring matter
of the urine. The erystals are rhom-
boidal prisms, which in the field of
the microscope, appear under the
form of pretty regularlozenges, gene-
rally ‘of a beautiful topaz-yellow
colour singly. Vigla* and Quevenne.

Red crystalline Sedi-
ment, composed of

* Etudes Microscopiques de I'Urine ; L'Experience, tom. i. Jan-
vier, 1838.
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coloured, but does not deposite ; at the height of the
disease it often becomes neutral, sometimes posi-
tively alkaline, especially in typhoid fever; as the
fit abates, or when it is about to abate, the urine
resumes its proper acid qualities; by and by it
shows a light cloud, which the microscope discovers
to be caused by a crop of minute crystals of lithic
acid ; anon this cloud increases in density, and we
can predict the decline of the disease with great
certainty.

Independently of every thing like active febrile
disease, however, the urine often shows a singular
disposition to deposite the lithic acid and its salts.
There are two periods of life at which this lithic
state of the urine in one or other of its forms is
more peculiarly apt to present itself; these are in-
fancy, and the years between forty and sixty. These
ages may, therefore, be regarded as directly pre-
disposing to a lithic condition of the urine ; whilst
every circumstance that tends to occasion an in-
crease or excess in the acid and saline ingredients
of this fluid relatively to its quantity, may be
viewed as immediately tending to cause a separa-
tion of these matters from the state of solution in
which they ought always to exist. We have seen
how nearly insoluble was the lithic acid itself, and
how very sparingly soluble were its salts; the
most soluble of these, the lithate of ammonia,
still requires something like 480 parts of water
to effect its solution ; so that we have but to sup-
pose the quantity of lithate of ammonia in the
urine to be accidentally tripled, which often oc-
curs, to have of necessity a portion of it thrown
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cisely the two conditions requisite to the production
and precipitation of lithic acid? Can we wonder,
then, that urine which deposits lithic acid and its
salts, should be common in infancy ? especially when
we add that the children of the poorer classes who
are most obnoxious to this state of urine, indepen-
dently of their immensely larger relative numbers,
are peculiarly open to all the other influences that
are held favourable to the inducement of deposition
from the urine—such as exposure to cold in conse-
quence of scanty clothing and indifferent lodging,
and to derangements of the stomach and bowels
from coarse and improper food.

Again, when we regard the age between forty and
fifty, the next period in human life that is marked
by liability to the precipitation of crystalline lithic
acid from the urine, and cast an eye upon the men
constituting that larger portion of the community
who by manual labour earn their bread in the sweat
of their brow, do we not see the influence of inces-
sant toil beginning to be felt by the system about
this time? Exposure to wet and cold has now
withered the skin, coarse food has impaired the
digestive powers, hard labour has blunted the sensi-
bilities, and the frame which but a few years before
scemed knit to endure for an indefinite period
already shows symptoms of decay. Or, turning to
another large class in society, composed of the men
who by the exercise of their intellect are girt for the
race of life, do we not see the struggle very gene-
rally concluded about or soon after the age of forty?
It is now that men in professions and general
business either discover that they have been using
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questionably be more frequent than it is, were it not
for the state of copious dilution in which food is
then taken. And it happens fortunately, perhaps,
that the unnecessarily large quantities of highly
nourishing food in which grown men are so prone
to indulge, are mostly associated with pretty copious
potations of different kinds ; good eating craves good
drinking, and wine, beer, and tea and coffee, are
always swallowed abundantly to allay the fever
which heavy meals of highly seasoned animal food
never fail to engender. Still the urinary secretion
even under these circumstances is rarely found to
be regularly in the ratio of the liquid imbibed.
Animal food and strong drink seem to have a posi-
tive repressing influence on the secreting functions
of the kidney. Very little urine is passed for
twelve or eighteen hours after a debauch in meat
rather than in drink. During all this time the
function of the kidney is nearly in abeyance, and
the salts of the urine are separated suspended rather
than dissolved in that fluid. It has been remarked, too,
that carnivorous animals though they drink water
freely make but very little urine in comparison
with the herbivorous tribes, many of which, living
on succulent vegetables, rarely drink at all, and yet
pass large quantities of urine.* A knowledge of
this fact led Dr. Wollaston{ long ago to propose
that persons liable to gravel should follow a vege-
table regimen; and Dr. Pearson] afterwards re-
marked that the calculous concretions of phytivorous

* Magendie, Rech. sur la Gravelle, p. 25.
t Philos. Trans. 1797.
T Ibid, 1798,
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ammonia of a pale colour, and in the amorphous
state, 2. . the crystals are so small that they require
a magnifying glass to distinguish them.

That something else than simple indigestion is at
work in inducing a lithic state of the urine and its
consequences, calculous complaints, we have evi-
dence in the fact, that whilst in the county of Nor-
folk one case of calculus occurs for every 21,000 of
the inhabitants, and 10 and 12 operations for stone
have for many successive years been annually per-
formed in the Norwich Infirmary, the disease seems
to be entirely unknown in the county of Hereford,
no patient during more than 40 years having been
received into the Hereford Infirmary labouring under
stone, and no record of the operation of lithotomy
ever having been performed within the bounds of
the county being extant.* In Devonshire, too, the
disease of stone appears to be very rare.

We cannot suppose that the inhabitants of Nor-
folk are peculiarly or more than usually afflicted
with indigestion, and that the natives of Hereford
and Devonshire are peculiarly or more than usually
exempt from this malady. Peculiar local and at-
mospheric influences, some of which are appreciable,
combined with certain specialities of diet, a very
large share of the blame being ascribed to the
latter, seem to me adequatﬂ to account for the pre-
valence of calculus, the consequence of a previous
disordered state of the renal function, as an endemie
disease in particular districts. Norfolk, for instance,
is very much exposed to the piercing wind that
blows over England from the east, and this must

* Smith in Med. Chir, Trans. vol. 1.
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the effect of freeing him from his complaint, and
bringing the urine to a state in which it ceased
to deposite. I have myself on two occasions pre-
scribed the expressed juice of ripe apples, which is
easily prepared, and may be procured at all times,
with excellent effects in lithic states of the urine.
The neutral, and even the super-salts of potash
and a vegetable acid, as they exist in the juice of
these fruits, undergo partial if not complete decom-
position in the stomach ; the acid probably escapes
by the skin; the base is certainly voided by the
kidney, with the effect of rendering the urine neu-
tral, or positively alkaline, and so relieving the
patient from his sufferings.

Such a drink as cider, therefore, is to be viewed
as essentially different in its elementary constitu-
tion from the malt liquors so commonly taken
as diluents in England. I believe vinegar as an
article of diet, or disguised in malt liquor, as it in-
variably is when the drink is old, (and the connoi-
seur does not care to touch it until it has acquired
some degree of hardness or acescency from keep-
ing,) to be a most potent cause of the precipitation
of lithic acid from the urine. In one of the districts
of England where gravel and stone, and their an-
tecedent, lithic urine, are extremely common,
namely, in the poor country between Tunbridge-
Wells and Lewes, the inhabitants are poorly fed,
and look thin and sallow ; but hard, :. e., stiff pud-
dings, and kard, i. e., sour beer, are regular elements
in their diet ;* and I have shown that in one of the
two great cider counties of England, the effects of

* Sceudamore on Gout, 4th Ed.
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try :—Fifty years ago the city of Boston, United
States, used to be noted for the frequent occurrence
of stone; there was then no practitioner of any
name, who had not been repeatedly called upon
to perform the operation for its removal. At the
present day, however, there is but one practitioner,
Dr. Warren, who has ever performed lithotomy,
and this not more than seven or eight times in the
course of a long and active professional life, and
only in two instances upon resident inhabitants of
the city. Calculus is now an extremely rare disease
in Boston. This remarkable change Dr. Flint as-
cribes to the discontinuance of punch as a beverage.
Fifty years ago punch was the standard drink with
all classes, and on all occasions; every one drank
this compound of lemon-juice, rum, and sugar;
but at present no one drinks punch: a skilful hand
at compounding a bowl is hardly to be found within
the precincts of the city of Boston, tripled or quad-
rupled as it is in the number of its inhabitants from
what it was half a century ago. Now it is quite
certain that punch, of all the compounds taken
into the stomach, is perhaps the most .powerful in
producing a state of urine which is followed by the
precipitation of the lithic acid and the lithates.

No country in Europe suffered so much from
gravelly and calculous complaints a century ago as
Holland. One lithotomist is reported to have per-
formed his operation at least 2000 times. At
present calculus is not a'very common complaint in
- Holland. The change is probably owing to the
substitution of tea as a universal beverage for the
spirits or spirits and water that used in former days
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our notice, and because we mostly apply our reme-
dies through the channels they afford us, they are
not therefore the causes of these disorders. Let us
take one in particular, among the host of diseases
which it is almost universally the fashion to regard
as depending on a disordered state of the digestive
functions—gout, and ask, What is the actual state of
matters }JI‘EELdlI]U' and connected with an attack of
gout 2 Up almost to the hour of invasion the indivi-
dual is generally in a state of unwonted good health;
the stomach is doing its duty with alacrity; the body
is replete with nourishment, the mind with energy:
This individual retires to rest contented with himself,
and with every one else, thankful to God, we shall
presume, for all his blessings, and promising himself
much farther cause for thankfulness in renewed and
repeated enjoyment of these blessings. He goes to
sleep and is lapped in Elysium. But by and by he
is disturbed by uneasy sensations in the hand or
foot, and is aroused to consciousness, wondering
what can be amiss. The local pain increases in se-
verity ; sleep flies his pillow; he becomes restless
and ill at ease; his pulse is full, his mouth parched,
his skin hot and dry; and the remainder of the
night, begun under such favourable auspices, is pass-
ed in misery, the patient tossing from side to side of
his bed, and finding a resting place nowhere. The
healthy man has become suddenly diseased ; there
is no whole spot about him, no function in his body
that is not disordered, and the physician must be
summoned. Now, in whatever the disease that has
been developed consists, the stomach has certainly
had no more part in its production than the heart or
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used active exercise. Sir B. Brodie* relates that a
gentleman of his acquaintance never suffered any
inconvenience from the free life he led in eating and
drinking, so long as he took plenty of exercise, he
being in the habit of rising early in the morning,
walkingly lustily, and returning home to breakfast
perspiring profusely. On a change of circumstances,
however, in which he continued to eat and drink as
before, but ceased to rise early and to take his long
walk, he became subject to red sand in his urine,
and to a scaly eruption of his skin. Some have
even become obnoxious to the effects of the state of
urine that engages us, namely, gravel and calculus,
after a confinement of a few weeks’ or months’ dura-
tion on account of an aceident. Thus Van Swieten
relates that a man who had lain on his back for ten
weeks in consequence of a fractured thigh, suffered
an attack of nephritic colic shortly after his recovery,
and by and by passed a small rough ealculous con-
cretion. Nor did the mischief end here, for the
individual became subject to recurrences of this
malady ever afterwards.

Another cause of a lithic state of the urine, and
the deposition of the insoluble acid characterizing it,
which was particularly insisted on by the late Mr.
Earle,t is local injury done to the kidney or to the
lumbar region. A more common consequence of
injury to the lumbar region, is the state of urine
which will be particularly deseribed in the next
section ; it is that in which the phosphatic salts are

* Lectures on the Diseases of the Urinary Organs. 2d Ed
8vo. Lond. 1835.
+ Med, Chir. Trans. vol. xi.
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rature must certainly have some influence on the
solvent powers of the urinous menstruum. These
experiments of M. Magendie have been confirmed
by others reported by M. Chevallier,* who remarked
that the temperature of the urine in children was
low, that of adults higher, and that of the aged
again low. The urine of a healthy man aged 55
was no higher than 33° C, or 91°.5 F.

There is still another cause of the production and
precipitation of lithic acid and its salts from the
urine, the importance of which cannot be overlooked
in numerous instances, and which is probably of
more moment than all the others put together. This
is the inherent peculiarity of constitution which all
testimony concurs in showing to be of the same
essential nature as that with which gout is associated.
Gout, however, is itself very uniformly the creation
of easy circumstances and over-indulgence of the
animal appetites of hunger and thirst. The labo-
rious poor are rarely its subjects, and in the savage
state, where life appears to be passed in a perpetual
struggle for means to satisfy the cravings of hunger,
the disease is unknown. The two constitutions, the
gravelly and the gouty, as they are so commonly
and so intimately associated, undoubtedly derive
their origin from the same source.

In addition to these infernal causes, inducing that
state of urine in which the lithic acid and its salts
are deposited, it is 1mpossible to overlook the in-
fluence of certain exférnal circumstances which
have unquestionably a very potent sway over the

* Essai sur la Dissolution de la Gravelle. Paris, 1837.
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already referred to,* observed that the most aces-
cent food, which, under ordinary circumstances, had
the eftect of causing a plentiful deposite of lithic
acid, had no such influence when the due action of
the skin was maintained by diaphoretics. Cold
applied to the surface of the body does not merely
increase the quantity of the watery menstruum ela-
borated ; the solid matters are also augmented in a
very considerable proportion, in the ratio, namely, of
three to two.

The immediate cause of the precipitation of the
lithic acid, especially when this takes place within
the body, has been variously accounted for. Those
who maintain that the acid exists in combination
with ammonia, by which it is rendered more soluble,
explain the occurrence readily through the agency
of the free acid, which is always present in lithic
urine. This free acid, say they, dispossesses the
lithic acid of the base with which it is combined,
and causes it to precipitate. The soundness of this
explanation, however, is very questionable. First,
the lithic acid separated from an alkaline base in
this manner, is thrown down in a pulverulent or
amorphous form, not in distinet crystals, as we
perceive it to be, and when its consequences are
alone to be apprehended. Then, there are great
doubts in regard to the nature of the acid which
can be spared to have such an effect. Dr. Prout
supposed the muriatic acid to be the agent; but
this acid has never been shown to exist in the urine,

* Op. Git. p. 100.
t Chossat in Journ. de Physiologie, tom, v.






S0 LITHURIA.

avert such a catastrophe, it usually happens that
the lithic acid begins at length to be deposited
within as well as without the body. The individual
then observes, that he passes gritty or sandy look-
ing particles in his urine, and often only takes
alarm when the mischief, which ought to have been
foreseen and prevented, has happened, and he has
become the vietim of one of the most cruel diseases
to which the body of man is subject, namely, stone
in the kidney and bladder.

The treatment of the lithic diathesis is happily
perfectly understood, and the effects of well chosen re-
medial agents combined with attention to diet, &e.
are probably, under no circumstances, worthy of
more implicit reliance than when they are directed
against the pathological state which is characteriz-
ed by the deposition of lithic acid from the urine.
As a preliminary, the circumstances surrounded by
which the patient lives, must be taken particular
note of, and all in these that is known to induce or
to favour the malady from which he is suffering,
must be removed. If he be a man in easy circum-
stances, or at all events accustomed to live highly,
to drink some strong wine every day, to pass a
sedentary or inactive life, engaged with his head
rather than his hands, &ec. he must be made aware
of the connexion between his state and the kind of
life he leads. He must be induced to abandon his
very full regimen, to restrict himself greatly in the
article of wine, and to give more occupation to his
muscular system, and less to his brain. The proper
functions of the skin ought farther to be secured
by a due quantity of warm woollen clothing, and
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slops and light farinaceous food for several days.
He may, however, be encouraged to drink freely of
rice or barley water, and he may take the common
effervescing draught,—half a dram of the bicar-
bonate of potash or soda saturated with fresh lemon
Juice, three or four times a day with great advantage.

Under this treatment the high tension of the sys-
tem will give way; the pulse will be subdued in
force and fulness, the alimentary canal will be un-
loaded, and the urine from being strongly acid,
deeply coloured, and highly charged with readily
concrescible matters, particularly lithic acid, will be
rendered neutral or alkaline in its reaction, pale in
colour, and copious in quantity, conditions exactly
the reverse of those in which lithic acid is deposited,
and indeed incompatible with its deposition.

In the first period of a plan of treatment of this
kind, it is not uncommon to see a considerable
quantity of crystallized lithic acid discharged from
the kidney, an event which has been observed to
follow with considerable regularity upon the use of
some of the ordinary diuretics, such as the turpen-
tines. Whether this discharge of lithic acid is to
be regarded as critical, 7. e., as a kind of materies
morbi eliminated from the system by the kidney, or
as a simple expulsion from the pelves of the kidneys
of a quantity of concrete foreign matter, has been
made subject of question among pathologists. In
some cases there seems little reason to doubt of the
critical nature of the discharge; in others, it is
obviously the effect of the mechanical and chemical
action of the diluents that are so uniformly pre-
scribed when red sand has been observed to be
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hardly fail to prove of service. Indeed as often as
we observe repeated attacks of nephritic pain on one
side, associated with a lithic state of the urine, we
shall be justified in looking particularly to the state
of the organ immediately affected ; and recent ex-
perience has shown that even the most deeply
seated of the internal organs are very much more
under the control of the remedial effects of counter-
irritation than could readily, a prior:, have been
imagined.

The state of system which is proclaimed by the
secretion of urine loaded with lithic acid, is one that
is almost always much benefited by a course of mer-
curial alteratives and gentle aperients, continued for
a considerable length of time. Four or five grains of
the Plummer’s or blue pill every other night, or
twice a week, followed by a senna draught with
Rochelle salts in the morning, will be found to have
immense influence; and with the regulated diet,
principally consisting of farinaceous articles, and the
other items in the treatment, which have been indi-
cated, would appear to be possessed of power enough
even to eradicate the disposition to the peculiar
morbid state under discussion.

But there is another, and as it might be truly
called, specific plan of treatment that ought not to
be neglected in the lithic diathesis. This consists
in the exhibition of the alcaline bicarbonates in a
state of large dilution, or in a course of one of the
mineral waters which contains a bicarbonated alkali
among its saline ingredients. Sulphur is hardly if
at all more potent against scabies, than the alkaline
bicarbonates are influential against a disposition in
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the waters of Vichy, in the centre of France. No
mineral water known contains so much bicarbonate
of soda as the hot springs at Vichy; an ordinary
tumblerful holds in solution nearly eighteen grains
of this salt; and two or three glasses taken at inter-
vals in the course of the day, are often sufficient to
maintain the urine in a neutral or alkaline state,
nay, the mere soaking in a warm bath of the water
is sufficient to produce the same effect.* The waters
of Mont d’Or, Carlsbad, Selters, Pyrmont, Obersalz-
brunn, &c. have the same effect in different degrees;
they each prove beneficial in such cases at all
events. Where removal is inexpedient or impos-
sible, we can supply the place of these natural alka-
line waters to a considerable extent, by prescribing
the bicarbonate of soda or potash in a proper quan-
tity of thin barley water, or in simple water im-
pregnated with carbonic acid gas.{ Fifteen or twenty
grains of the bicarbonate of soda, dissolved in two
ounces of water, having a half-pint bottle of our ordi-
nary soda water (water charged with carbonic acid
gas) poured over it, makes an artificial mineral
water that is extremely pleasant to the palate, and
is taken freely by patients. Could we but subjoin
the benefits of the country air, healthful exercise,
and relaxation of mind, that are always understood
as elements in a visit to a watering-place, we should

* D'Areet, in Ann, de Chimie, 1826.

t The following is the Receipt in the French Codex for the
artificial Vichy water : Carb. of soda, 1 dram, 56 grains; chlo-
ride of caleium, 11 grains; chloride of sodium, one-third of a
grain ; sulph, of soda, 6 grains ; sulph. of magnesia, 3 grains ;
sulph. of iron, one-third of a grain ; water, deprived of air, 20 oz.
carb. acid gas, 3 volumes ami; a half,
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solution with effervescence of the lithic acid and
the lithates. The nitric acid solution being dried
. by the application of gentle heat, the pink colour
characteristic of the purpuric acid (formed by the ac-
tion of the nitric on the lithic acid) will be evolved,
and this tint will immediately pass into a bright
purple on the addition of a little caustic ammonia.
By this means we detect lithic acid. Another por-
tion of the extract being mixed with some caustic
lime, if it contains ammonia, this will be dis-
covered by the smell, or by approaching a rod dip-
ped in muriatic acid to the mixture. A third por-
tion of the extract must be burned over the flame
of a lamp in a platinum spoon, and the residue
tested for alkaline reaction. The nature of the al-
kali found, whether potash, soda, or lime, is dis-
covered by nrging the residue for a moment with the
flame of the blow-pipe. If it be soda the outer flame
will be coloured yellow.* Potash and lime are dis-
tinguished by the solubility of the former in distilled
water ; or should the lime exist in the caustic state,
w