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OUR DOMESTIC ANIMALS
IN HEALTH AND DISEASE.

CHAPTER XI

THE STRUCTURE, FUNCTIONS, AND DISEASES OF THE
URINARY SYSTEM.

8ubdivisions of the urinary system.— Kidneys—Shape in different animals
<+ Internal structure—Medullary and cortical portion.—Malphigian bodies.
—The ureters.—The bladder.—The urethra.—The prostate gland.—The
urine—Acid in carnivora—Alkaline in herbivora.—Specific gravity of
urine—Amount of water varies.—Urea.—Oxalate of urea.— Uric acid.—
Hippuric acid.—Extractive matters.—Pigmentary matters.—Inorganic
salts. —Composition of the urine of the horse, ox, pig, goat, and dog.—
Morbid urine—Its specific gravity.—Urinometer.—Reaction of urine.—
Alkdlity of urine.— Urine in disease.—Blood and albumen in urine.—Bile
in uripe—Colouring matter of bile.—Sugar and pus in urine.—Diseases
of urhnary organs.—Simple diuresis—Causes—Symptoms—Treatment.—
Complicated diureeis — Symptoms.—Treatment. — Diabetes mellitus.—
Honey diabetes.— Saccharine diabetes. —Ischuria.— Dysuria.—Strangury.
Suppressiun and retention of urine.—Albuminuria. — Nephritis. —Cystitis.
— Lithiasis.— Calculi of the kidneys, ureters, bladder, and urethra.

WE have shown, in the foregoing pages, how a portion of the

materials of the primary digestion entered the lacteals, and

joined the general circulation, and how a small, yet by no

means insignificant portion, passed through the alimentary

canal almost unchanged. We have traced the elaboration of

the chigle into pure blood; we have shown how, in addition to
voh 1. 28
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the ch)le thls ﬁuuf réceives the products of the metamorpho-

sis of the tissues, and having carefully examined its chemical
composition, we endeavoured to point out the changes which
the blood undergoes in its circulation through the lungs, the
liver, and some other glandular organs. The lungs were
shown to be materially concerned in the excretion of car-
bonic acid and water, (besides ammonia). The liver, besides
fulfilling certain other functions, we found to be an excretor
of hydrocarbons, in which function it is aided by the skin.
We have now to consider a system of organs destined to
remove from the system the superfluous water and nitro-
genous and saline constituents of the blood.

The urinary system in its most differentiated and perfect
form, consists of (a), the kidneys, two in number, whose
function it is to form the urinary secretion; (b), the ureters,
which are canals leading from the kidneys to a reservoir for
the secretion, viz., {c), the urinary bladder, where the urine
accumulates, and from which it is at intervals discharged
through (d) the urethra.

The kidneys are two glandular organs, situated at the back
part of the abdomen, in each lumbar region. They are im-
bedded in fat, and their inferior surface is covered by the
superior surface of the peritoneum. The shape of the kid-
neys is so_peculiar, that objects are often spoken of as kid-
ney-shaped, or reniform, when resembling the kidneys in
form.

A kidney presents slightly convex inferior and superior
surfaces; an external extremely convex border, and an inter-
nal concave border. In this concavity or notch, the ureter,
the large vein and artery of the kidney, and the nerves
and lymphatics, are inserted; it is called the Ailus of the
kidney. The surface of the kidney is covered by a fibrous
capsule, which can be easily separated from the glandular
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structure, and which is continued on, and forms a sheath for,
the vessels of the kidney. The surface is smooth in the
horse, dog, sheep, cat, and almost all other animals; it is,
however, divided into several lobes in the ox, preserving in
this animal, during extra-uterine life, the form in which we
find the organ in all animals during feetal life. (Fig. 149).

Fig. 149.—Shows the lobulated external surface of she Kidney of the Ox.

The kidney possesses a large vein called the renal vein,
and a large artery called the renal artery. Having reached
the hilus of the kidney, these vessels break up into several
branches. The nerves of the kidney are derived from the
solar plexus, and form a network around the blood-vessels.

We notice, on making a transverse section through the
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Fig. 160.—The Kidney of the Horse. 1, ltenal artery; 2, Renal vein; 3, Ureter.

Fig. 151.—Section of Kidney of Sheep.
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kidney of the horse, ox, or sheep (Fig. 151), that it consists of
an external red cortical portion, and of a lighter coloured in-
ternal medullary portion. This medullary portion appears
to be composed of a number of conical bodies, the bases of
which are towards the cortical portion of the kidney, whereas

Fig. 152. — (KorLxue.)—Malpig:
bhian body, and tube of Ferrein. a,
Epithelial cells, lining the Malpighian
body; b, Basement membrane of tu-
bercle; ¢, d, Epithelial cells lining the

tubercle tached . . ¥ig. 1:3.— (BowMAN.)— Malpig-
o Valn.' % De cells; /, Astery; hisn body, ete., from the Horse. a,

Arterial branch ; af, Afferent vessel ;
m, Malpighian tuft ; ¢f, Efferent ves-
sel ; b, Its branches entering the me-
dullary cone. X 70.
the apices converge towards a cavity called the pelvis of the
kidney, which is the commencement of the ureter. Examin-
ing into the minute structure of the kidneys, we find it to
consist of an immense collection of tubes lined by epithelium.

(Fig. 152.) In the medullary portion the tubes are straight
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they converge from the papillee of the pyramids of Malpighi,
on which they open; on reaching the cortical portion, the
straight tubes split up into a radiating arrangement of con-
voluted tubes; these combinations of convoluted tubes are
called pyramids of Ferrein. The convoluted tubes terminate
by flask-shaped pouches, which embrace a tuft of renal
capillaries; these tufts with their pouches are called Mal-
pighian bodies, (after the distinguished Italian anatomist
who first described them). The Malpighian bodies occupy
the cortical portion of the kidney, and may be seen as
minute red points dotting its surface (Fig. 153). Each
Malpighian body is supplied by a renal artery (called the
afferent vessel); on entering the flask-
shaped pouch, it breaks up into capil-
laries, from which there ariscs a vein (the
efferent vessel); this vein breaks up into
a second network, embracing and sup-
plying the convoluted portion of the
uriniferous tube (Fig. 154.) This second
set of capillaries uniting, form the renal
vein. The epithelium lining the tubuli
uriniferi is spheroidal
Flg. 164,—Plan of Renal The rather minute description of the
Circulation. a, Artery; b, Kidney which has preceded, is essential,
Vein; ¢, Malplghlan body: jp grder that its physiology may be under-
. Orilforons tabe stood. The various portions of the tubuli
uriniferi are supposed by modern physiologists to have dif-
ferent functions. In the Malpighian body, the watery con-
stituents of the urine alone are supposed to transude from
the capillaries; in the convoluted portion, the solids of the
urine are said to be separated, and in part formed, while
the straight portion of the tubes seems to be destined to carry
off the secreted urine to the pelvis of the kidney.
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The ureters are two membranous tubes leading from the
pelvis of the kidney to the bladder. They are external to
the peritoneum, and pursue a rather oblique course inwards
and backwards, entering the base of the bladder; they pass
for a certain distance between the muscular and mucous coats
of the bladder before perforating the latter. When the
bladder is being emptied, the muscular fibres contracting, by
the above arrangement, close effectually the open mouths of
the ureters, and prevent any reflux of urine into them.

The bladder is lodged in the pelvic cavity, which it fills
more or less completely, according to the amount of urine
which it contains. When the urine is prevented by any
cause (as from stricture of the urethra) from escaping, the
bladder may become enormously distended. The bladder is
composed of an external muscular and an internal mucous
coat. It is perforated by three openings, viz., by the two
ureters, and by the orifice of the urethra, the canal destined
to convey the urine out of the body.

The urethra.—The organs belonging to the urinary sys-
tem, which I have described, are almost precisely alike in the
different domestic animals. The canal of the urethra is, how-
ever, modified not only in different species, but in the two
sexes. In the male it fulfils a double function, conveying the
spermatic fluid as well as the urine, whereas in the female it
does not form an integral portion of the generative system,
however intimately it is connected with it.*

* A complete description of the male urethra involves an account of
the form and structure of the penis in different animals, and will be
more properly considered under the Organs of reproduction, as the
modifications which it undergoes seem more especially to have reference
to its function as a generative than a urinary organ. I shall therefore
in this place only touch upon the anatomy of the penis in so far as a
knowledge of it will enable us to understand the physiology of the
urinary organs.
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The urethra is a membranous canal, which sn the male
extends from the base of the bladder to the extremity of the
penis. It possesses a mucous coat continuous with that of
the kidneys, ureters, and bladder, and is enveloped throughout
its whole length by longitudinal and circular muscular fibres.
At the commencement of its course the urethra is (in the
male) surrounded by a body possessing a structure partly
muscular and partly glandular, called the prostate gland.
This portion of the canal is called the prostatic portion of the
urethra. A little further in its course it is surrounded by
very powerful muscular arrangements, in addition to the
layers of muscular fibres enveloping its whole length; this is
called the membranous portion of the urethra, and differs
1much in length in different animals. It is most fully de-
veloped in those animals whose penis is either very short
or very long; thus, it is remarkable for its development
in the ruminantia and carnivora. In the former (e.g. in
the ox) the powerful muscular arrangement is required
to force the urine and semen through the very long penis;
in the latter (e. g. in the cat) the penis being very short, it
serves to propel these fluids beyond the extremity of that
organ. The membranous portion of the urethra is con-
tinued into the spongy portion, as that division of the
urethra is called, which is surrounded by spohgy or erectile
tissue, a form of tissue which will be described under the
generative organs.

The urine is a fluid varying very much in different ani-
mals; it contains, however, certain substances which seem
typical of the secretion.

The urine contains a large amount of water; a very im-
portant nitrogenous substance called urea; two important
acids, the uric and hippuric; a large proportion of inorganic
salts, and certain organic substances of an ill-defined nature,
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which go by the name of extractive matters; and it possesses
besides certain colouring matters.

The urine of the carnivora is acid, clear, and easily decom-
posed; that of the herbivora is either alkaline, when secreted,
or very speedily becomes 80; it is often muddy, and deposits
a sediment, and froths or effervesces on the addition of an
acid. These differences clearly depend upon the nature of
the food of these orders; for if a herbivorous animal be
subjected to a highly nitrogenized diet, the urine will
become acid, and vice versa.*

The density or specific gravity of the healthy urine of the
horse appears to range from 1030 to 1050. Von Bibra
found the urine of the ox to have a specific gravity ranging
between 1032 and 1040. The urine of pigs, according to
the same observer, had a density of 1010 to 1012, and that
of the goat was generally about 1008 or 1009.

The amount of water in the urine varies very much. It
depends greatly upon the quantity of fluids which have been
taken into the system. According to Colin, the amount of
urine daily excreted by healthy horses varies from 15 to 25
litres (44033 to 61646 English pints). The amount of
water in 1000 parts of the urine of the horse, according to *
the analyses of Von Bibra, Boussingault, Fourcroy, and
Vaugquelin, ranges from 880 to 930 parts. In the urine of
the ox, Von Bibra found, in two analyses, the amount of
water to be 912:01 and 92311 in 1000 parts; and from

* Acidity of the urine of the horse is often noticed, when the ani-
mal has from some cause been prevented from taking its usual food ;
thus it is often noticed in disease. A few days ago I happened to
examine the urine of a mare suffering from great constitutional irrita-
tion, in consequence of a severe injury of the knee joint and foot, and
I found that it presented the external characters of human urine, being
light coloured, quite clear, and having an acid reaction. The specific
gravity was 1006
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the few analyses which have been published by other
chemists, it would appear that these numbers represent the
usual proportion of water.

The urine of pigs contains much more water than that of
horses and oxen. In one case Van Settin found that 1000
parts of urine contained 990-28 of water, and in two other
analyses by Von Bibra, the water amounted to 98196 and
982-57 in 1000 parts of urine.

Urea is the most important of all the constituents of the
urine, and one of the most important products of the waste
of the tissues. Urea has the composition of C, H, N, O,.
When pure, it crystallizes from watery solutions in trans-
parent quadratic prisms, with rectangular terminal planes.
Urea is colourless, readily soluble in water and spirit, but is
insoluble in ether. It has a cooling saline taste, not at all
unlike that of nitre. (Fig. 155.)

Fig. 165.—(LxaMANN.)—Crystals of Pure Urea.

Urea is one of those substances which modern chemistry
has enabled us to build up from its elements; it is very
readily decomposed. When heated a little above the tem.
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perature of boiling water, or when in contact with decaying
animal matter, urea readily decomposes. In the latter case
it is converted into carbonic acid and ammonia. When
heated with the caustic alkalies, urea is decomposed and
gives off strong fumes of ammonia.

Urea is also decomposed by nitrous acid, or by nitric acid
containing nitrous acid in solution, by nitrate of the sub-
oxide of mercury, and by a solution of hypochlorite of soda

Urea is one of the products of the decomposition of uric
acid when the latter is heated with peroxide of lead.

Urea forms several salts, two' of which are of great im-
portance, as they enable the chemist to separate and deter-
mine the amount of urea present in the urine.

Nitrate of urea (C; H, N, O,, HO, NO,), may be ob-
tained in considerable quantities by concentrating urine and
then adding an excess of nitric acid. The salt separates in
beautiful masses, composed of separate plates. When nitrate
of urea is allowed to crystallize under the microscope, the

Fig. 156.—(BeaLx.)—Crystals of Nitrate of Urea. a, Crystals obtained
from urine ; b, Crystals of pure nitrate of urea. X 215.

crystals are seen to be beautiful rhombic prisms. The rhom-
bic plates are often combined. (Fig. 156.)
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Ozalate of urea (C, H, N, O, HO, C; O,) may be
obtained by adding oxalic acid to a concentrated solution of
urea or nitrate of urea; it crystallizes in rhombic plates and
rhombic prisms. (Fig. 157.)

Ures forms several insoluble com-
pounds with nitrate of protoxide of
Qg °% Urea is the principal and by far

> Q = the most important of the solid con-
7 Q //.9= stituents of the urine; in man its
. 167—Oryatals of Oxalate ratio to the other solid constituents is
of Urea, obtained by adding ox- @bout 9 to 11. In the urine of the
A51e1d to concentrated urine. higrge, it bears a proportion of about

1 to 8 or 1 to 9 of all the others.

Having examined some of the properties of urea, the
question arises, whether urea exists in the blood or is formed
in the kidneys? Undoubtedly, urea exists in the blood,
and is only separated by the renal organs; for it can be
detected in the blood of healthy animals, and accumulates
in the blood, whenever, from any cause, the kidneys cease
to discharge their proper functions. Whether urea be formed
in the blood or muscles, has not been positively determined,
though most facts support the former hypothesis; that it is
the product of the waste of nitrogenous tissues is, however,
undoubted, as also that the quantity excreted daily bears a
definite relation to the amount of nitrogenized food taken into
the body.

Uric acid has the composition C, HN, O, HO; it occurs
in the urine of man, and almost all the carnivora. The urine
of herbivorous animals, if any, only contains traces of this
acid; it is in them replaced by another acid, the hippuric.
According to Boussingault and Von Bibra, the urine of the
pig does not contain uric acid. .

-
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Uric acid sometimes occurs as a sediment in healthy urine;
if mot, it can be precipitated from urine containing it by the
addition of an acid such as the nitric, hydrochloric, and
acetic. Uric acid presents the appearance of a reddish,
greyish white, or white powder, according to its freedom
from colouring matters. It is tasteless, almost insoluble in
cold water, requiring 14000 or 15000 parts to dissolve it at
the ordinary temperature; it is insoluble in alcohol or ether.
When examined microscopically, the crystals of uric acid
present the most different forms, some of the commonest of
which are seen in the annexed woodcut:—

Fig. 168.—Crystals of Uric Acid.

They present the appearance of lozenges, being rhombic
plates, with obtuse angles, which have been rounded off.
Sometimes the uric acid crystallizes in the form of oblong
plates, of cylindrical prisms, and of plates with toothed
edges. The crystals are generally of a beautiful yellow
colour, from the urinary pigment which adheres to them,
and which gives them a somewhat characteristic appearance.
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Uric acid is soluble in caustic potash; the alkaline solution
is precipitated by acids; the precipitate is formed of micro-
scopic crystals.

When uric acid is dissolved in nitric acid, and the acid
solution is evaporated to dryness, and the residue is exposed
to the vapours of ammonia, a beautiful purple colour is
developed ; this is known as the Murexide test for uric acid,
and the re-action is characteristic of its presence.

Uric acid, when boiled with peroxide of lead, yields urea
amongst other products.

Uric acid is a bibasic acid, and forms acid and neutral
salts with bases, only the former of which occur in the urine.
Urine, when allowed to cool, very often copiously deposits a
sediment of a yellowish or reddish colour, which by chemical
examination is known to be composed of a mixture of
urates of ammonia, magnesia, and lime. The deposit occurs
in consequence of the solubility of the urates not being as
great in cold as in hot water, and there having just been a
sufficient amount of water to hold them in solution at the
temperature of the body; when the temperature falls, they are
precipitated. Generally this depends upon the quantity of
water which is taken into the system being deficient. It is
often noticed after active exercise, when, a great propor-
tion of the superfluous water of the body having been got
rid of by sweating, the water of the urine is scanty. The
means of detecting these deposits will be afterwards described,
when speaking of the urine in disease.*

" Hippuric actd,C,, H, NO, HO, is constantly found in
the urine of the horse, ox, and all other herbivorous animals,
as well as in that of man, but is not found in that of the car-
nivora.

* From what has preceded it will be inferred that these deposits
never occur in the urine of the herbivora.
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Hippuric acid possesses a bitterish taste, and 1s much
more soluble than uric acid,. requiring for solution 400 parts
of water at the temperature of the air; it is much more
soluble, however, in boiling water. It is soluble in ether and
alcohol, and its solution reddens litmus paper. Pure hip-
puric acid crystallizes in long transparent prisms, as can be
seen in the accompanying engraving:—

Fig. 159.—(TruDpIoUM. )—Crystals of Hippurie Acid.

Hippuric acid may be obtained by adding a considerable
excess of nitric or hydrochloric acid to the urine of a herbi-
vorous animal The urine may with advantage be concen-
trated before the addition of the acid. The crystals, which
form in a few hours, have a disagreeable odour ; they may,
however, be purified by a rather complicated process.

Hippuric acid has been detected in the blood of oxen and
calves; it is, therefore, like urea and uric acid, not formed by
the kidneys.

It has been found, that when benzoic acid is taken into
the system, an almost equal amount of hippuric acid forces



16 EXTRACTIVE AND PIGMENTARY MATTERS.

its way into the urine; and it was therefore assumed that the
food upon which the herbivora are fed must contain benzoic
acid; the incorrectness of this hypothesis has been proved
by the fact, that the urine of cows contains as much hippuric
acid when they are fed on hay as on mangel wurzel; now the
latter substance has been carefully analyzed, and found to
contain no benzoic acid. It is probable that benzoic acid is
a peculiar product of the oxydation of the tissues in the herbi-
vora, and that it is afterwards converted into hippuric acid.

It has been stated by some chemists, that the urine of
horses which are subjected to hard work contains no hip-
puric acid, but much benzoic acid instead; the last part of
the statement seems doubtful, though it would appear that
hard work checks the excretion of hippuric acid, and in-
creases the quantity of urea excreted. This is a question
which is entirely unsettled, as different chemists have made
the most contradictory statements.

The quantity of hippuric acid present in the urine varies
greatly; from the analyses which have been published by
Von Bibra, Boussingault, and other chemists, it would appear
that urea and hippuric acid bear a certain relation to one
another, for in those analyses where the quantity of urea
is small, the quantity of hippuric acid is almost always large,
and vice versa. The hippuric acid varies from 5 to 15 parts
in 1000 of urine of healthy horses.

The term extractive matters is applied by chemists to cer-
tain of the constituents of urine, which are soluble in alcohol
and water, and the nature of which has not been thoroughly
ascertained. Such substances as creatine, creatinine, lactic
acid, benzoic acid, colouring matters, &c., are comprised
under this term.

The pigmentary, or colouring matters of the urine, have
such extremely complex chemical relations, and their ascer-
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tained physiological importance is so slight, that it would be
out of place to describe them.

In the preliminary remarks on the urine, it was mentioned
that the tnorganic salts were amongst the most important
constituents of the secretion; we must now take up their
consideration more minutely. The urine of the carnivora
contains sulphates, chlorides, and phosphates. The urine of
the herbivora contains a large per-centage of carbonates, with
some sulphates, and a little chloride of sodium; these salts give
to it its alkaline reaction, and constitute the sediment which,
as before mentioned, falls when such urine is allowed to rest.
The presence of carbonates in the urine of the herbivora is
shown by the effervescence which ensues when a strong acid
is added to the urine. When we consider the cause of the
great differences existing in the salts in the two great orders
of ruminantia and carnivora, we find it to consist in the nature
of the food. The flesh, blood, and other parts of animals,
as pointed out by Liebig, contain no free alkali, for it is in
them invariably combined with phosphoric acid. “The acids
formed in the organism by the vital process, namely, sulphu-
ric acid, hippuric acid, and uric acid, share the alkali amongst
them, and this of course gives rise to the liberation of a cer-
tain amount of phosphoric acid, or what comes to the same
point, to the formation of a certain amount of acid phos-
phates of soda, lime, and magnesia. On the other hand, all
the vegetable aliments, without exception, contain alkalies in
combination with vegetable acids; potatoes, for instance,
contain alkaline citrates; turnips, alkaline racemates and
oxalates, &c. All these plants yield, upon incineration,
more or less strongly alkaline ashes, the bases of which were
contained in the living plants, as salts of vegetable acids.”—
(Liebig, Lancet, June, 1844.)

When taken into the system, the organic acids are burned

vOL. II. 2T
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up, and we find, in the urine, the bases with which they
were originally combined existing as carbonates in the urine,
rendering it neutral or alkaline. It is to the amount of such
organic salts, in the food of the herbivora, that we must
attribute the alkalinity of their urine, and the large per-cen-
tage of carbonates which it contains.

Vaugquelin found that 1000 parts of the urine of the dog
contained 1844 parts of inorganic salts, consisting of 5905
parts of chlorides, 6:87 of sulphates, and 5:59 of alkaline and
eartlry phosphates, besides 003 of silica,

| QS

Fig. 160.—Crystals of Triple Phosphate, Fig. 161.—Crystals of Carbonate of
showing their form. Lime, seen by reflected light.

Von Bibra found that 1000 parts of the urine of a horse
contained 42-20 parts of salts, which contained 78:37 per
cent. of carbonates of lime, magnesia, potash, and soda, 1304
per cent. of sulphate of potash, 6:94 of chloride of sodium,
and 055 of silica.

In 100 parts of saline residue there were—

Carbonate of lime, . . . 12:50 38100
Carbonate of magnesia, . . 946 1307
Carbonate of potash, . . 4609

Carbonate of sods, . . . 1083 }‘“"33
Sulphate of potash, . . . 1304 902
Chloride of sodium, . . . 694 560
Silica, . . . . . 0-55

Loss, . . . . . 109} 098

The deposit which settled, on allowing the urine of the
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20 MORBID URINE.

horse to rest, was analysed three times by Von Bibra It
had the following composition :—

L m m
Carbonate of lime, . . 809 872 875
Carbonate of magnesia, . 121 75 85
Organic matter, . . 70 53 438

1000 10000 1000

Having entered pretty fully into the chemistry of healthy
urine, we must examine the changes which it undergoes
in disease, and must ascertain what methods are at our dis-
posal for readily detecting the changes.

We find that in some diseases certain of the normal con-
stituents of the urine preponderate, that in others they
are diminished in amount or are altogether absent, and some-
times we can detect the presence of substances which do not |
form part of the healthy secretion. The whole amount of urine
excreted may be either increased or diminished in disease.
It is diminished in almost all acute and inflammatory diseases;
it is increased in a disease termed diabetes, and under the
use of diuretic remedies.

The amount of urine excreted in the twenty-fonr hours
may be increased without there being any augmentation
in the solids excreted; the water may be alone in excess.
Such urine is light-coloured, and its specific gravity is low.
The specific gravity or density of the urine affords us a means
of ascertaining to a certain extent whether the solids be in
excess in the urine or not; a very low specific gravity in-
dicates a corresponding deficiency of solids in the sample
of urine examined, and the converse holds true. On the
other nand, we must not, after merely examining the density
wt the urine, and finding it very high, conclude that an excess
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of solids is being excreted ; for the total amount
of urine may be diminished owing to a defi-
ciency of water.

By the density or specific gravity of a liquid, 10
we understand the expression of the weight of
a certain bulk of the liquid, compared with
the weight of an equal bulk of water. The
most accurate means of determining the speci-
fic gravity of a fluid, such as urine, is to have
a counterpoised bottle which is known to hold
a certain weight of distilled water at 60° Far.,
say 1000 grs. It is exactly filled with the
urine of which we wish to know the density,
and then carefully weighed in a very delicate
balance. The weight of the liquid is of course
that of the bottle full of urine, minus the
counterpoise; the weight indicates the specific
gravity or density. For example, if a counter-
poised bottle holds exactly 1000 grs. of distilled
water at 60°, and when filled with a certain
sample of urine, it weighs 1025, we say that
the density of the urine is 1025 (compared
with an equal bulk of water which weighs
1000.) Although the most exact, the above
is for the practitioner by no means the most
useful method of determining the density of
the urine, for it necessitates the use of a deli-
cate balance, and the expenditure of consider-
able time. An instrument usually called the
urinometer, (Fig. 162), but to which the more
correct name of urogravimeter has beenapplied,
is the one best adapted forthe ordinary observa-
tion of the medical or veterinary practitioner.
It isasmall glass instrument with two bulbs,one
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of which is small, and is filled with mercury; the other, a larger
one, is filled with air; from the large one there arises a gradu-
ated stem. The weight of the instrument is such that, when
placed in distilled water at 60° Fahr., it sinks to such an ex-
tent that the water is precisely on a level with the first divi-
sion of the graduated scale. The instrument, following the
law, that solids of a given weight sink deeper in the light
than heavy fluids, when introduced into any ordinary sample
of urine, sinks, so that the fluid is on a level with one of the
divisions of the scale. The instrument is so adjusted that
the division indicates the density or specific gravity of the
sample of urine examined. Thus if the fluid be on a level
with division 30 of the urinometer, we conclude that its den-
sity is 1030.

The reaction of urine in disease next claims our attention.
It has already been stated that the urine of the herbivora is
normally alkaline, that that of the carnivora is normally acid.
In disease, however, the conditions are sometimes reversed,
and it is of importance that the practitioner should know

g‘ho_vg to ascertain this alkaline urine, like all other alkaline

~-fluids, changes the yellow colour of turmeric paper (paper

&dipped in an infusion of turmeric) to brown, and does not
affect the blue colour of litmus paper, but restores the blue
colour when the paper has been reddened by acids. On the
other hand, acid urine changes the colour of blue litmus
paper to red, and does not turn yellow turmeric paper brown.
There are other reactions which enable us to detect whether
a fluid, such as the urine, be alkaline or acid, but those
already described suffice for all practical purposes.

It has already been stated that the urine of the herbivora
is normally alkaline, but that, in disease, it sametimes
becomes acid; that the urine of the carnivora is acid, but
that, under the use of particular diet, it may become
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alkaline. The causes which, in disease, alter the reaction of
the urine of the herbivora, have not been carefully studied,
though they doubtless merit great attention. A probable
explanation is, that in being prevented from taking its nor-
mal food, the supply of alkaline is deficient, and the waste
of the tissues going on rapidly at the same time, the herbi-
vorous animal is placed in the same condition as the carni-
vorous animal normally is, and more acid is evolved in
the system than can be neutralized by the alkalies existing
in it.

In carnivorous animals, the urine in disease may become
alkaline in two ways altogether different from each other, a
knowledge of which is of the greatest importance in con-
ducting the treatment:—1stly, It may become alkaline on
account of an alkaline diet, or after the use of alkaline
remedies; 2ndly, It may become alkaline from the decom-
position of urea, and the formation of the volatile alkali
ammonia.

Urea, as I formerly stated, is readily decomposed. When
a solution of urea, such as urine, is in contact with animal
matters, especially when decomposing, these act as ferments,
and cause the urea to break up and evolve ammonia. The
same thing occurs when urine is kept for any length of time,
especially when the temperature is rather elevated. Such
urine becomes rapidly alkaline, and evolves a very percep-
tible, often a very offensive, odour of ammonia, an odour
which- we always smell in badly drained stables. This
decomposition goes on so constantly and so rapidly, that the
careful agriculturist who wishes to avail himself, to all pos-
sible extent, of the urine of his cattle, adds some oil of vitriol
to the urine, 8o as to fiz all the ammonia as soon as it is
evolved; that is to say, to form a sulphate of ammonia
which will not volatilize, but which will, provided a suffi
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cient quantity of the acid have been added, remain fixed and
in a suitable form to be used as a manure. What occurs in
the stable, and the test glass of the chemist, sometimes
occurs in the bladder of animals. If mucus or pus be
secreted by the coats of that organ, or if the animal be pre-
vented from voiding its urine for a long time, the urea is
decomposed, and ammonia is evolved. The ammonia com-
bines with the phosphate of magnesia which exists in the urine
of carnivorous animals, and forms an insoluble compound,
which is called triple phosphate, or phosphate of ammonia,
magnesia, and water; thus it is that urine, which has become
alkaline from the decomposition of ures, is always thick from
the deposit of triple phosphate which it contains (such urine
is, in fact, called phosphatic).

The urea and the deposit of phosphates give rise to an
irritable condition of the bladder; the animal makes frequent
attempts to empty its bladder, but does so ineffectually. The
urine which remains in the bladder acts as a ferment to that
which is poured into it from the ureters, and thus the condi-
tion becomes permanent; the bladder begins to secrete pus;
its muscular coat becomes thickened ; ulceration of the
mucous membrane may set in, and the animal, gradually
exhausted by the continued pain and irritation, dies.

How can this alkaline condition of the urine be, then,
recognised and distinguished from the alkaline state which
is brought on by an alkaline diet and by alkaline remedies,
and which is quite compatible with health? In the first
place, urine which is ammoniacal emits the odour of ammonia,
and alweys contains a sediment of phosphates. In the
second place, if a piece of litmus paper which has been red-
dened by a weak acid, be placed in the urine containing
ammonia, the blue colour will be restored, but the red will
reappear if the paper be cautiously heated, showing that the
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alkali present in the urine was volatile The red colour
will, on the contrary, not reappear if the alkalinity has been
caused by the fixed alkalies. The experiment may also be
tried with turmeric paper, which will assume a brown colour
when dipped into ammoniacal urine, and the brown colour
of which will disappear on heating,

The chemical views which have been explained in the pre-
ceding passages throw important light on the treatment of
such cases. We must evidently secure the complete evacua-
tion of the ammoniacal urine, by drawing it off with a ca-
theter, or by washing out the bladder if the animal cannot
by its own efforts effectually empty its bladder. We must
bring about a healthy condition of the mucous membrane of
the bladder, and this is done by the use of certain internal
remedies, and we must, lastly, pay attention to the condition
of the urine as secreted from the kidneys.

When there exists an evident disease in the bladder, which
causes it to secréte matters which act as ferments, or where
a stricture of the urethra exists, and by causing retention of
the urine for a long time, has induced alkalinity of the urine,
we may confine our attention to these organs; our treat-
ment may be local. There are some cases which seem to
depend on an excessively acid character of the urine when
first secreted, so that, when poured into the bladder, it causes
great irritation, gives rise to a secretion of mucus which
causes fermentation of the urea, and thus, indirectly, the acid
urine becomes an alkaline. Such cases are best treated by
alkaline remedies, as by the acetates and carbonates of
potash and soda.

Having discussed the methods of ascertaining the specific
gravity and re-action of the urine, we should gladly review
in succession the changes which the several urinary consti-
tuents undergo in disease, as they undoubtedly do; but tke
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actual state of the chemical pathology of the urine of animals
is so deficient, that we feel unable to do so. We can only
describe the method of *ascertaining the presence of certain
substances, which sometimes undoubtedly occur in the urine
of animals, as they doin that of man.

Blood is sometimes present in the urine. It may be
derived from the kidneys, ureters, bladder, or urethra.
When from the first of these sources, it gives a generally red
or smoky hue to the whole of the urine. When from the
urethra, the blood is generally expelled after the urine, often
dropping from the penis after the urine has. ceased to flow.
Urine containing blood, from its containing albumen, coagu-
lates—that is to say, becomes thick, and contains a sediment
when boiled. The sediment is not dissolved, that is to say,
the urine does not become clear on the addition of a few
drops of nitric acid. If a drop of the urine which is sup-
posed to contain blood be examined with the microscope,
the cells of the blood will be seen floating in it. This is the
only sure and reliable test of the presence of small quantities
of blood in the, urine.

Albumen, as I have previously shown, is one of the most
important constituents of the liquor sanguinis of the blood.
In certain acute and chronic inflammations, and other dis-
eases of the kidneys, it finds its way into the urine; and there-
fore its presence in large amount is always of great importance.

Albumen is recognised by its property of coagulating,
when a liquid containing it is boiled. The coagulum, or
precipitate, is not dissolved on the addition of nitric acid
Nitric acid causes a precipitate, which is, in its turn, not dis-
solved by heat. When testing for albumen, if the urine be
alkaline, we should add a few drops of nitric acid before
boiling the fluid, for the alkali holds the albumen in solu-
tion. The two tests are quite sufficient to render us certain
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of the presence of albumen. Either alone would, however,
occasionally lead us into error.

As the urine of dogs contains a considerable amount of
phosphates, and as these salts are, under certain circum-
stances, precipitated when the urine is boiled, and then
resemble precisaly a precipitate of albumen, unless we
added nitric. aci, we might mistake the phosphates for
albumen, and suppose the dog to be suffering from a disease
ofithe kidneys, when in reality these organs were perfectly
healthy. >4

On the'other hand, the urine of dogs may sometimes con-
tain-an excess of the salts of uric acid (urates) in solution;
in such cases, the addition of a few drops of nitric acid to
the urine would throw down a precipitate; we should then
be'in doubt whether this precipitate consisted of albumen or
urates. On boiling the fluid, the precipitate would either be
immediately dissolved, or not affected; in the former case, we
should be certain that urates, in the latter, that albumen,
were present.

The colouring matter of the bile finds its way into the
urine in certain diseases of the liver. It causes the secretion
to assume a more or less yellow or porter-like appearance.
When such-urine is poured into a plate, and nitric acid is
gradually added, rings of a blue, violet, and red colour are
gradually formed.

It has lately been asserted by Dr Harley, that the acids of
the bile -are found in the urine, in all cases of jaundice, from
obstruction, that is to say, where the bile is mechanically
prevented from entering the intestine.*

* The detection of these bodies is made by Pettenkoffer's test, as
the difficalties in drawing conclusions from this test are greater than in
the case of the bile colouring matter, and as Dr Harley’s conclusions
are contrary to those arrived at by many other distinguished chemists,
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Sugar occurs in the urine of man, in a lingering and very
fatal disease called ‘ diabetes mellitus” This disease is cha-
racterised by the excretion of very much increased quantities
of urine, and by the presence in the urine of large quantities
of sugar. Although the lower animals often suffer from what
is called ‘ diabetes insipidus,’ viz.,, pass an abnormal quantity
of urine, it has rarely been known to contain sugar.

Dr Watson, in the second volume (page 648) of his ad-
mirable treatise, “ On the Principles and Practice of Physiec,”
tells us that he once had a coach-horse which he thought
might have diabetes: “He was a greedy feeder and drank
eagerly,” says Dr Watson, “ yet he grew thinner and thinner;
and at whatever door I had occasion to stop, there he invari-
ably began to stale, so that I became thoroughly ashamed of
his leaking. Dr Prout was good enough to examine the
urine for me. It contained no sugar, but its healthy proper-
ties were much changed. It had less than the natural quan-
tity of hippuric acid, and more of earthy matter.”

As there is no reason why the lower animals should not be
subject to diabetes, and as their urine has been only rarely
examined, I think it right to describe the way in which
sugar may be detected in urine. In the first place, though
the amount of urine is very large, its specific gravity is very
high in diabetes. When some urine containing sugar is
boiled in a test tube with a little solution of potassa (liquor
potasse), it assumes a brown colour, often nearly approaching

that of claret.
The best test is, however, that which is known by the

and have not yet been confirmed, we shall not describe the application
of Pettenkoffer's test, referring our readers to Dr Harley's original
paper, read before the last meeting (1862) of the British Medical
Association, and a notice of which appeared in all the weekly medical

journala,
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name of Trommer’s test. It consists in adding to the urine
in a test tube a few drops of a solution of sulphate of copper,
so that the liquid shall assume a slightly blue tint. Aqua
potassee is then added in great excess (usually its quantity
should be equal to that of the urine); if sugar be present, a
precipitate is thrown down, which is re-dissolved as more
potassa is added, the liquid then assuming an azure blue
colour. On boiling the liquid, if sugar be present, a beauti-
ful yellow precipitate is thrown down, which contrasts very
remarkably with the blue solution. The precipitate consists
of sub-oxide of copper. In order to familiarise himself with
the reaction, the learner may make preliminary experi-
ments with a solution of honey, which contains grape
sugar. .

Pus sometimes occurs in urine. Urine containing it is
always slightly albuminous, and contains a sediment. The
sediment, when examined microscopically, contains the cells
which, when occurring in large quantities, are almost charac-
teristic of the secretion.. They are precisely similar to the
colourless cells of the blood, and possess many nuclei, which
are brought out most distinctly by the addition of a little
acetic acid.

Before leaving the chemistry of the urine, I must mention
that it is thus many medicinal substances and colouring mat-
ters, when taken internally, find their way out of the system.

Chelidonium and rhubarb cause it to assume a yellow
colour. Oil of turpentine causes it to exhale an odour of
violets, and valerian and castoreum give it an odour of
myrrh. The mineral salts, when taken internally, also occur
in the urine, where they may be detected by suitable tests.
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FUNCTIONAL DISORDERS OF THE URINARY
ORGANS.

DruRESIS.—POLYURIA.—EXCESSIVE SECRETION OF
UBINE—DIABETES INSIPIDUS.

By the term diuresis, a variety of conditions is indicated
in which there is an excessive secretion and discharge of
urine. The different forms of diuresis may be mcluded under
two heads—the simple and complicated.

S»mple diuresis is that frequent and abundant dlschn.rge
of urine occurring principally in horses, but occasionally
affecting other domestic animals. It is usually an enzootic
disorder, manifesting itself on a farm, in a city, district,
county, or country. Occasionally & single animal here and
there may be affected, but more frequently many animals are
seized with similar symptoms.

The causes of this disease are such as lead to the produc-
tion of musty and deteriorated oats and hay. Wet seasons,
during which great difficulty has been experienced in making
hay, have, been frequently attended with very general out-
breaks of this disorder. If oats are injured and allowed
to get damp, are left to germinate and get musty, they
are eminently calculated to induce this disorder. A very
remarkable prevalence of the malady was witnessed in the
vicinity of Paris in 1850, in the Rhine Provinces in 1845, in
Holland in 1851, and repeatedly in Scotland. It is occasion-
ally seen in all large towns, when damaged foreign oats have
been sold in considerable quantities. Army horses fed on
hay and oats supplied by contractors, who buy up anything
cheap enough for their supplies, are liable to severe attacks.
Moiroud and Leblanc have noticed in France that horses that
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belong to plasterers are most subject to the disorder, these
animals taking large quantities of water, especially in the
summer months, when thirst is greatest. Amongst sheep
the disorder has been seen as the result of noxious plants on
certain pastures. The disorder is said to be induced in the
ovine species by Anemone nemorosa, and Pulsatilla, but
more especially by Asclepias vincetozicum.

Symptoms.— Intense thirst—polydipsia—and depraved
appetite :—Copious discharge of urine, distinguished from
healthy urine by the following characters laid down by Pro-
fessor Lassaigne. 1st, It is more watery; 2nd, It contains
free acetic acid; 3rd, There are no earthy carbonates, yet
the essential character of true diabetes, the presence of sugar,
is entirely wanting. The languor, stiff and hesitating gait,
pallor of visible mucous membranes, dry and clammy mouth,
staring coat, and tendency to lick the wall or eat up the litter
and filth, are very characteristic signs of the disorder. The
animals become rapidly emaciated, especially if kept at work
without intermission, and die from exhaustion and inhpaired
nutrition.

The duration of disease varies from a week or ten days to
several weeks, or even months. The chronic form is not
attended with the copious discharge of urine observed in
acute cases. _

Post-mortem appearances.—These consist in pallor of the
body, generally with a flabby bloodless state of the muscles,
of the liver and kidneys.

Treatment.—The food the animals are having must be
changed, a dose of purgative medicine given to each, and the
diet restricted for some days to sound hay in moderate quan-
tity. This is not unfrequently sufficient to check the dis-
order. The intense thirst is greatly allayed by the adminis-
tration of one or two of the following balls :—
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B Iodide of Potassium, . . . 2 dr.
Common mass, as much as sufficient to make a ball. One
daily to horse with diuresis.

Armenian Bole has been prescribed with good effect by
Hertwig, Heckmeyer, and others. Delwart has found two-
ounce doses of creasote, in water, of great benefit. He has
also prescribed iron and carbonate of soda in water. In obsti-
nate cases the tincture of cantharides has been given in half-
ounce doses in mucilaginous decoctions. Leblanc recom-
mends substituting linseed tea for water as a beverage, and
if the animals have a tendency to lick the walls, &c., he adds
magnesia to the tea. In severe cases he has found much
good to be derived from the administration of the aqueous
extract of rhatany, which is probably not better than other
vegetable astringents.

Complicated diuresis is a condition which I have wit-
nessed in overworked animals. It has been seen by Hering
and Perosino after an attack of strangles. The difference
between this and simple diuresis is the frequent high colour
of the urine, with a peculiar sliiny character and strong
odour. I regard this disease as the azoturia of Willis or
ureous diuresis of other authors, due either to “a too rapid
disentegration of tissues, or a defective assimilation of food.”

The symptoms are very similar to those of simple diuresis,
only the emaciation is more rapid, and in animals much re-
duced by hard work, the disease is speedily fatal It is
remarkable to notice the extent to which the muscles of the
body will waste in a few days. The ligamentum nuchee is
easily felt in a tense cord; there is an anxious expression of
countenance, and severe prostration.

The treatment of this disease consists in the use of as-
tringent tonics, mineral acids, easily digested food, and per-
fect rest.
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DI1ABETES MELLITUS—HONEY DIABETES—SACCHARINE
DIABETES.

This disorder has been far more rarely observed than the
forms of diuresis just described, but it may occur in all
animals. There has been very little written on the subject,
and I shall restrict myself here to quoting a history of two
cases, the one in a dog, and the other in a monkey, reported
by M. U. Leblanc:—

The first case was in a large six-year-old greyhound, fed
exclusively on flesh. He drank much, urinated often and
copiously, ate more than usual, became rapidly emaciated,
was constipated, with dry clammy mouth, harsh dry skin,
and staring coat. The case was treated by linseed decoction
with imperfect success, and 8 grains of the extract of rhatany
were then given daily, causing diminution of the urinary
secretion, also reducing the enormous appetite and increasing
emaciation, the thirst meanwhile continuing as before. At
this time—about two months sfter the onset of the malady
—the creature began to cough, and the discovery was made
that the urine contained sugar. Accordingly the treatment
recommended by Bouchardat in similar cases in the human
subject was adopted. The meat diet was continued, 15 grains
of carbonate of ammonia were given morning and evening
a short time before feeding, the patient was kept in a warm
place with a wobllen rug over him, and was brushed ener-
getically several times a-day to activate the functions of the
skin. Mucilaginous injections were employed to overcome
the constipation, and two drops of laudanum daily adminis-
tered. Under this treatment the appetite diminished, but
the thirst continued, and emaciation progressed rapidly. By
giving linseed decoction, the appetite was somewhat restored.
The animal, however, became gradually worse, the coughing

voL. IL 2U
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became more violent, and one day he picked up a bit of an
old shoe and suddenly swallowed it; some hours later the
debris of this body was rejected by emesis, but the vomiting
continued, accompanied by bloody stools, and some days
afterwards the creature died No autopsy was made. This
case proves that amylaceous articles of diet are not necessary
to the development of diabetes mellitus, although such agents
have been found in the human subject to aggravate the dis-
ease. That the whole diet was animal there can be no doubt,
as the dog was under the immediate care of M. Leblane.

The next case occurred in a monkey, and continued for
the space of six months, when it ended in death. It was fed
on all manner of aliments,—bread, biscuits, vegetables, fat
broths, milk, flesh, and confections. He drank every instant
if permitted, and passed large quantities of urine, which was
repeatedly anlysed by M. Poggiale, Member of the Academy
of Medicine, and Professor of Chemistry at Val-de-Grace,
and found to contain sugar in large amount.

The treatment consisted in giving bicarbonate of soda
and the water of Vichy. The diet. was flesh, fat broth, and
gluten bread. Linseed decoction was prescribed, but beside
this the animal drank large quantities of pure water. This,
like the former case, was unsatisfactory, the creature being
alternately better and worse, and succumbing at the end of
six months.

I8CHURIA—DYSURIA—STRANGURY—SUPPRESSION
oF URINE. _

The several conditions I here group together are all cha-
racterised by the checked discharge of urine. This may con-
sist in suppressed secretion—ischuria; in the painful dis-
" charge of a little urine—dysuria; and lastly, in the passage
of urine in drops—strangury.
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The secretion of urine may be totally arrested, as in
nephritis, especially due to an overdose of cantharides or
other potent diuretics. Again, in febrile disorders, the urine
becomes very scanty and acrid. It induces irritation of the
urinary passages, and is discharged in drops.

When there is true suppression of urine, symptoms of
blood poisoning—uremia—occur. There are instances in
which the elements of urine are discharged by other organs,
and Bernard and Barreswil detected salts of ammonia in the
intestinal secretion of animals after extirpation of the
kidneys. So long as this vicarious discharge kept up, the
poisonous effects of urea in the blood were not manifest.
Shivering fits, dulness, laboured breathing, vomiting in dogs,
diarrheea, and fetid exhalations from skin and lungs, are
characteristic symptoms of severe forms of this disorder.
Death speedily results if treatment is not beneficial.

Treatment depends on the cause of the checked discharge
or suppressed secretion. Warm baths in the smaller ani-
mals, mucilaginous draughts, and a brisk purgative, are
useful remedies. Diuretics are of great service when the
secretion of urine is checked without the existence of
nephritis.  Spirits of nitric ether, in considerable doses,
nitre, and digitalis, are much to be relied upon. There are
some cases which prove incurable, and there are many whigh
depend on mechanical causes which the surgeon overcomes.
These we shall consider under the next head.

RETENTION OF URINE.

The immediate causes of retention are numerous, Hert-
wig has enumerated them as follows:—1. Inflammation of
the neck of the bladder, or of the urethra; 2. Paralysis of
the bladder, or spasm of its meck; 3. Calculi or polypi in
the neck of the bladder, enlarged prostate or other produc-
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tions in, or in the vicinity of, the bladder; 4. Calculi or
parasites in the urinary passages; 5. Contractions of the
latter; 6. Obstructions at the urethral opening, due to con-
tractions .or to accumulations of the preputial secretion; 7.
Excessive accumulations of feces in the rectuw, prolapsus
vaginss, uteri, &c.

The indirect causes of retention are very numerous. It is
an accident much more frequently witnessed in male than
female animals. Any causes that may induce the numerous
conditions under which it is observed, are of course amongst
the mediate or indirect causes of retention, such as the acci-
dental administration of potent diuretics, cantharides, &c.,
inducing inflammatory disorders, mechanical injuries leading
to strictures, &ec.

Symptoms.—Frequent and ineffectual attempts to urinate,
restlessness, pawing, stamping with the hind feet, and look-
ing round to the flank. The bladder is felt to be distended
with urine by physical exploration. This is performed with
the hand or finger according to the animal: in the male by
the rectum, and in females through the vagina.

-The special causes of retention are diagnosed by symp-
toms described under the separate heads Cystitis, Spasm of
the Bladder, Paralysis of the same, Vesical or Urethral Cal-
culi, &c,

Simple cases of colic are frequently regarded by non-pro-
fessional persons as cases of retention of urine, and this in
consequence of the secretion of urine being checked in cases of
constipation and spasm of the intestines, especially in the
horse. The distingnishing symptom between ordinary colic
and retention of the urine, is the attempt to urinate in the
latter disease.

Treatment.—This consists in the removal of the cause, in
withdrawing the urine by artificial means, and in avoiding
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accidents which may arise from neglecting
animals whilst in pain, &ec.

There are various remedies to apply for
the removal of the cause of retention,accord-
ing to the nature of the disease. When
possible, a warm bath should be given the
animal, and a dose of purgative medicine.
Warm water injections, the internal admi-
nistration of opium, in some cases attended
with severe spasm and pain, and the early
use of the catheter, are amongst the most
useful means to adopt to afford speedy
relief

Catheters have beenconstructed of leather
and metal, or of gutta percha, both for male
and female animals.

For the horse a flexible tube about three
feet and a half feet in length, with a rounded
extremity, to pass freely through the ure-
thra, is usually employed in this country.
Hering says that he has left such a tube in
the urinary passages days and even weeks
without in any way injuring the organs.
The horse catheter invented by Professor
Brogniez, of the Bruxelles Veterinary Col-
lege, is a most convenient instrument. It
is composed of a tube divided into a smaller
part about 11 inches in length, with a
rounded head about five lines in thickness,
The lesser portion is made of a spiral wire
tube, covered by gutta percha. It is at-
tached to a thicker and less flexible tube ;

17 inches in length. A steel director with {

Fig. 163.—a a, Straight portion of tube; b b, flexible portion, ¢, the same portion flexed after withdrawal
of the stilet; d, wooden handle of latter.

37
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a wooden handle is employed, and fits accurately to the
tube.

In using this catheter, the little instrument here drawn is
often employed to dpen the mouth of
the urethra, and facilitate the introduc-
tion of the tube. The catheter is pushed
up to the notch of the ischium, the stilet
is then withdrawn, and the tube is
pressed into the bladder. As the stilet
i withdrawn, the flexible tube turns
aaturally into the bladder.

The elastic tube for mare or cow is
tbout eight inches in length, and from
three to four lines in thickness. _

In the ox the catheter cannot be used, Fig. 164,
in consequence of the curve in the penis, shown in the annexed

engraving ‘—

Fig. 165.

a. Urinary vladder. Jf. Commencement of the cavernous por
b, Ureter (divided. tion of the penis (removed.)
¢. Vesicula seminales. x First,
d d. Membranous or pelvio portion of the A. 8econd, » Curves of penis.
hra 4. Third

urethra. 5
¢. Musgular coat of urethra, k. Anterior extremity of the penis,
1 1. Retractus of the penis.
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In the dog some difficulty is experienced from the bone
in the penis. The catheter for this animal should be from
six to eight inches in length, and from one to two lines in
thickness. It is readily introduced through the urethra as
high up as the superior extremity of the bone of the penis.
In pushing it beyond this, we experience the opposition of
the sphincter urethre, and it is only by very steady and
persistent pressure, without unduly forcing the instrument,
that we succeed in passing the catheter in the dog.

In the ox, and sometimes in the horse, ram, and other
animals, the urethra has to be opened in the perinceum
This operation will be described under the head Lithiasis.

INCONTINENCE OF URINE.—ENURESIS.

This disease consists in a difficulty to retain the urine in
the bladder. There are two forms of enuresis: one that is
not noticed by veterinary authors in this country, and which
consists in the constant passage of urine through the open
urachus in young animals; and the second is the constant dis-
charge by the natural passage from paralysis of the bladder
in cases of ordinary paraplegia, or sometimes in calculous
disorders.

Incontinence of urine from pervious urachus, is always
noticed in calves and foals shortly after birth. The animals
are not seen to urinate naturally, and the secretion is seen
to drop from the navel. The hair in this region is always
wet, and excoriations are apt to occur. A couple of silver
wire sutures through the opening suffice to close it, or ap-
plying a little powdered sulphate of zinc or copper over the
part, so as to induce granulation and cicatrization.

The involuntary discharge of urine through the urethra in
cases of paralysis is apt to be complicated with irritability of
the bladder. Enuresis is said to occur in pigs after eating
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of polygonum hydropiper and lapathifolium. In all thess
cases we should give a cathartic, and follow it up by the ad-
ministration of nux vomica, strychnia, and tonic preparations.
Cantharides may be given in doses varying from 5 to 15
grains to horse or ox, repeated every other day for 8 or 10
days. It may be combined with strychnia. Cold water in-
jections into the rectum are also very beneficial.

ALBUMINURIA—BRIGHT'S DISEASE—ALBUMINOUS URINE—
ALBUMINOUS NEPHRITIS—(GRANULAR DEGENERATION
OF THE KIDNEYS.

The presence of albumen in the urine was first noticed by
the late Mr William Percivall as far back as 1838. Dr Bright
wrote on the disease as affecting man in 1847, and to this
day it is known as Bright's disease. Abroad the observations
regarding albuminous urine in the horse have been numerous,
but some confusion has arisen from including under this
head enzootic heematuria. It was originally thought that the
presence of albumen in the urine depended on a specific dis-
ease of the kidneys, but it is seen in many conditions of the
system, and especially in diseases of the nervous system in
the lower animals. It is witnessed in horses that have been
overworked, and in those suffering from diuresis. Rodloff
says that it occurs in the contagious disease of the generative
organs of stallions, so prevalent in some parts of the Conti-
nent. Diseases of the skin and of the liver are apt to become
complicated by albuminuria, and in proportion to the quan- -
tity and quality of the albumen excreted, is there danger of
the development of organic changes in the kidney. This
observation, made first by human physicians, has been con-
firmed by veterinarians. The circumstances under which
albuminous urine occurs in the horse support the views pub-
lished by Mr Hamon on the nervous nature of albuminuria.
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Hamon finds (1) that activity of the voluntary muscles causes
. an increase of the albumen in the urine, proportionate to the
degree of exertion. (2.) Digestion also increases the amount
of the albumen in proportion to the indigestibility of the
food. (3.) Purgatives increase the albumen according as
they excite the intestinal peristalsis. (4.) Diuretics do not
aggravate, rather diminish, albuminuria. (5.) Emetics cause
mostly an increase, sometimes a diminution, of the excretion
of albumen. (6.) Attacks of dyspncea aggravate the renal
disorder. The author’s general conclusions are the follow-
ing: “ Albuminuria is not a primary renal disease, for there
is albuminuria without pre-existing renal disease, and albu-
men often disappears from the urine while the renal disease
persists. Albuminuria is a sign of cerebro-spinal affection,
and can be produced by directly acting on the nervous
system, or by diseases of the same.”*

Albuminuria is therefore, as a rule, symptomatic of other
diseases. There are cases, however, which justify our speak-
ing of one form as essentially idiopathic. Mr Percivall’s
remarks on the disease can be very appropriately quoted here.
He says:

“To this subject my attention was first drawn in December,
1838. An officer’s charger, six years old, thoroughbred, who,
before he came into the possession of his present owner, had
been much used, and had obtained a good character as a
hunter, exhibited some rather strange symptoms, respecting
which my first impression was, that he might have sprained
his loins under too heavy weight in the riding-school. With
a view of shedding some additional light upon his case, I
desired that some of his urine might be caught; and this cir-
cumstance it was that at once unravelled the nature of the
disease of which he was the subject. The urine proved to be

* Year-Book of Medicine, Surgery, &c. London, 1862.
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light-coloured, but very thick in its consistence; in fact,
when poured into a glass, it resembled so much melted
calf’s-foot jelly. I lost no time in consulting some of
our best works on human medicine on the subject, and soon
learned that the case must be one of ‘serous or albuminous
urine,’ a conclusion in which I became afterwards confirmed
by the application to the fluid of the usual tests. Since this
I have noticed two other cases.

“The symptoms observed in one slight case were, a con-
tinual desire in the horse to stretch himself out in his stall,
and in this position to continue, with his fore legs extended
under the manger and his hind ones backwards, unless dis-
turbed, all day long; not for the purpose of staling, but
apparently because that posture seemed an easy or a com-
fortable one to him. In another case, the horse stood in his
stall “all of a heap,’” with his back roached and his hind legs
advanced underneath his body. Led out, the animal in his
gait evinces stiffness in the back and loins, which is most
manifest in turning round. There is some fever attendant;
but this, in a slight case, will but amount to some heat of
mouth and acceleration of pulse, without materially affecting,
perbaps, either the spirits or the appetite. In a severe
attack, however, there will be rigors, and a great deal of
irritation, manifested by accelerated respiration, by loud
blowing or puffing-at the nostrils, by anxious countenance,
and small quick pulse; combined with extreme disinclination
to move, and great pain and difficulty in progressing and
turning the hind parts. The bowels are commonly confined.

“The state of the urine, however, must constitute our
diagnosis. The groom must seize the earliest opportunity to
collect some. Should it prove albuminous, it will assume a
deep or dead straw-colour, and be found of the consistence of
a thick solution of gum. Submitted to the test of bichloride
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of mercury, it will yield a copious milky flocculent precipitate
resembling white of egg; and in some cases—not in all—
the albumen contained in it will coagulate on exposure of
the urine to heat: when this last test fails, I take it the
failure is attributable to the large quantity of water with
which the albumen is united. Its coagulation, however, may
still be effected by adding a little acetic acid, and afterwards
some prussiate of potass.

“The adult period of life seems the time at which we are
to look for this disease. My patients were aged six, seven,
and eight years.

“Relapse took place in one instance. The first attack,
but slight, happened in April 1839; the second, very severe,
occurred in March 1840.

“During cold weather the disease has appeared. I have
had no case in summer.”

On the subject of analyzing the urine for albumen, I have
to direct the reader’s attention to page 26.

The treatment of albuminuria has not been made the sub-
ject of any important observations. It is found that regu-
lating the diet, and supporting the animal by mineral acids
and mineral tonics, is the best treatment in cases due to over-
work Opium is recommended by Mr Percivall to check the
discharge of albumen. Tannin bhas been also used for this
purpose.  Special treatment is required in the various mala-
dies of which albuminuria is but a symptom.

HAMATURIA—DISCHARGE OF BL0OD WITH THE URINE.

This disease is amongst the most frequent ones affecting
horses and cattle. There are two varieties, the tdiopathic
and traumatic.

The traumatic haeematuria occurs as the result of strains—
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cart-horses with heavy loads to draw or to support down hill,
hunters in taking extraordinary leaps, and other animals from
blows and other acts of violence, sustain injury to the kidneys,
whereby blood is discharged. In calculous disorders bloody
urine is not unfrequently discharged.

Traumatic heematuria is characterised by symptoms of
pain in the lumbar region, feverish excitement, sometimes
paralysis of the hind quarters, and the blood discharged clots.
It is apt to separate from the urine on the floor, so that the
colour of the urine is not a uniform red as in cases of enzoo-
tic heematuria. '

Owing to the difficulty in healing of some renal wounds,
we find some horses after severe attacks of hematuria liable
to a recurrence of the disease, if subjected to any extraordinary
exertion. Such relapsing hsematuria renders an animal un-
sound, and indeed useless.

Treatment in traumatic hseematuria consists in keeping
the animdl quiet, pouring cold water over the loins, or giving
a cold water injection, and administering internally; should
the hamaturia persist, acetate of lead, sulphate of irom,
sesquichloride of iron, tannin, catechu, or other mineral or
vegetable astringent.

The following prescriptions are of service:—

B Acetate of lead . . . . 10gr
Acetate of zinc . . . . 4 dr.
Catechu . . . . . 2 dr.

Common mass as much as sufficient to make into a ball.
A similar dose to be repeated for several days if necessary;
or,

B Tannin . . . . . . 4 dr.
Powdered catechu . . . . 1dr.
Powdered opium . . . . 1dr.
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Treacle, as much as sufficient to make into a ball with a
little common mass. The dose to be repeated several times
if necessary.

Idiopathic Hematuria is a disease observed under a great
variety of circumstances. It occurs in the horse, cattle, and
sheep, as an enzootic disease, and it is remarkable that there
are districts where the disease prevails amongst horses, there
are others where it prevails amongst cattle of all kinds, male
and female, and there are others where it affects only cows
after parturition.

Enzootic Hematuria of Horses.—This malady has been
described by the Germans under the head of “Schwarze
Harnwinde.” It prevails in Bavaria, and especially on the
borders of the Danube. It has been regarded as a blood
disease; it occurs in horses, and very rarely in mares, and
its victims die in the course of from one to three days.

Symptoms—Stiff gait, weakness of the hind-quarters, fre-
quent pulse, redness of visible mucous membranes, anxious
expression of countenance, and sweating; a remarkable
swelling of great firmmess occurs over the loins and hips, and
there is a copious discharge of urine of a very dark red or
brown colour. Great difficulty of breathing ensues, tetanic
symptoms supervene, and death.

Post-mortem appearances reveal the dark semifluid condi-
tion of the blood, ecchymoses, absence of any inflammatorv
complications, soft condition of liver and kidneys, and dis-
tension of the bladder by a dark-coloured urine.

The treatment resorted to consists in blood-letting, purga-
tives, and then followed up by the astringents recommended
above for traumatic haematuria.

The other forms of idiopathic heematuria have been classi-
fied by Hering under two heads—sthenic and asthenic.

The sthenic hamaturia is connected with active conges-
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tion, and even leads to inflammation of the kidneys. The
usual symptoms consist in discharge of urine which is at
first rather dark coloured, reddish, transparent, and after-
wards bloody. The quantity of urine is usually scanty, and
it is emitted with pain. The symptoms of a slight renal in-
flammation appear, such as stiff gait, sensibility of the loins,
staring coat, fever, loss of appetite, suspended secretion of
milk, &c. The symptoms of irritative fever and renal in-
flammation may be severe, and the animals die. In some
cases abscesses form in the kidneys. The disease lasts from
one to three weeks.

This disease is essentially enzootic. It occurs principally
in the spring, and when, with great heat, there is a scarcity
of water. It is due principally to the astringent principle of
plants and young trees which animals eat. In France the
malady is due in extensive tracts of land, to genista hispanica,
and is hence termed “ genestade.” Mercurialis annua and
perrennis have been noticed to induce the disease by Jungin-
ger, Dubois, Schack, and Hering. Kuers has found it due
to polygonum hydropiper, when the malady occurs late in the
season. Hiibner has traced the malady to be due occasion-
ally to arnica montana, and Schneider to aconitum gracile,
which induces discharge of blood with the milk as well as
with the urine. In Holland, enzootic heematuria has been
attributed to aconite, digitalis, ranunculacese, and especially
pedicularis palustris. Weinmann has found it due to pyrola
rotundifolia.

The treatment of this disease consists in removing the
animals from the pastures where they have suffered, ad-
ministering a full dose of a saline purgative, and following .
this up by large doses of linseed tea. When the amount of
depression is great, camphor and ammonia should be given
in gruel or linseed tea. If the discharge by the kidneys is
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escessive, small and repeated doses of opium must be re-
sorted to.

Asthenic hematuria is a disease characterised by debility
and prostration of the vital powers, coupled with a urine of
a red colour, varying in intensity. The symptoms are other-
wise not very different from those of sthenic hematuria.
There is a greater tendency to angemia, and this is indicated
by the pallor of the visible mucous membranes, cold and
clammy mouth, venous pulse, palpitating heart-beats, and
cold extremities. Jaundice is not an unfrequent complication.

On opening the body the tissues are found to be more or
less pale, the kidneys healthy but pale, the liver usually con-
gested, but the blood throughout the body watery and fluid,
ecchymoses are not unfrequently met with on the serous
membranes.

This disease has been recognised abroad as connected with
damp lands and wet seasons. It occurs in hot weather, and
when food is scanty and of inferior quality. It is seen always
on pasture lands, and never in stall-fed animals, except in
Britain, where it occurs amongst cows fed on turnips grown
on damp land.

Red water in cows, which prevails to so great an extent in
different parts of the United Kingdom, is essentially a form
of asthenic heematuria.

The cause is almost invariably feeding on turnips that have
been grown on damp, ill-drained land, and very often a change
of diet stops the spread of this very troublesome disease in a
byre. Other succulent foods, grown under similar circum-
stances, may produce the same symptoms; tending to disturb
the digestive organs and blood-forming process.

In the course of my investigations as to the cause of red
water, I have found that it is unknown on well-drained
farms and in dairies where turnips are used only in a
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moderate degree. The lands of poor people furnish the
roots most likely to induce the disorder; and I can confirm
the statement of the late Mr Cumming of Ellon, who, in
his very interesting essay on the subject,* says, particularly
in reference to Aberdeenshire, that it is “a disease essen-
tially attacking the poor man’s cow; and, to be seen and
studied, requires a practice extending into the less favourably
situated parts of the country. On large farms, where good
stock is well kept, and in town dairies, where artificial
food is used to snpplement the supply of turnips, it is
seldom now seen.”

Symptoms.—General derangement attracts the dmryman 8
attention, and on looking at the urine the cow has passed, it
is observed red or of a reddish brown or claret colour,
sometimes transparent, at others clear. The colour increases
in depth, other secretions are checked, the animal becomes
hide-bound, and the milk goes off. Appetite and rumination
are suspended, the pulse becomes extremely feeble and
frequent, though, as in all debilitating or ansemic disorders,
the heart’s action is doud and strong, with a decided venous
pulse or apparent regurgitation in the large veins of the
neck. In some cases, if even a small quantity of blood be
withdrawn, the animal drops in a fainting state. In red
water the visible mucous membranes are blanched, and the
extremities cold, indicating the languid state of the blood’s
circulation and the poverty of the blood itself. Constipation
is one of the most obstinate complications; and many veteri-
nary surgeons, knowing that if the bowels can be acted on
the animal is cured, have employed purgatives in quantities
far too large, inducing superpurgation, and even death.

* On Puerperal Red Water tn Cows. By Mr M. Cuamwming, V.8,
Ellon, Aberdeenshire. Transactions of the Highland and 4 gricultural:
Soctety of Scotland, vol. iv. page 9.
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Occasionally diarrhcea is one of the first, and not an mn-
favourable symptom.

Post-mortem appearances.—The emaciated body of a cow
that has died of red water is throughout devoid of blood, the
cavities of the heart itself are almost cntirely empty, whilst
the condition of the blood-vessels would lead any one to sup-
pose the animal had been bled to death. Frequently, like in
other blood diseases, there are spots of extravasated blood or
cechymoses on the serous membranes, and particularly within
the heart, beneath its inner lining or endocardium. Occa-
sionally, the tissues of the body are yellow, the gall-bladder
is often full of bile, and the large intestine is distended by
dry hardened excrement.

Treatment.—Large quantities of good linseed tea. Warm
water clysters should be persevered with. If the discharge
of urine be very abundant and very much discoloured, half
a drachm of powdered opium may be given twice, with an
interval of six hours. The second day a bottle of linseed oil
may be given. When the animal recovers, there must be
a complete change of diet.

Favourite remedies for this disease have been stimulants,
astringents, and a strong decoction of the common nettle.
The disease is never inflammatory, and blood-letting, though
recommended by some, is decidedly prejudicial.

ATroPHY AND HYPERTROPHY OF KIDNEYS.

Both the wasting and enlargement of the kidneys are
frequent conditions in the lower animals. Indeed the two
conditions may occur together, as the atrophy of one of the
organs leads to hypertrophy of its fellow, and not unfre-
quently the remaining organ has been found as much as
twice its natural size. ‘

Atrophy of the kidneys is met with most frequently in the

VOL. . - 2X
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pig, and it is not uncommon in this animal, in some parts
of Europe, to find one kidney absent, its fibrous capsule alone
remaining, distended by a yellow fluid, of strong urinous
odour, whereas the opposite organ is much enlarged. There
are some interesting specimens of this disease in the Italian
museums.

Hypertrophy is a common disease in cattle. It is met
with in the finest and fattest oxen. There is no structural
change of importance. The kidneys appear paler and softer
than in their healthy state, but their. structure is normal
They attain as much as two or two and a-half times their
proper weight, and it would appear that this frequent con-
dition of the urinary apparatus is due to stimulating and
moist food, which keep up a constant state of diuresis.

Mr Percivall quotes two cases of hypertrophy of the kid-
neys in the horse. He says:—

“Of enormous enlargement, a case is related by Mr Free-
man, V.S, Winchester, in the Veterinarian for 1839. The
horse was a coach-horse, entire, seventeen hands high, who
became, from being light in his carcass, ‘as large as a cow.’
And when he lay upon his left side, there could be seem and
felt a tumour of large sige, arising from something pressing
against the parietes. There was also much anasarca of the
belly and scrotum. The horse covered up to this time.
Before his death occurred he staled blood in large quantities,
though that might have arisen from instruments improperly
used. The right kidney was enlarged to that degree that
putting my arms round it, I could only clasp my hands, but
could not lift it. The natural texture was lost; it scemed to
consist of cheesy matter enveloped in a strong tunic. The
other kidney was healthy, though rather larger than natural
The enlarged kidney was supposed to weigh upwards of
112 lbs.
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“M. Clipy was called to attend a horse for being off his
feed, which up to that time had always enjoyed good health.
He found his gait difficult, especially of the hind quarters,
and that the slightest pressure upon his loins produced great
pain, particularly when he was made to bend downwards,
which he with all his power resisted. Urinary secretion
scanty and bloody. The next day, in raking the horse, the
rectum was found hotter than natural, the bladder in-a state
of semi-plenitude, and thrust, as it were, into the pelvis; the
kidneys of an enormous size; and at the least touch of them
the patient expressed great pain, and struggled to rid himself
of the man’s arm by violent contractions of the abdominal
muscles. In spite of the most active antiphlogistic treat-
ment, death ensued in eight days. The kidneys were found
enormously enlarged, weighing each from twenty-four to
twenty-seven pounds, occupying all the posterior part of the
abdomen, and in some measure blocking up the opening into
the pelvis, their inferior surface being upon a level with the
pubes. Their surrounding cellular tissue was very much in-
filtrated, and their internal substance generally reddened.”

Other organic diseases of the kidneys are rare. Fatty
degenerations, tubercular deposit, and cancer of the kidney
are not common. Far more frequently we have cystic dis-
ease in the kidneys, due to echinococci or to obstructions in
the uriniferous tubes, accumulations of urine, and thickening
of the saccular dilatations thus induced. Melanotic deposits
occur in the kidneys, as in other organs, in old grey horses.

INFLAMMATION OF THE KIDNEYS—NEPHRITIS.

This is a comparatively rare disease in the lower animals.
When it does occur it is found due to injuries, such as blows
and strains, or to the internal administration of poisonous,
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or of small, but repeated, doses of stimulant diuretics, such as
various resins, cantharides, &c. It is also a disease due to
the introduction of other irritant poisons into the body, and
especially of vegetable products possessed of much astringency.
The malady is not unfrequent in studs where grooms are
encouraged in drugging horses and giving diuretic balls, and
other favourite nostrums.

Symptoms.—The malady is characterised by colicky symp-
toms and considerable fever. The loins are very tender, and
the animal stands with its hind limbs wide apart and stiff,
back arched, and has no inclination to lie down. There is
a peculiarly stiff gait, and occasionally lameness in one of the
limbs. The secretion of urine is very scanty, and so concen-
trated that it irritates the bladder, and there are frequent but
ineffectual efforts to discharge urine. Sometimes blood and
pus are discharged with the urine. The general symptoms
increase in severity. The pulse is frequent, and the artery
feels wiry under the finger; the mouth is hot and clammy,
thirst intense, and bowels constipated. The breathing is
frequent but short, and in the latter stages the expired air is
very offensive. The skin is dry, coat staring, and in very
acute cases there are partial sweats, and a strong urinous
odour emitted with the perspiration.

If the animal is not relieved, signs of exhaustlon listless-
ness, and even coma supervene. The animal falls, struggles
at intervals, and dies.

Post-mortem appearances.—One kidney is, as a rule, more
especially affected. It is enlarged, of a dark colour, and with
red streaks or spots of congestion dispersed through its sub-
stance. Whenever there is a spotted redness, it is found due
tu the congested state of the malphigian tufts. Occasionally
the inflammation attacks a part of one kidney, and wherever
the organ is affected it is found red, with inflammatory
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exudation on its surface and in its substance; the structure
is easily broken down, and sometimes an abscess is found.

T'reatment.—The intestine must be cleared out as much
as possible, and rather frequently, by means of simple warm
water injections. Linseed tea or other emulsions should be
given with liberal doses of acetate of ammonia. In dogs,
small doses of the potassio-tartrate of antimony are very
useful. In the horse, it may be advisable to give a dose of
aloes, but it is best to avoid all active remedies that require to
be given in large doses. Warm fomentations to the loins,
mustard poultices, or a hot sheep skin, afford great relief. If
the pain continues, considerable doses of camphor and opium
are called for.

ABSCESS AND FISTULA.

D’Arboval mentions an interesting case of this disease,
which Mr Percivall has rendered in his work on “ Hippo-
pathology,” in the following terms:—

“ A mare fell into a hole, out of which she was got with
great difficulty. From that moment she experienced incon-
venience in locomotion. The vertebral column appeared in-
flexible, the pulse tense and irregular, the urine scanty, thick,
and sometimes mingled with streaks of blood. The mare lay
down but little, not being able to raise herself up again, with-
out great pain. M. Chouard being called to her, perceived
at the superior part of the right flank a considerable swell-
ing which had been there some time, and bad continued
to augment from day to day without any sign of inflamma-
tion. At the end of a month he opened the tumour, and let
out a prodigious quantity of pus. The puncture cicatrised;
but in six months’ time a deep fistula had formed in it,
which, every time the horse moved, ejected a stream the size
of the finger of white grumous pus. Notwithstanding it was
twice laid open, the fistula would not heal, and the horse



54 ABSCESS AND FISTULA.

sank. Pus was found effused in the abdomen. The right
kidney was four times its natural magnitude. Its pelvis,
greatly distended, contained about three pints of gramous
pus, communicating outwards through an opening in the
posterior border of the kidney, which led into the fistula
that had formed between the peritoneum and psoas muscles.
The left kidney was larger than common, and its pelvis was
distended with nearly a quart of limpid urine. The bladder,
shrunk and thickened in its coats, contained but very little
urine, and that sedimentous.”

CYSTITIS.

Inflammation of the urinary bladder is due to causes very
similar to those which induce nephritis. I have seen this
disease as the result of the internal administration of cantha-
rides. It is attended with serious complications in the
shape of irritation of the intestine, and even nephritis.

Symptoms.—The mouth and fauces, and indeed the whole
of the alimentary canal, being excessively irritated or in-
flamed, the buccal membrane is red, and there is consider-
able difficulty in swallowing. Dogs vomit, and efforts of
a similar nature are made by horse and ruminants. The
genito-urinary organs are very much affected; sometimes
there is diuresis, at others, strangury; the testes are drawn
up close to the inguinal canal. Inall animals there appears
to be a certain degree of sexual excitement. The urine is
voided with difficulty and pain, as it is irritating and burn-
ing; it is highly albu