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PREFACE.

IN reprinting these Lectures from the ¢ British Medical
Journal,” the author, profiting by the kind suggestions of
some friends who have read the Lectures as they appeared
in the journal, has made here and there some changes and
additions. His object has been to give a clear and concise
account of Bright’s Disease, and, in doing so, to avoid all
unnecessary details, and, as much as possible, all doubtful
and disputed points of pathology. Theoretical questions
have been referred to only so far as they appear to throw
light upon the etiology, the pathology, the diagnosis, and
the treatment of the various forms and stages of Bright’s
Disease. The doubtful and disputed questions relating to
the minute anatomy and pathology of renal diseases have
but little interest for the practitioner,and in these Lectures,
which were especially addressed to students, controversial
topics will be found to occupy only a very small space.

SaviLe Row:
September, 1873.
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LECTURE I.

The Minute Anatomy and Physiology of the Kidney—Physical Characters
of the Urine—The Mechanism of Albuminuria—Mode of Testing for
Albumen—Bright’s Disease—History and Definition of the Term—
General Propositions relating to Bright’s Disease: 1. It is of Constitu-
tional Origin : Proof of this—2. The Primary and Chief Changes occur
in the Gland-Cells of the Kidney—3. Changes in Basement-Membrane of
Tubes and Malpighian Capsules often misinterpreted—4. Changes in
Vessels of Kidney and other Organs later and less constant—5. Morbid
Products appearing as Tube-Casts in the Urine are of great diagnostic
value—Mode of examining Urinary Sediments.

AN ExAcT KNOWLEDGE of the structure and functions of
the Kidney is essential for a correct interpretation of its
diseases. I therefore beg first to direct your attention to
certain points of anatomy and physiology which will be
found hereafter to have a direct bearing upon important
pathological questions.

A longitudinal section of the kidney shows it to be com-
posed of a cortical and a medullary portion. The medullary
portion is arranged in the form of cones or pyramids—
pyramids of Malpighi—usually from twelve to fifteen in
number, the bases of which are directed outwards towards
the surface of the gland, becoming gradually continuous

B 3



2 THE MINUTE ANATOMY

with the cortical portion; while the apices are directed
inwards towards the cavity or pelvis of the kidney. The
cortical portion occupies the entire surface of the organ,
forming a layer about two lines in thickness opposite the
bases of the medullary cones, and sending prolongations
inwards between the cones; so that each medullary cone
is surrounded, except at its apex, by the cortical portion
of the gland. The kidney is a tubular gland. The tubes
of the cones take, for the most part, a straight course;
while those of the cortex are extremely convoluted and
tortuous. Tracing the tubes from the apex of a medullary
cone, on the surface of which their open mouths may be
seen, they are found to take a straight course through the
pyramid, branching dichotomously, and diverging from
each other as they proceed. After reaching the base of
the pyramid, their course through the cortical portion
varies : many tubes immediately become very tortuous,
some of them bending down into the interpyramidal por-
tions of the cortical substance, while others pass on in
sets and in straight lines towards the surface ; the tubes
on the sides of each bundle diverging successively, and
then taking a tortuous course through the cortical sub-
stance, so that only a few of the central tubes in each
bundle retain their straight course quite up to the surface
of the kidney. These all finally turn backwards, making
many convolutions in the cortical portion of the gland.
After leaving the medullary cones, the branching of the
tubes, except in very rare instances, appears to cease. In
all the numerous sections of the kidney that I have ex-
amined, I have never seen a convoluted uriniferous tube
either branching or anastomosing with another tube.
Some of the convoluted tubes dip down amongst the
straight tubes, forming loops with their convexities towards
the apex of the pyramid. Henle erroneously supposed that
these looped tubes were closed at both ends, and therefore
quite distinct from those which open into the pelvis of the
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kidney. There is good anatomical evidence that, as each
-convoluted uriniferous tube at one extremity forms a
globular dilatation, which constitutes the capsule of the
Malpighian body, so at the other end it passes into a
'straight tube which opens into the pelvis of the kidney.
For an excellent criticism of the wild and baseless specu-
lations to which Henle’s statements have given rise, I refer
you to Dr. Beale’s book on ¢ Kidney-Diseases, etc. These
speculations have no practical bearing upon the diagnosis
-or the pathology of renal diseases, and I shall not refer
‘to them further.

We have next to trace the very remarkable arrangement
of the blood-vessels within the kidney. The renal artery,
entering the hilum of the kidney, sends small branches to
the areolar and adipose tissue outside the pelvis, and then,
‘passing into the substance of the organ, breaks up into
terminal branches, which, with a few exceptions to be
presently mentioned, correspond in number with the Mal-
pighian bodies. Each terminal artery—the afferent
artery of the Malpighian body—perforates a Malpighian
capsule, and thus passes within the dilated end of the
uriniferous tube. It there breaks up into loops of capil-
laries, which take a more or less tortuous course; these .
again unite into a single efferent vein, which pierces the
Malpighian capsule near the entrance of the afferent
artery ; it then enters the capillary plexus which lies out-
side the tubes—the antertubular plexus (see Fig. 1).
The intertubular capillaries anastomose freely on all sides,
so as to form a continuous mnetwork, whence the blood is
ultimately collected into the commencing branches of the
renal vein. The course of the circulation through the
kidney, then, is as follows:—The blood passes from the
renal artery through the afferent arteries into the Mal-
pighian capillaries ; from these it is carried by the efferent
veins to the intertubular capillaries; and thence it passes
out of the kidney by the renal vein. The greater part of

B2



4 THE MINUTE, ANATOMY

the blood which passes into the interior of the kidney takes
the course which I have described ; but amongst the
straight tubes of the pyramids there are certain vasa recta
which have a different distribution. Some of these vasa
recta are efferent veins from Malpighian bodies near the
bases of the pyramids, which, as originally described by
Bowman, take a straight course towards the apices of the
cones, and terminate in capillaries, from which the blood

Fig. 1.—Plan of the Minute Structure of the Kidney. a. Artery, sending an afferent:
branch, a 7, which breaks up into m, the Malpighian capillaries. e r. Efferent vessel,
which conveys the blood from the Malpighian capillaries into p, the plexus of capil-
laries between the tubes. These again unite, and form the vein 2. ¢. The urini-
ferous tube, ¢. The capsule of the Malpighian body. The course of the circulation
is indicated by tke arrows.—x 60.

is returned by venous radicles, which also take a straight
course and join the renal vein. But, in addition to these
venous branches, it has been shown by Virchow, Beale, and
others, that there are arterial vasa recta which pass off
from the artery, take a straight course between the tubes
of the cones, and terminate in a capillary network sur-
rounding the tubes. These arterial vasa recta are probably
the chief nutrient vessels of the pyramids. They may,
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therefore, be looked upon as analogous to the bronchial
arteries in the lungs and the hepatic artery in the liver.

Each Malpighian body, as we have seen, consists of a
globular plexus of capillaries contained within the dilated
end of a convoluted tube; and we have now to consider
briefly the structure of the uriniferous tubes. The tube
is composed of two anatomical elements—the basement-
membrane and the epithelium.

The basement-membrane is a thin transparent lamina,
appearing, as a rule, structureless and quite homogeneous,
the slightly fibrous appearance which it sometimes presents
being probably due to contraction and corrugation after
the sections which must of necessity be made for miecro-
scopic examination. This membrane is in direct contact
on its outer surface with the intertubular capillaries, and
on its inner surface with the epithelial lining of the tubes.

The epithelium in the convoluted tubes differs from that
in the straight tubes. In the convoluted tubes, the epi-
thelium is of the true glandular character. The cells are
somewhat angular in outline; and between this and the
central nucleus there are a number of granular particles.
The cell-wall is often indistinct, and readily disintegrated
by the action of water. The cells form a single layer
-within the tubes; and this cell-lining occupies from one-
third to one-half of the diameter of the tube, leaving a
clear canal in the central axis of the tube. (Fig. 2.)

The epithelium in the straight tubes is flatter, less gra-
mular,and has more the character of pavement-epithelium;
so that the clear canal within a small straight tube is wider
than that of a convoluted tube of larger size.

In the human kidney no epithelial cells can be seen
either lining the Malpighian capsule or covering the
Malpighian capillaries. In the kidney of the rabbit and
other of the lower animals, after staining with nitrate of
silver and carmine, an endothelial lining of the capsule is
‘rendered visible. In the kidney of the newt and the frog,
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a delicate layer of ciliated epithelium may be seen within
that portion of the Malpighian capsule which lies next to-
the opening of the tube ; and, in the newt’s kidney, vibra~

Fig. 2.—Portion of a Convoluted Uriniferous Tube. The lining of glandular epithelium
leaves a clear canal in the middle, which is equal to about half the diameter of the-
tube.— x 200.

tile cilia may be seen throughout the entire length of the

uriniferous tubes.

The appearance to which Goodsir originally gave the-
name of the matriz of the kidney has been a source of’

much perplexity to anatomists and pathologists. Fig. 3.

Fig. 3.—Section of the Cortex of the Kidney, after washing in water to remove the-
Gland-cells. The smaller rings are sections of the basement-membrane of the tubes:
the lg.rgelti ring is. a segtiotr} of a.fMalpighian capsule. In three sections of a tube tbé
gland-cells remain. Sections of capillaries are seen here and there 2
spaces between the tubes.— x 200. e oo

represents an appearance which results from washing a.
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thin section of the cortex of an uninjected kidney in water,
so as to remove the gland-cells. The appearance is that
of a fibrous network enclosing circular and oval spaces.
The explanation of the appearance is this. The tubes lie
in close contact with each other, having the intertubular
capillaries between them. A thin transverse section gives
a reticular appearance; the rings being formed by the
basement-membrane of the tubes, with the capillaries in
the interspaces and angles. The so-called matrix has no
existence apart from the basement-membrane and capil-
laries. The convolutions of the tubes and the network of
capillaries mutually support each other. No connective
or supporting tissue is required; and, as Dr. Beale well
remarks, the intervention of any such tissue would tend to
increase the distance between the secreting cells and the
blood, and so render the gland less perfectly fitted for the
discharge of its function. Ludwig states that ¢no fibril-
lated connective tissue exists between the tortuous portions
of the urinary tubules’ (Stricker’s ¢ Manual of Histology,’
New Sydenham Society’s Translation, vol. ii. p.106). There
is no more appearance of connective tissue on the outer
surface of the basement-membrane between it and the
capillaries than there is on the ¢nner surface between it
and the gland-cells. The tissues on either surface of the
basement-membrane adhere to it without the intervention
of another tissue to which the term connective tissue can
be given (seeFig.4). If there be any connecting medium
it is a homogeneous and structureless element.

You may make a coarse imitation of the fibrous network
of the kidney by taking half a dozen india-rubber tubes,
cementing them together side by side, so as to form a
bundle of parallel tubes. Transverse sections will then
form a network, the rings of the meshes being formed by
the divided india-rubber tubes, as the reticular appearance
in the kidneys is the result of sections of the basement-
membrane of the uriniferous tubes.
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-~ Bear in mind, then, that there is no distinct structure
to which the term ¢matrix’ can be applied. The fibrous
appearance represented in Fig. 3, which has been often

Fig. 4.—Section of the Cortex of the Kidney. The gland-cells are here attached to the
inner surface of the basement-membrane. The light interspaces correspond with
the rings of the basement-membrane in Fig. 3.—x 200.

described as a morbid formation of fibrous tissue sur-

rounding and constricting the tubes, is, I hope, rendered

quite intelligible by the description which I have given you.
The diameter of the convoluted tubes is remarkably
uniform, and equals about one-five-hundredth of an inch.

irig, 5.—Section of a Medullary Cone. The rings which are here of unequal si e
sections of the straight tubes. Inone section the epithelium remains?— x 2s01(§?5 g

That of the straight tubes is much more variable. While
many straight tubes have a narrower outline than the
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convoluted tubes, but a wider canal, in consequence of the
more flattened form of the epithelium, others, especially
near the apex of a cone, are more than twice as large as
the convoluted tubes. This may be seen by a comparison
of Figs. 3 and 5, the latter representing a section of
straight tubes in a cone. The basement-membrane of the
straight tubes is somewhat thicker than that of the convo-
luted tubes, and the medullary cones are firmer than the
tissue of the cortex.

Nerves.—The nerves of the kidney are chiefly derived
from the sympathetic. In man and in the higher animals
it is difficult to trace their distribution ; but in the kidney
of the newt Dr. Beale has found that not only are the
terminal branches of the merves distributed to the small
arteries and veins, but also to the convoluted tubes and to
the Malpighian and intertubular capillaries. The nerve-
fibres are all connected with ganglion-cells, from each of
which two or more fibres proceed in different directions,
and so establish a communication between various parts
of the organ. It is probable, as Dr. Beale suggests, that
the nerves which are distributed over the uriniferous tubes
constitute an afferent system, which, through the nerve-
centres and the efferent nerves distributed to the arteries,
are capable of influencing and regulating the blood-supply
to the capillaries, and so the functional activity in health
and in disease.

Practically, the kidney may be said to be made up of
two sets of tubular vessels—one set of tubes containing
blood, the other containing gland-cells ; and the organ is
so constructed as to bring the two sets of tubes—the
sanguiniferous and the uriniferous—into close and intimate
relationship with each other.

The Function of the Kidneys is to discharge from the
body superfluous water, together with certain peculiar
urinary solids. There appears no reason to doubt the
essential accuracy of Mr. Bowman’s original doctrine that,
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while the convoluted tubes, with their lining of gland-cells,
are the agents by which the solids of the urine (the urea,
uric acid, etc.) are secreted, the watery portion of the
secretion is chiefly discharged through the Malpighian
bodies.

The convoluted tubes resemble, in all essential points,
the secreting tissues of true glands, and especially in the
character of their epithelial cells; while the Malpighian
bodies, in their structure and arrangement, form a striking-
contrast. The epithelial cells either cease altogether or
entirely change their character within the Malpighian
capsules. The Malpighian capillaries lie within the dilated
ends of the tubes, and are entirely uncovered by epithelium..
¢ It would be difficult,” as Mr. Bowman says, ‘to conceive
a disposition of parts more calculated to favour the escape
of water from the blood, than that of the Malpighian body.”
Each afferent artery breaks up into a number of minute:
capillaries of far greater aggregate capacity than itself.
Hence must arise an abrupt retardation of the blood-stream.
The vessels in which this delay occurs are uncovered by
cells. The interior of the capsule certainly in the lower
animals, and probably in the higher, is lined by cilia whose
motion directs the current of liquid towards the orifice
of the tube. ¢ Why is so wonderful an apparatus placed
at the extremity of each uriniferous tube, if not to furnish
water, to aid in the separation and solution of the urinous
products from the epithelium of the tube ?’

The epithelium of the straight tubes, as I have before
mentioned, is allied to the lamelliform or pavement variety.
It probably has no glandular function, the tubes which
form the medullary cones being merely ducts for conveying
away the secreted products from the convoluted tubes into-
the pelvis of the kidney.

The precise mode in which the glandular epithelium
separates its peculiarproducts from the blood and discharges.
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them into the duct, is a mystery which has not yet been
solved. It is probable that the cells of the kidney con-
tinually pass away in the secretion, and that they are as:
constantly replaced by new formations ; but, whatever may
be the process by which these changes are effected, no entire
gland-cells, nor even the débris of renal epithelium, are
normally visible in the urine. The appearance of renal
cells in the urine affords undoubted evidence of a patho-
logical process.

Conflicting results have been obtained by different ex--
perimenters in their attempts to solve the question whether
the peculiar urinary constituents exist ready formed in the-
blood and are only separated by the kidney, or whether
they are formed wholly or in part by the gland. It had
long been the accepted doctrine that urea and uric acid
exist normally in the blood, that they are thrown out by
the kidneys, and that they accumulate and cause ursemia
when the secretory function of the kidney has been im-
paired by disease. Dr. Oppler of Berlin threw a doubt
upon this doctrine. He found, as he believed, much more
urea in the blood of dogs whose ureters had been tied than
in the blood of those whose kidneys had been extirpated,
and he concluded that the excess was due to the formation
of urea by the kidneys in the first class of cases. It1is
probable that animals live longer after ligature of the
ureters than after the more formidable operation of nephro-
tomy, and this may explain the excess of urea in the
ligatured cases. The more recent observations of Meissner
and others have tended to re-establish the older doctrine
by showing that urea and uric acid exist in the blood of’
healthy animals, and, moreover, that they are so abundant
in the liver as to render it probable that the liver is the
chief seat of their formation.!

1 Seo for references to theso experiments, New Sydenham Society’s.
Biennial Retrospect, 1867-8.
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There is, then, good reason for the doctrine that
the urinary constituents are largely brought to the
kidney by the blood, whence they are discharged through
the uriniferous tubes of the gland; and hence arises the
contamination of the blood by urine when the kidneys are
structurally changed and their excretory function suspended
or much impaired.

Physical Characters of the Urine.—Healthy urine is a
transparent sherry-coloured liquid, having an acid reaction
and a density usually ranging between 1015 and 1025, but
it may temporarily fall much below or rise considerably
above these limits without being morbid. The daily se-
cretion of urine has been estimated by some observers to
be as low as 35 ounces ; by others as high as 81 ounces
(Parkes ¢ On the Urine,” p. 5) ; the mean being 50% ounces.
The amount secreted depends upon the measure of fluid
taken in and the amount passed off by other channels,
especially by the skin.

Referring you for a detailed account of the chemistry of
the urine to the works of Parkes, Thudichum, Beale, etc.,
I may remind you in passing that, as the lungs and the
liver are large eliminators of carbon, so the urinary secre-
tion is remarkable for the abundance of its nitrogenous
constituents. Urea, the chief urinary solid, contains a
large proportion of nitrogen, and the amount of urea dis-
charged by an adult male in twenty-four hours ranges,
according to different observers, from 286 grains to 688
grains, the mean being 512 grains (Parkes, pp. 7 and 8).

The Mechanism of Albuminuria.—Now, before I pro-
ceed further, let me show you, by referring to the anatomy
of the kidney, that the peculiar position of the Malpighian
capillaries within the dilated ends of the uriniferous tubes
is attended with this result, that any interference with the
circulation through the kidney is apt to be associated with
an escape of blood-constituents through the Malpighian
capillaries, which, mingling with the urine, render it
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either bloody, or, if the serum alone escape, simply albu-
minous.

Looking at the plan of the renal circulation (Fig. 1),
you see that, whether the escape of blood-constituents be
traceable to an altered physical relation between the blood
and the walls of the vessels, or to engorgement of the
Malpighian capillaries, the result of an increased afflux of
blood through the arteries or of an impeded return of
blood through the intertubular capillaries and veins con-
sequent on an obstruction within the kidney itself, or
beyond, in the heart or lungs—in each and every case the
blood-materials, transuding through the walls of the Mal-
pighian capillaries into the tubes, mingle with the urine
and render it bloody or albuminous. There are many
interesting points of analogy between the liver and the
kidney as regards structure, functions, and pathology ;
but in the liver there is nothing analogous to the intra-
tubular Malpighian capillaries, and therefore, while albu-
minuria is of very common occurrence, an albuminous or
sanguineous condition of the bile is a rare event.

Tests for Albumen in the Urine.—Albuminous urine is
usually coagulated by heat short of the boiling point, and
by nitricacid. A careful application of both tests can rarely
lead to error, but mistakes have often arisen from the
employment of only one of these methods. Heat alone will
not coagulate albumen in urine which is neutral or alkaline.
In such a case, the addition of nitric acid coagulates and
precipitates the albumen. Add a few drops of liquor
potass® to albuminous urine, and you will find that it will
not coagulate by heat.

On the other hand, in urine which is alkaline, neutral,
or feebly acid, a precipitate of phosphatic salts may be
thrown down by boiling, and this may be mistaken for
albumen. The addition of a drop or two of nitric acid
immediately dissolves the phosphatic sediment and renders
the urine clear. You see, then, that if you trust to heat
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alone, you may fail to detect albumen, which is abundantly
present; or, on the other hand, you may mistake a phos-
phatic sediment for albumen.

The addition of a few drops of nitric acid to albuminous
urine usually forms an unmistakable coagulum. This test
employed alone would less frequently mislead than heat
alone. In using the nitric acid test, certain facts are note-
worthy, and some care is required to avoid error.

1. The addition of a drop or two of nitricacid occasion=
ally forms a precipitate of albumen, which is rapidly re-
dissolved; then the further addition of the acid causes a
permanent precipitate.

2. The addition of a small quantity of nitric acid to
urine—as much acid, for instance, as may be left in an un-
washed test-tube which has contained a mixture of urine
and nitric acid—will prevent the coagulation of albumen
by heat.

3. Heat alone does mnot always coagulate albuminous
urine which is highly acid, and to which no extraneous
matter has been added.

It has been found that any free acid, whether vegetable
or mineral, which does not itself coagulate albuminous
urine will prevent the coagulation of albumen by heat.

4. An excess of nitric acid, may decompose or dissolve
a scanty sediment of albumen, especially when added to
boiling urine.

5. Nitric acid added to urine containing urates abun-
dantly may cause a cloudy precipitate of uric acid. When
boiled, the urine becomes clear and of a dark colour by the
decomposition of the uric acid.

6. A crystalline precipitate of nitrate of urea in concen-
trated urine could scarcely be mistaken for albumen,

7. Urine containing copaiba, cubebs, and other resinous
substances, may be rendered turbid by nitric acid, but not

by heat. The odour of the resin may be detected in such
urine.
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In conclusion, let me remind you of two delicate tests
. for a mere trace of albumen : 1, in urine which is turbid
‘with urates ; and 2, in clear urine.

1. Pour the turbid urineinto a clear test-tube until the
tube is two-thirds full. Hold the tube steadily by the
lower end, and heat the upper stratum of urine over a
spirit-lamp. The liquid is first cleared by solution of
the urates, and then made opalescent by coagulation of
‘the albumen.

2. Pour the clear cold urine into a test-tube until it is
half full ; slope the tube, and allow from five to ten drops
of nitric acid to trickle down the under side of the tube :
three layers are quickly formed—clear nitric acid below,
‘clear urine at the top, and an opalescent stratum of slightly
ccoagulated urine between the two.

Definition of Bright's Disease.—Having made your-
selves acquainted with the structure and functions of the
kidney, you are prepared to enter upon the study of its
diseased conditions ; and I mow proceed to give you some
account of a most important and interesting class of cases
which are usually included under the name of Bright’s
Disease. The history of this term may be very briefly told.
Before the time of Dr. Bright, it was known that dropsy
and disease of the kidney were sometimes associated. It
was also known that some dropsical patients had albu-
minous urine. (See ¢Observations on the Nature and
Cure of Dropsies, by John Blackall, M.D., 3rd ed., 1818.)
Dr. Bright’s great merit and originality consisted in this,
that he pointed out the frequent association of dropsy and
‘albuminuria with very striking pathological changes in
the kidney. In the first volume of his ¢Reports of Medical
Cases, published in 1827, he described and represented
by beautiful coloured drawings various morbid appearances
in the kidney ; some kidneys being large and congested ;
others large and anemic; and others, again, contracted
and granular. Heshowed that these forms of renal disease
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are of every-day occurrence; that they are frequently as-
sociated not only with dropsy, but with many other for-
midable secondary diseases; and thus he opened up the
great field of renal pathology, which had previously been,
for all practical purposes, an almost unknown region.
These morbid conditions of the kidney having been made
known, it became necessary to give them a name, and
various names have been proposed. Rayer used the term
¢nephrite albumineuse’ to designate this class of diseases.
The objections to this term are, first, that every form of in-
flammation of the kidney maybe associated with albuminous
urine ; and second, that some forms of the disease under
consideration are not of an inflammatory nature. Dr. Chris-
tison called the disease ¢ granular degeneration.” The kid-
neys, it is true, are often granular; but in some of the
most characteristic cases they are quite smooth, and not at
all granular. Each of these terms, then, being insufficient
and objectionable, it has become the custom to designate
the morbid states of the kidney by the name of the dis-
tinguished physician who discovered them ; and so the
term ¢ Bright’s disease’ has come into very genéral use
both in this country and abroad. The term is sufficiently
convenient and unobjectionable, if only we can agree upon
a definition. The designation Bright’s disease seems to
involve the idea of unity; and some pathologists have
maintained that all the morbid changes in the kidney to
which attention was directed by Dr. Bright are the result
of a single morbid process in different stages and of various
grades of intensity. I shall have no difficulty in con-
vincing you that this view is erroneous. Meanwhile, how-
ever, I must ask you to bear in mind that under the name
of Bright’s disease are included various forms of acute and
chronic disease. In the new nomenclature of the Royal
College of Physicians, the term is thus explained : ‘Bright’s
Disease. Synonym : Albuminuria. Definition: A generic
term including several forms of acute and chronic disease
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of the kidney, usually associated with albumen in the urine,
and frequently with dropsy, and with various secondary
diseases resulting from deterioration of the blood.’

Accepting this definition of Bright’s disease, we shall
find that it is nearly synonymous with albuminuria—nearly,
but not quite. For, on the one hand, in some quite ex-
ceptional cases, both acute and chronic, albuminuria is
sometimes absent; and, on the other hand, albuminuria
may be unassociated with Bright’s disease. For example,
the mixture of blood or pus with the urine of course
renders it albuminous ; but hematuria and purulent urine,
although often associated with Bright’s disease, may result
from other and quite distinet pathological conditions,
either general orlocal. And, again, in the advanced stages
of valvular disease of the heart, and in some cases of ex-
treme emphysema of the lungs with bronchitis, albumi-
nuria may be caused by passive congestion of the kidney
resulting from an impeded circulation through the heart
and lungs, and a consequent engorgement of the whole
systemic venous system ; yet albuminuria thus originating
from purely mechanical causes would not be correctly de-
signated a form of Bright’s disease. With these limitations,
however, the terms albuminuria’ and ¢ Bright’s disease’ may
be looked upon as practically synonymous ; and, to avoid
wearisome reiteration, I shall employ sometimes one and
sometimes the other term.

Now let me impress upon you that, according to the
Nomenclature and definition of the Royal College of Phy-
sicians, Bright’s disease is not always and of necessity a
hopelessly incurable malady. Under this common designa-
tion will be included on the onehand cases as curable asa
simple catarrh or a slight pneumonia, and on the other
hand cases as intractable as advanced pulmonary phthisis.
The first great division of cases of Bright’s disease is into
acute and chronic ; and, in any case that comes under your
notice, there always arises this most important practical

C
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question, Is the disease acute, and therefore probably
curable? or is the case one of chronic and advanced de-
generation of the kidney, and therefore probably irre-
mediable? A careful study of the entire history of the
disease, and of each particular case that comes under your
observation, will alone enable you to give a true and
trustworthy answer to this question.

Before I proceed to discuss the various forms of Bright's
disease, I wish to direct your attention to certain general
propositions which are true of all forms of the disease.

Proposition 1. Bright’s disease is not a merely local
malady, but a disease of comstitutional origin; and the
proximate cause of the renal disease is, in all probability,
a morbid condition of the blood.

The proofs of the blood-origin of Bright’s disease are to
be found in the entire physiological history of the disease.
Much of this evidence will come under our consideration
hereafter ; but some facts bearing upon the question may
with advantage be referred to now.

First, then, the disease is a bilateral disease. The rule
is, that both kidneys, receiving the same morbid blood,
are both affected, and both by the same form of disease,
although the degeneration is sometimes more advanced
in one kidney than in the other. The exceptions help to
prove the rule. For example, one kidney may be absent
or undeveloped ; or it may have been destroyed by an
abscess or by the impaction of a calculus. Bright’s disease
occurring in such cases would of necessity be unilateral.
But the most instructive case of unilateral Bright’s disease
that I am acquainted with has been published by Dr.
Moxon, in the ¢ Pathological Transactions’ (vol. xix. p- 268).
In a woman aged 34, who died of dropsy, the right kidney
had the characters of a large, pale, granular Bright’s
kidney. ¢The left, on the contrary, was rather small
and of the colour and appearance of a healthy kidney.:
A microscopic examination showed the large kidney to be
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much diseased; the smaller ¢practically healthy. The
-explanation of this remarkable difference was found in the
fact that the left renal artery was plugged by a very old
fibrinous coagulum, probably derived from the interior
of the heart. Dr. Moxon, in his interesting comments on
this case, suggests that, while one kidney was saved by a
‘diminution or rather a suspension of its function, the other
was destroyed by an excess of function. We know, as he
says, that an excess of normal function (as, for instance,
when one kidneyisdestroyed byan impacted calculus)causes
not Bright’s disease, but simple hypertrophy of the kidney.
In this case, the result was to aggravate a disease which pro-
‘bably had already commenced. But, with reference to the
theory of blood-poisoning, which I am now endeavouring
to illustrate, I would suggest that the fibrinous plug saved
the left kidney by excluding morbid blood,while it damaged
the right by diverting to it a double supply of the same
morbid blood. This case, therefore, confirms and helps to
explain the rule that Bright’s disease is bilateral. The
bare nutrition of the left kidney in the case referred to
was probably maintained by anastomoses between the
renal artery and other branches from the aorta. The kidney
may be partially injected from the aorta after ligature of
‘the renal artery. 2. Confirmatory evidence of the blood-
origin of Bright’s disease is derived from the fact that the
malady occurs in association with constitutional states in
which a morbid condition of blood may confidently be
assumed to exist. Albuminuria, varying in degree and
in duration, has been found more or less frequently asso-
ciated with scarlet fever, diphtheria, measles, small-pox,
erysipelas, pyeemia, typhus and typhoid fever, rheumatic
fever, malarious fevers, cholera, purpura, scurvy, diabetes,
syphilis, certain forms of pneumonia, pregnancy, the ab-
sorption of secretions from the interior of the uterus after
parturition, gout, the abuse of alcoholic liquors, excessive
eating, certain forms of dyspepsia resulting, as may be
c2



20 GENERAL PROPOSITIONS

supposed, in the passage of erude materials into the ecircu-
lation, a poor and insufficient diet, purulent and other
exhausting discharges, and, lastly, suppressed action of
the skin by exposure to cold, and especially to cold and
wet combined.

Proposition 11. The morbid blood, which is assumed to-
be the proximate cause of Bright’s disease in all its forms,
exerts its influence primarily and chiefly upon the gland~
cells which line the convoluted tubes. Look at a Bright’s
kidney, or at one of Bright’s beautiful plates, and you see
at a glance that the cortex or secreting portion of the
kidney is the seat of the disease, while the medullary cones,
even in the advanced stages of the malady, are left com-
paratively intact. Analyse the diseased gland with the
microscope, and you find that the morbid process has
been concentrated, and, as it were, focused upon the
secreting cells within the uriniferous tubes. The kidney,
as a great blood purifier, forms an outlet and a means of
escape for many useless and noxious materials which have
been developed within the system or introduced from
without ; and in the discharge of this excretory function,
the gland undergoes the degenerative changes which are
designated Bright’s disease. The blood in the vessels of
the kidney probably contains no more noxious materials
than an equal volume of blood in any other tissue—that of
the voluntary muscles, for instance ; but, during the process
of excretion, these products are withdrawn from the blood
and concentrated within the gland-cells of the kidney,
where they effect the morbid changes in question.

Proposition 111. The structural changes which occur in
the basement-membrane of the tubes and in the Malpighian
capsules are direct results of the intratubular cell-changes.

These changes in the basement-membrane are often very
obvious and striking, but they have frequently been mis-
interpreted. For example, thickening and corrugation of
the membranous walls of the tubes have been mistaken by
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Virchow and his followers for a formation of connective
‘tissue between the tubes,and thus all the phenomena of the
disease have been misunderstood.

Proposition 1v. During the progress of chronic Bright’s
disease, the blood-vessels in the kidney and in many other
tissues and organs undergo very interesting changes, but
these occur later and less constantly than those which
affect the secreting tissues of the gland.

Proposition v. The pathological products of the strue-
tural changes within the tubes, being carried out by the
liquid secretion, escape with the urine and appear in the
form of cylindrical casts of the uriniferous tubes; and a
microscopical examination of these tube-casts affords most
interesting and valuable information as to the nature and
the stage of the renal disease. I shall hereafter show
you the various forms of tube-casts, and explain to you their
diagnostic significance.

Let me remind you that the examination of urinary
sediments of all kinds is much facilitated by allowing the
urine to stand for a few hours in a four-ounce conical
glass. Then a portion of the sediment is to be taken up
with a pipette and put into a glass cell, and this, covered
with thin glass, is placed beneath a quarter-inch object-
glass. The most convenient cell is made by cementing
with marine glue a circular flat ring of glass upon the
ordinary microscopic slip of glass. These cells are sold
by all microscope makers. One cell, with ordinary care,
will last for months. It is a waste of time to hunt for
tube-casts in a drop of urine placed between two flat pieces
of glass. The glass cell before mentioned holds several
.drops of sediment, and therefore greatly facilitates the
investigation.
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LECTURE II.

ON ACUTE BRIGHT'S DISEASE.

Synonyms—General Symptoms—DMicroscopic Appearances in the Urine—
Morbid Anatomy of the Kidney—Physiology of the Morbid Process—-
Varieties of Acute Bright’s Disease: 1. With Epithelial Desquamation
(Desquamative Nephritis)—2. Without Desquamation, and with or with—
out small Hyaline Casts—3. With Exudation-cell Casts, with or without
Epithelial Desquamation—4. Without Albuminuria—Changes in the
Blood—Etiology—Diagnosis—Prognosis.

I mave told you that the first great division of cases of”
Bright’s disease is into acute and chronic, and I now pro-
ceed to give you the pathological history of acute Bright’s
disease. The synonyms for acute Bright’s disease, given
in the Nomenclature of the Royal College of Physicians,
are ‘acute albuminuria,” ‘acute desquamative nephritis,’
and ‘acute renal dropsy.” The renal disease associated
with dropsy, which often occurs in connexion with scarlet
fever, may be taken as a type of acute Bright’s disease. I
will first give you a sketch of the ordinary course of this
form of disease, and I will then point out to you the chief
varieties and modifications of the malady.

The attack is usually ushered in by a sense of chilliness,
which may amount to actual rigors ; a quick and throbbing-
pulse, a hot and dry skin, a dry and coated tongue, thirst,,
loss of appetite, pain in the back and limbs, headache,
and restlessness. In some cases, frequent vomiting occurs
at the commencement of the attack. In most instances,
dropsy is a very early symptom; the patient’s attention,
or that of his friends, being arrested by an appearance of
unusual pallor and puffiness of the face, and especially of”
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the eyelids ; the swelling soon becomes general, affecting
the subcutaneous areolar tissue throughout the body, and
often one or more of the serous cavities. The urine is at
this stage more or less scanty, occasionally almost or even
altogether suppressed; usually it is dark coloured from
admixture with blood, the colour varying from a slight
smokiness to a deep blood tinge, and it contains so large
an amount of albumen as to become nearly solid with heat
and nitric acid. The specific gravity varies considerably,
being as often above as below the normal point. There is
usually more or less pain and tenderness in the loins; the
pain is sometimes, though rarely, severe, and occasionally
it extends to the inside of the thighs and to the testicles.
There is frequent desire to pass water, and sometimes a
sense of pain or scalding in the urethra. There is often
more or less of uneasiness in the epigastrium, with flatulent
distension of the stomach, especially after food, and nausea
and vomiting are of common occurrence. In some cases,
inflammation of one or more serous membranes—the pleura,
the pericardium, or the peritoneum—occurs; or respiration
is impeded by an cedematous or inflammatory effusion into
the pulmonary air-cells and the smaller bronchi ; or the
head-ache, which is often present from the commencement,
becomes more severe, and is followed by one or more
attacks of convulsions, from which the patient may recover,
or which may be followed by fatal coma.

When the progress of the disease is favourable, one of
the earliest signs of amendment is an increased secretion
of urine. It may be that for some days only a few ounces
of urine have been passed in the twenty-four hours ; it
soon becomes more copious, of paler colour, of lower spe-
cific gravity and less albuminous, and the amount secreted
may be as much as from four to six pints, the dropsy
meanwhile diminishing daily. After an interval, varying
from a few days to a month or more, the secretion of urine
is reduced to the normal amount, the sediment diminishes,
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and at length disappears, the urine gradually resumes its
normal colour and ceases to be albuminous. At any time
during the convalescence, there may be a temporary in-
crease of blood and albumen, with a diminished secretion
of urine and a return of dropsy, if the congestion of the
kidneys be increased by exposure to cold or by errors of
diet. In most cases the dropsy disappears for days, and
often for weeks or even months, before the urine has ceased
to be albuminous. In some cases, although the dropsy
and the pallor of the skin pass away, the urine remains
albuminous, and the renal disease passes into a chronie
form.

Acute albuminuria is sometimes unassociated with dropsy
from its commencement to its termination. The terms
¢acute albuminuria’ and ¢acute renal dropsy’ are, there-
fore, not strictly synonymous.

Microscopic Appearances in the Urine.—A portion of

Fig. 6.—a a. Epithelial Casts. Casts of the Uriniferons Tubes entangli i
x asts. ngling Renal Epi-
thelium and Blood-corpuscles. &. Scattered Renal Gland-cells and Bloogd-corpusclgil;.

¢. Pavement-epithelinm from the Vagina. is i
e agina. This isbroader, flatter, and less granular

the urinary sediment in the early stage of acute Bright’s
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disease being placed under a quarter-inch object-glass,
presents very characteristic appearances. The most striking
objects are solid cylindrical moulds of the uriniferous
tubes. The basis of all renal tube-casts is fibrine which
has coagulated within the uriniferous tubes, but these casts
assume various appearances according to the nature of the
products which they contain and the condition of the tubes
in which they have been moulded. The casts which are
most characteristic of acute Bright’s disease are ¢ epithelial
casts’ (Fig. 6). These casts contain gland-cells evidently
derived from the convoluted tubes of the cortex; they also
entangle blood-corpuscules, and some casts are entirely
composed of coagulated blood; these are called ¢blood-
casts’ (Fig. 7). Together with the tube-casts, many scat-

Fig. 7.—Blood-casts composed of Fibrine entangling Blood-discs.— x 200.

tered renal gland-cells and blood-dises may usually be seen.
In addition to the epithelial and blood-casts, we find in
Tmost cases of acute Bright’s disease some small and large
hyaline casts (Fig. 8). The difference between a small and
a large hyaline cast is readily explained by referring to
Fig. 2 in my previous lecture. The small casts, which are
composed of pure fibrine, are moulded within the canal
formed by the gland-cells, which retain their normal posi-
tion within the uriniferous tubes; the large casts, on the
other hand, are formed within tubes whose gland-cells have
‘been removed. The diameter of these casts, therefore, is
:about twice that of the small casts, and equals that of the
tubes whose basement-membrane constitutes the mould in
which they have been formed. The larger casts may be
simply hyaline, or they may entangle here and there a
cell-nucleus or the fragment of a cell.

In cases of acute Bright’s disease, the small hyaline casts
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are often present in considerable numbers, while the l.arge
hyaline casts are usunally less numerous, and may be entirely
absent. On the other hand, there are unquestionably acute
and curable cases in which the large hyaline casts are very

Fig. 8.—Small and large Hyaline Casts composed of pure Fibrine.— x 200.

numerous. When the disease has lasted beyond a month
or six weeks, we find often in adults, more rarely in chil-
dren, that more or less oil begins to appear in the tube-
casts and in the desquamated renal epithelium. The ap-
pearance of oily casts and cells (Fig. 9) excites less alarm
now than it formerly did. It indicates that in certain
parts of the kidney the secreting cells and the inflammatory
exudations are undergoing fatty transformation; but I have
seen many cases of complete recovery after oily casts and
cells in great numbers had appeared in the urine continu--
ously for many weeks.

Morbid Anatomy of the Kidney.—When acute Bright’s.
disease (acute desquamative nephritis) has proved fatal,
both kidneys are found diseased ; they are enlarged and
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their weight is increased, each kidney weighing from six
to eight ounces, or even more. The increased weight of
the kidney is partly due to infiltration with serous fluid ;
the tissues contain an excess of water in proportion to
solids; the capsule readily peels off the surface, which is
smooth and mottled, presenting an irregular combination
of red vascular engorgement, with an®mia and pallor.
The fine lobular divisions formed by the minute venous
radicles on the surface are more or less obliterated. Some

Fig. 9.—O0ily Casts and Cells.— x 200.

of the stellate veins are much enlarged and distended.
Here and there appear spots of hemorrhage—some the size
and shape of a pin’s head, others irregular in form. On
section, there appears a marked distinction between the
cortical -and the medullary portions: the former presents
the same mixture of congestion and anzmia as appears on
the capsular surface ; the spots of eechymosis, too, are here
visible, but they sometimes take a linear course, especially
near the base of a medullary cone. The cones are much
darker than the cortex, as if from venous congestion. They
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appear to be compressed by the swollen portions of the
cortex which pass between them, while the banas of the
cones are expanded and spread out into the cortical por-
tion, thus having, as Rayer suggested, the form of a
wheatsheaf. The mucous membrane of the pelvis of the
kidney, and occasionally that of the ureter, is more or less
congested. :

A microscopic examination of the kidneys shows that
the morbid products are contained within the convoluted
tubes of the cortex. Most of the tubes are abnormally
opaque, in consequence of being filled with epithelial cells
which have been formed within them and thrown into their
cavity (Fig. 10). The tubes are crowded with these cells

TFig. 10.—Sections and Knuckles of Tubes rendered ropaque by their accumulated con-

tents. A Malpighian body near the centre more transparent than the surrounding
tubes.— x 200,

in different degrees, some being stuffed full, while in others
there is little or no evidence of desquamation having
occurred, there being only a single layer of epithelium on
their walls, and this being quite normal, or appearing
more than usually opaque, granular, and swollen. This
condition has been called the ¢cloudy swelling’ of the
epithelium. The most crowded tubes are usually found in
those portions of the cortex which to the naked eye appear
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pale and anemic. In these parts the intertubular capil-
laries are compressed and emptied by the distended and
swollen tubes. Occasionally, when examining a section of
the tubes, portions of their contents being squeezed out,
present exactly the appearance of the ¢epithelial casts’
which have been before described as existing in the urine.

The hemorrhagic spots before spoken of, as appearing
here and there on the cortical surface and on the face of a
section, are seen to be tubes injected with blood which has
flowed into them from ruptured Malpighian capillaries
(Fig. 11). In some tubes the epithelium is found to con-

Fig. 11.—Malpighian Capsule and Convoluted Tube—the former partially, the latter
completely filled with blood from ruptured Malpighian capillaries—thus forming a
hazemorrhagic spot in the cortex of the kidney.—x 45.

tain more or less oil. Most of the straight tubes of the
cones appear to be quite normal, while others are opaque
and filled with cells more or less disintegrated, which seem
to have been washed into them from the convoluted tubes.
There is no evidence that the epithelium of the straight
tubes has been morbidly changed.

Some Malpighian bodies are of a deep red colour, with
fully injected capillaries ; more frequently, however, the
Malpighian capillaries appear of a lighter colour than the
surrounding opaque tubes; their walls are more opaque
than in the normal state, and their surface often appears
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rough and finely granular, as if from the coagulation upon
them of some of the fibrinous materials which have trans-
uded through them during life. The nuclei in the walls
of the capillaries are abnormally conspicuous. Occasionally,
as I have before mentioned, there is evidence of rupture of
the capillaries, in the fact that the capsule and the adjoin-
ing tube are filled with extravasated blood (see ante,
Fig. 11).

Physiology of the Morbid Process.—The morbid anatomy
of this form of Bright’s disease being such as I have des-
cribed it to be, it remains that we attempt a physiological
explanation of the phenomena. I say a physiological ex-
planation, because I wish to impress upon you that these
morbid phenomena are modifications of normal physio-
logical processes, and admit of explanation only by
reference to physiological principles. The structural
changes in a kidney affected with Bright’s disease are the
result of a modified process of secretion. The cortical or
secreting portion of the kidney is obviously the part which
is chiefly implicated, and a microscopical examination
shows that the gland-cells which line the convoluted tubes
are the structures primarily and essentially affected. The
secreting cells of the kidney, like those of other glands,
have the power of separating from the blood and discharg-
ing from the body not only the constituents of their own
proper secretion, but also other materials foreign to that
secretion. Many salts, and many odorous and colouring
matters, when introduced into the circulation through the
stomach, are speedily and completely eliminated through
the kidneys, and apparently without causing structural
change or inconvenience. We do not hesitate to give for
weeks or even months consecutively large doses of such
medicines as iodide of potassium, a salt which is known
to be largely eliminated by the kidneys. It is, however,
important to observe, that certain materials, which when
secreted by the kidneys in moderate quantities for a short
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time are quite harmless, may cause decided structural
change by their long continued secretion in larger quanti-
ties. We have an instance of this in the case of diabetes.
Diabetes is not primarily a disease of the kidneys, but
kidney-disease is a frequent result of diabetes—indeed,
healthy kidneys are rarely if ever found in subjects who
have died of diabetes; and the probable reason is, that the
long-continued secretion of large quantities of sugar so
alters the secreting cells of the kidney, rendering them
granular, swollen, opaque, and oily, that at length they lose
the power of secreting urine ; the urine becomes albumi-
nous, and complete suppression of the secretion is often
the immediate cause of death. Again, when in consequence
of obstruction of the gall-duct, or other disease or accident,
causing an accumulation of bile in the blood, bile-products
in large quantities are secreted by the kidneys, desquamated
renal epithelium, tube-casts, and sometimes albumen, are
found in the urine. The excretion of these new products
sometimes causes a mild form of desquamative nephritis.
I refer to these facts to illustrate a physiological principle.
It is certain that neither renal gland-cells nor tube-casts
are ever found in normal urine, and it is highly probable
that the desquamative process never occurs in the kidney
except as a result of the excretion of some abnormal mate-
rials by the gland. It will scarcely be denied that scarlet
fever is associated with a blood-poison. This poison does
not always and of necessity implicate the kidneys, as in the -
vast majority of cases it affects and inflames the skin; but
we know from abundant experience that the risk of renal
complication is greatly increased by exposure of a patient
to cold while the rash of scarlet fever is out, or even while
the skin is desquamating after the disappearance of the
rash. It would seem that by exposure to cold the cuta-
neous inflammation and desquamation are suppressed or
checked, and an analogous morbid process is set up in the
uriniferous tubes of the kidney. That a poison is thrown
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off from the skin of a scarlet fever patient, and that the
poison is contained in the epidermic scales, we have very
good reason to believe; and analogy renders it in the
highest degree probable that the implication of the kidneys
is associated with the secretion of a morbid poison by their
gland-cells. The morbid phenomena result from a modified
physiological function. This explanation can scarcely be
considered hypothetical; it appears to be the obvious
interpretation of unquestionable facts. Meanwhile, the
modified cell-growth within the kidney chokes and distends
the tubes with desquamated epithelium, the circulation
through the gland is impeded, the secretion of urine is
checked, and urinary constituents, both liquid and solid,
accumulate in the blood. The circulation of urinous blood
causes general febrile excitement, with a quick and throb-
bing pulse, usually a more or less extensive dropsical
effusion, and in some cases inflammation of the serous
membranes or of other tissues, or serious disorder of the
cerebro-spinal functions.

‘When under favourable circumstances the morbid poison
which excited the renal disease has been eliminated, or in
part, perhaps, decomposed, the desquamation of epithelium
ceases, the secretory process again becomes normal, the
urine is copiously secreted, the blood and the tissues are
then freed from retained impurities, and from excess of
water.

The copious flow of urine which occurs during convales-
cence from acute Bright’s disease is thus explained : during
the acute stage of the disease, the constituents of the
urine, both solid and liquid, have accumulated in the
blood, and have thence been effused into the areolar tissue
and into the serous cavities. Now, urea is a most power-
ful diuretic: when injected into the veins of a dog, it
quickly excites an abundant flow of urine ; and as soon as
the circulation through the kidney again becomes free, the
retained urea exerts its natural diuretic influence upon the
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gland. The accumulated water serves as a vehicle for
washing out the urea, and the copious flow of urine thus
induced speedily removes the retained urinary solids and
water from the blood, the areolar tissue and the serous
cavities into which they had been effused, and thus the
dropsy is removed.

This abundant flow of urine, in favourable circum-
stances, takes place without aid from diuretics or drugs of
any kind. I have seen it occur while only a bread-pill or
coloured water was given as a placebo.

Varieties of Acute Bright’s Disease.—I have described
to you the usual course of acute Bright’s disease associated
with a copious desquamation of renal epithelium. For
this form of disease I originally proposed the name of
acute desquamative mephritis (¢ Med.-Chir. Trans., vol.
xxx. p. 170). This acute desquamative nephritis is the
most common and typical form of acute Bright’s disease.
But the terms acute Bright’s disease and acute desquama-
tive mnephritis are not strictly synonymous. There are
cases of acute Bright’s disease with dropsy which, in all
their general features, resemble the cases which I have
described as acute desquamative nephritis ; but they differ
in this respect, that, from first to last, whether they termi-
nate in recovery or in death, there is no evidence of that
process of renal desquamation which forms the character-
istic anatomical feature of the cases to which I have before
referred. The urine is as scanty and as highly albuminous
as in the other class of cases; but it either contains no
tube-casts, or it contains, in variable numbers, the small
hyaline casts (see Fig. 8), moulded within the clear canal
of tubes which retain their lining of gland-cells. When.
the disease terminates fatally, the kidney presents to the,
naked eye the same appearances which characterise the
acute desquamative cases; but, on microscopic examina-
tion, the sections of the convoluted tubes appear very
different. The gland-cells are unusually bulky, granular,,

D
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and opaque ; but the central canal of the tube, instead of
being filled with desquamated epithelium, is clear an.d
open; so that, while the ¢cloudy swelling’ of the epi-
thelium renders the margins of the tubes darkly granular
and opaque, the epithelial nuclei being indistinctly seen
or even quite concealed, the central canal of the tube ap-
pears comparatively light and clear (Fig. 12).

Fig. 12.—Sections of Tubes having Dark Granular Epithelium, with the
Central Canal clear.— x 200.

In other cases of acute Bright’s disease, the urine con-
tains few or no epithelial casts; but it deposits a sediment
in which are found numerous casts, mostly of the small
size which indicates that they have been formed within the
central canal of tubes which are lined by gland-cells ; and
these small casts contain numerous round cells, which are
identical in appearance with pus-cells and with white
blood-cells (see Fig. 13). I formerly called these pus-
casts;’ I now call them ¢exudation-cell casts.” The name
¢ pus-cast ’ is suggestive of suppuration and the formation
of abscess; but no such destructive process is associated
with the appearance of these exudation-cell casts in the
urine. These casts are not unfrequently mixed with epi-
thelial casts in cases of acute Bright’s disease; but in
several instances I have seen them in great numbers un-
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associated with epithelial casts. I have not been able to
discover the exact source of the cells by a microscopic ex-
amination of the kidneys; but, since the publication of
Cohnheim’s researches, it has oecurred to me that these
exudation-cells may probably be white blood-cells—leuco-
cytes—which have migrated through the walls of the Mal-
pighian capillaries, and subsequently become moulded into
small cylindrical casts within the central canal of the con-
voluted tubes.

In some cases of acute Bright’s disease, the exudation-
cell casts are of large size (see ¢, Fig. 13). This would

Tig. 13.—Casts entangling small round Exudation-cells, from a case of Acute Bright’s
Disease. « and b. Small casts. ¢. A large cast. d. Scattered cells.— x 200,

indicate that the cast had occupied the whole diameter of
the tube, and so had replaced the epithelial lining of the
tube. In some cases, the exudation-cell casts are present
from the commencement of the disease ; in other cases, the
epithelial casts, which were seen at the beginning of an
acute attack, are gradually replaced by the exudation-cell
casts, which in their turn become mixed with and replaced
D 2
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by epithelial casts during the progress of recovery and
before the final disappearance of all morbid products from
the urine. I am now describing phenomena which, when
I had ample time and opportunity, I have again and again
observed and noted, and which you may see for yourselves
if you will diligently study the microscopic characters of
the urine from day to day during the progress of acute
Bright’s disease. Moreover, I havea permanent record of
the phenomena, in the form of actual specimens of the
tube-casts, which retain their characteristic appearances
after having been kept for years as microscopic objects.
You see, then, that while acute Bright’s disease is
usually associated with a more or less copious epithelial
desquamation, there may be no desquamation of renal epi-
thelium, and either no tube-casts or only small hyaline
casts in the urine ; while in other cases, either with or
without epithelial casts, there may be casts crowded with
small exudation-cells. The appearances which I have de-
scribed are sharply defined in some cases, while in others
they gradually merge into each other. Epithelial casts
and desquamation may be abundant or entirely absent, or
present in moderate amount. The casts with exudation-
cells may be numerous and unassociated with epithelial
casts, or the two forms of tube-casts may be combined with
and replace each other in variable proportions. It is cer-
tainly interesting, and, I think, of some practical im-
portance, to note these different appearances in the urine.
In all the cases of acute Bright’s disease to which I have
hitherto referred, although the microscopical appearances
in the urine are various, the general symptoms and the
physical and chemical characters of the secretion are alike,
and in particular the presence of a large amount of albu-
men is a constant phenomenon. Now, I have to tell you
that we sometimes, though rarely, meet with cases of acute
general dropsy in which the urine, although scanty, con-
tains not a trace of albumen. In the great majority of
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cases, acute Bright’s disease and acute albuminuria are
synonymous terms ; but in these few exceptional cases the
latter term is inapplicable, for the urine is not albuminous.
Dr. Blackall described two cases of acute general dropsy
after scarlet fever in which the urine was not coagulable
either by heat or by nitric, or, as he calls it, ¢nitrous’
acid (op. cit. pp. 12 to 21). Dr. Roberts gives the history
of two cases after scarlet fever, both fatal—one acute, the
other chronic (‘On Urinary and Renal Diseases,” pp. 24
and 400). Dr. Basham has recorded the case of an adult
in whom general dropsy followed exposure to wet and cold.
He recovered (¢ Lancet’ August 1867.) Dr. Dickinson has
published one fatal case in a child eighteen months old (¢ On
‘the Pathology and Treatment of Albuminuria,’ p. 73.)
And I have notes of four cases that have come under my
own observation. Three of these cases recovered, and the
fourth was improving when he was lost sight of. In two
of my cases, the dropsy followed scarlet fever, and in the
other two it was probably a result of exposure to cold. In
two of the cases, neither albumen nor tube-casts could
be discovered throughout ; in one, a trace of albumen was
found on one occasion; and in the fourth, after general
dropsy had existed for six weeks without albumen or tube-
casts, a trace of albumen and some hyaline casts appeared.
Now what is the explanation of these rare, remarkable,
and exceptional cases? I have neither seen nor heard of
any satisfactory explanation of them, and I am not pre-
pared to give you one; but I venture upon one or two
suggestions and queries. There is reason to believe that
suppressed ‘action of the skin is a powerful concurring
«cause of the dropsy which is associated with albuminuria ;
and this, perhaps, is the explanation of the frequent as-
sociation of dropsy with the renal disease which results
from scarlet fever or from exposure to cold and wet. In
both these classes pf cases, the functions of the skin must
obviously be more or less impaired—in the one by the
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specific inflammation, and in the other by cold; wherefts
diphtheritic albuminuria, without implication of the skin
in the morbid process, rarely if ever gives rise to general
dropsy. Then the question arises, Is it possible that sup-
pression of the cutaneous secretion may alone cause acute
general dropsy without the implication of the kidneys? May
acute general dropsy result from a metastasis of the per-
spiration from the skin to the areolar tissue and the serous
membranes ? And may the scanty secretion of urine in these
exceptional cases be a result of the morbid transfer of
water to the tissues where the dropsical effusion takes
place, as, by a reversed action, the perspiration is checked,
and the skin of a diabetic patient rendered dry by the
copious flux of liquid through the kidneys? I am not
prepared to answer these questions. In most cases of
acute dropsy without albuminuria, the urine has been
scanty and high coloured. In one of Dr. Roberts’ cases,
the urine was scanty almost to suppression, only two
drachms having been voided in twenty-four hours; ¢it
contained casts, but not a trace of albumen.” The form
of tube-casts is not mentioned. The total quantity of
urine voided during the last seven days of life amounted
to between six and seven ounces. No autopsy was per-
mitted. In the second case, the urine contained neither
albumen nor casts : but it was scanty and high coloured ;
and, death having occurred after an illness of five months,
‘the kidneys were found to be good examples of the
smooth white Bright’s kidney.” It this case it would seem
that, although there was no albuminuria, there was some
structural change in the kidneys. Dr. Wilks has published
in the sixth volume of the ¢Pathological Transactions’ a
remarkable case of general dropsy, with a peculiar form of
renal disease, but without albuminuria, in a woman aged
35. The urine passed amounted to about twelve ouncesin the
day, of specific gravity 1012, and not albuminous. A few
days before death, the urine became less in quantity, and
for the last four days none was obtained. The kidneys
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were pale and large, their combined weight being seventeen
ounces. The cortical portion was seen by the naked eye
to be scattered over with small round dots like grains of
sand. On a microscopic examination, these were found to
be the Malpighian bodies, the capillaries of which were
covered over with mulberry-like masses of oil-globules,
while the tubes were healthy.

It may hereafter happen to some of you to have the op-
portunity of throwing additional light upon the pathology
of these rare and exceptional cases of general dropsy
not dependent on heart disease and unassociated with
albuminuria.

We have seen that the chief varieties and modifications
of acute Bright’s disease with albuminuria are the fol-
lowing :—1, with epithelial desquamation (desquamative
nephritis) ; 2, without desquamation, either with or with-
out small hyaline casts; 3, with exudation-cell casts, either
with or without epithelial casts and desquamation.
Lastly, we have, as an entirely distinct class of cases, rare,
exceptional, and obscure in their pathology, acute Bright’s
disease, or at any rate acute general and febrile dropsy,
without albuminuria.

Changes in the Blood.—The effect of acute Bright’s
disease is not only to cause an admixture of blood-con-
stituents with the urine, but also to bring about a large ac-
cumulation of urinary materials in the blood. While the
urine is usually more or less bloody, the blood becomes in
a greater or less degree urinous. Dr. Christison was the
first to announce the fact that the blood in these cases
contains a large amount of urea, and that urea is found in
the dropsical and inflammatory effusions (¢Edinburgh
Medical and Surgical Journal,” October 1829). Not only is
the blood altered by an accumulation of urinary materials,
but also by a loss of its own normal constituents. The
density of the serum is reduced from 1030 or 1031 to
1022 or even 1020. The loss of density is greatest when
the urine has been most albuminous; and it is probably
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explained by the escape of serum through the kidneys. The
hemoglobin or colouring matter also diminishes rapidly,
the normal proportion being 1,335 in 10,000, Dr. Christi-
son found it reduced, after a few weeks’ illness, as low as
955 in one case, in another to 564 ; and in a young man
ill for three months and a half subsequent to scarlet fever,
who had never been bled before, it was only 427. At the
commencement of the disease, the loss of colouring matter
is less rapid than the extreme pallor of the patient would
seem to indicate; and it is probable that the blanched
appearance of the skin is partly occasioned by the quan-
tity of water in the subcutaneous tissue.

Etiology.—Acute Bright’s disease may occur at all ages
from infancy to extreme old age. The two most frequent
causes of acute Bright’s disease with dropsy are exposure
to wet and cold and scarlet fever. Either of these causes
is alone sufficient to excite the disease ; but their com-
bined action—exposure to cold during the progress of
scarlet fever—is a most powerful determining cause of the
malady. Diphtheria is a frequent cause of albuminuria;
but, as I have before said, diphtheritic albuminuria is
rarely associated with dropsy. Amongst the less frequent
causes of acute albuminuria are measles, erysipelas, pyzmia,
the absorption of poisonous materials from the uterus after
parturition, rheumatic fever, the malarious poison, typhus
and typhoid fever, cholera, and, lastly, excessive eating and
drinking, more especially when combined with dyspepsia.
The chain of events which connects albuminuria with dys-
pepsia is probably this—imperfectly digested food paéses
into the blood and loads it with impurities. The gland-
cells of the kidney excrete these ill-digested products, and
in doing so undergo structural changes, while the imper-
fectly assimilated albuminous materials pass more reaaily
by exosmosis through the Malpighian capillaries. Further,
the malnutrition resulting from chronic dyspepsia causesa
general nervous exhaustion, with loss of vaso-motor-nerve
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force, and consequent diminution of tone and contrac-
tile power in the muscular walls of the minute arteries
generally, including those of the kidney, while the walls
of the capillaries are probably weakened by depraved
nutrition. Thus the filter and the fluid to be filtered
are both materially changed, while the . increasing im-
purity of the blood throws more work upon the kidneys,
and favours the -passage of the altered albumen through
the kidneys, which is often notably increased after food.
In the majority of cases, acute albuminuria resulting-
from other causes than scarlet fever and exposure to cold
is unassociated with dropsy, and its history belongs to that
of the disease with which it is associated as a complication.
We shall find hereafter that albuminuria resulting from
one or other of the various causes here referred to some-
times leads to a chronic and incurable degeneration of the
kidney. Excess of alcohol is a more frequent cause of
chronic than of acute Bright’s disease. A remarkable
case of transient alcoholic albuminuria occurred when Dr.
Baxter was house-physician to our hospital. A man be-
tween twenty and thirty years of age was brought in one
night by the police. He was unconscious, and breathing
stertorously. He was believed to be drunk, and a large
quantity of vinous liquid was pumped out of his stomach.
The unconsciousness remaining, uremia was suspected,
and some urine drawn off with the catheter was ¢ loaded
with albumen.” He was then put into bed, cupped over
the loins, and a purgative given. When Dr. Baxter visited
the ward in the morning, he found the man sitting up and
clamouring for his discharge. He said that he had been
very drunk over-night, but now he had nothing the matter
with him. He passed some urine, which was found of
normal colour and specific gravity, and without a trace of
albumen. He then left the hospital in triumph. The tem-
porary albuminuria was the result of renal congestion while
the excess of alcohol was being excreted by the kidneys.
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Diagnosis.—In most cases of acute Bright’s disease, the
symptoms are soobvious that the disease can scarcely be over-
looked or mistaken for any other. The only cases in which
there is a possibility of acute albuminuriabeing unrecognised
are those in which it is unassociated with dropsy. But, the
existence of albuminuria being discovered, it is not always
easy to determine whether this is the result of a recent.
acute attack, or of a chronic degeneration of the kidney.
‘We shall be in a better position to discuss this important
practical question after we have studied the various forms.
of chronic Bright’s disease. Meanwhile, however, I may
tell you that, as a rule, high coloured, smoky, and blood-
tinged urine, of high specific gravity, is an indication of
a recent acute attack; and equally so is a copious sedi-
ment composed of epithelial and blood-casts (Figs. 6 and 7),
or of exudation-cell casts (Fig. 13), alone or mixed with
epithelial casts. The appearance of oily casts and cells.
(Fig. 9), in combination with numerous epithelial casts,
does not materially affect the diagnosis. On the other
hand, urine of low specific gravity and very pale in colour,
yet highly albuminous, is usually evidence of chronic.
disease ; and this evidence is strengthened by the appear-
ance of numerous oily casts and cells unassociated with
epithelial or exudation-casts. Large hyaline casts (Fig. 8).
in pale highly albuminous urine point to disease not only
chronic, but in an advanced stage. We shall return to
this subject, and discuss it more fully in a future lecture.

Prognosis.—Acute Bright’s disease has a tendency to
terminate in complete recovery. It isessentially a curable
disease, as much so as acute bronchitis or acute pneumonia.
The earlier the patient comes under treatment, the better
is his prospect of recovery; and, on the other hand, the
longer the symptoms have continued without signs of
amendment, the more grave does the prognosis become.
The prognosis is, on the whole, more favourable in the young-
and middle-aged than in those more advanced in years;,
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but the disease may prove mild and tractable even in very
aged persons. For obvious reasons, the prospect of re-
covery is better in the case of those who can avoid exposure
to cold and other injurious influences, than when the
patient’s circumstances are less favourable.

In favourable cases, a copious secretion of urine, of com-
paratively low specific gravity and of paler colour, with a
diminishing amount of albumen and decrease of dropsy,
are amongst the earliest signs of amendment. Albuminuria
is usually the last symptom to disappear. The time of its
disappearance varies, in different, cases of recovery, from a
few days to many months. If the urine continue albu-
minous for more than six months, it becomes more and
more doubtful whether it will ever cease to be so; but I
have seen cases of complete recovery after albuminuria had
continued for one, two, or even three years. So long as
the urine continues albuminous, in however slight a degree,
although the dropsy and all other general symptoms may
have passed away, recovery must be considered incomplete.
Acute Bright’s disease, although, as a rule, a curable, is
not unfrequently a fatal disease. There are some symptoms
and complications which indicate a case of more than
ordinary peril; such as a very scanty secretion of highly
albuminous urine; frequent and distressing vomiting;
great anasarca, with a tendency to erysipelatous inflamma-
tion of the skin ; dropsical effusion within the chest, either
in the pleura or the pericardium, or both, with urgent
dyspncea ; inflammation of the lung, or pleura, or peri-
cardium, or endocardium ; severe and persistent headache,
which is apt to be followed by convulsions and by coma,
with a brown and dry tongue. All these are symptoms of
grave, though not always of fatal, import. ‘When the renal
disease is acute, and therefore essentially curable, recovery
sometimes occurs after the most formidable symptoms of
ur@mic poisoning have been present.

A consideration of the exciting causes of the renal
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disease forms an element in the prognostic indications.
When Bright’s disease results from some inherent constitu-
tional defect, without obvious exciting cause, it is generally
more intractable than when it is directly due to exposure
to cold or to the influence of some specific blood-poison,
as, for instance, that of scarlet fever or erysipelas. To all
general rules of this kind there are exceptions, and each
case requires a separate and careful study.

Let me impress upon you one point of practical import-
ance. Before you pronounce a patient to be entirely free
from his malady, be careful to test the urine, not only after
rest and fasting—.e., in the morning before breakfast
—but after food and exercise. Albuminous urine is usually
more copiously so after food and exercise; and you will
sometimes find that, while the urine before breakfast is
quite free from albumen, that which is secreted after a
meal is decidedly and even copiously albuminous. In some
cases, exercise has even more influence than food in exciting
renal congestion and albuminuria.

An attack of acute Bright’s disease confers no immunity
from future attacks; on the contrary, the disease may
occur more than once in the same subject, a result either
of inexplicable predisposition or of a liability resulting
from a first attack. I think my experience warrants the
statement that when acute albuminuria has resulted from
some non-specific cause, such as exposure to cold and wet
or excessive eating and drinking, it is more likely to recur
than when it has been excited by a specific morbid poison,
such as that of scarlet fever, which, as a rule, does not
oceur a second time in the same individual; but I have
known patients so unfortunate as to have two attacks of
scarlet fever, and each attack complicated with albuminuria.
I shall defer the important question of treatment until we

have passed in review the various forms and complications
of chronic Bright’s disease.
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LECTURE III.

CHRONIC BRIGHT'S DISEASE.

Small Red Granular Kidney—Synonyms—Outward Appearance of the
Kidney in different Stages—Greneral History of the Disease—Chemical
and Microscopical Characters of the Urine—Microscopic Appearances in
the Kidney—The Structural Changes are essentially tubular and intra-
tubular—Changes in the Blood-vessels of the Kidney—Physiological Ex-
planation of the Structural Changes in the Kidney and of the Condition
of the Urine—Local and General Symptoms of Contracted Granular
Kidney; Frequent Micturition—Pain in the Back—Dyspepsia as a Cause
and a Consequence of Renal Disease—Dropsy—Hypertrophy of the
Heart—Inflammation of Serous Membranes—Heamorrhage from various
Surfaces—Cerebral Heemorrhage—Impairment of Vision—Cerebral Sym-
ptoms the Result of Uremia—Theory of Urzmia—Nervous Dyspnea—
Disease of the Liver—Diagnosis—Prognosis.

Classification of Chrowic Bright's Disease.—In my last
lecture I gave you some account of acute Bright’s disease,
and I now proceed to discuss the subject of chronic Bright’s
disease. Cases of chronic Bright’s disease arrange them-
selves, anatomically and clinically, in two very distinct
classes.  In ome class of cases, the kidney is found small,
red, and granular; in the other class, on the contrary, the
kidney is large, pale, and usually smooth on the surface.

Small Red Granular Kidney.—The clinical history of
the two classes of cases is as distinct as are their anatomical
characters. For various reasons, it will be more convenient
to take first in order those cases which are associated with
the small red granular kidney. In the Nomenclature of
the Royal College of Physicians the disease is designated
¢ granular kidney,” with the synonyms ¢contracted granulaxr
kidney, ¢ chronic desquamative nephritis,” ¢ gouty kidney.’

Outward Appearance of the Kidney in different stages.
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—1 place before you drawings representing kidneys in
different stages of degeneration. At mno period of the
disease is there enlargement of the kidney, but from the
commencement a process of wasting occurs. In the early
stage, when death has occurred from some other disease,
the ‘capsule is found adhering firmly to the surface of the
gland, so that it is difficult to tear it off without bringing
away some of the adherent glandular tissue. The fine
lobular markings are less distinet than in the normal state,
and the surface of the kidney is slightly uneven and
granular. As the disease advances, there is progressive
wasting of the glandular portion of the kidney, with granu-
lar unevenness of the surface and diminution of the thick-
ness of the cortex; so that by degrees the bases of the
medullary cones. approach nearer to the surface of the
gland. In extreme cases, the kidney may be reduced to
one-half or even one-third of its normal size and weight.
The cortical secreting portion of the gland is evidently
the part chiefly implicated, while the medullary cones are
nearly intact. The contracted kidney is somewhat firmer
and tougher than natural. In all stages of the disease,
one or more, sometimes numerous, serous cysts may be seen
projecting from the surface, and varying in size from a
pin’s head to a pea, but sometimes as large as a filbert, or
even larger. Even in the most advanced stages of atrophy,
the organ retains more or less of its normal red colour and
its vascularity ; hence it is called the red granular kidney,
to distinguish it from certain cases of chronic Bright’s
disease to be referred to hereafter, in which the kidneys
are granular, but white and ansgmiec.

General History of the Disease.—Some general facts
relating to the disease it may be well to point out now.
The disease is essentially chronic from the commencement,
and rarely, if ever, a sequel of an acute attack. Its com-
mencement, therefore, is, as a rule, insidious, and in its
early stages it is often unsuspected and latent. It is a
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comparatively rare disease in early life, not uncommon
between the ages of twenty and thirty ; but the majority
of cases occur in persons at and beyond middle age. It is
often associated with the gouty diathesis, as one of its
synonyms indicates; and it is of common occurrence in
persons who eat and drink to excess, or who, not being in-
temperate in food or drink, suffer from certain forms of
dyspepsia, without the complication of gouty paroxysms.
In some cases, the disease probably results from habitual
exposure to cold and wet, and consequent suppression of
the cutaneous secretion. There is reason to believe that
chronic poisoning by lead is, at any rate, a concurring
cause of the disease amongst painters and others who are
exposed to the influence of this pernicious metal. Dr.
Garrod was the first to direct attention to the influence of
lead in the causation of gout; and Dr. Dickinson states
that, out of forty-two men exposed to lead-poisoning who
had died in St. George’s Hospital, twenty-six had granular
degeneration of the kidneys, which in most cases was so
advanced as to have caused death (¢ On the Pathology and
Treatment of Albuminuria’). Allowing, as we must, that
the lead had great influence, it is probable that habits of
intemperance and other causes may have co-operated with
the lead. Granular kidney is occasionally, though rarely,
found as a sequence of the albuminuria which is associated
with pregnancy. I have seen one well-marked instance of
this. The atrophy with granulation which results from
Ppassive congestion of the kidney consequent on valvular
disease of the heart or emphysema with chronic bronchitis,
has a different pathological history ; and I shall refer to it
on a future occasion.

During the progress of the disease which results in the
contracted granular kidney, dropsy rarely forms a prominent
symptom, and in the majority of cases it is entirely absent.
The disease is often associated with hypertrophy of the
left ventricle of the heart, even when there is no valvular
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defect or disease of the walls of the larger arteries to ex-
plain the cardiac hypertrophy. In a large proportion of
cases, the immediate cause of death is ursemia or cerebral
haemorrhage.

Now, in the course of these lectures, I shall as much as
possible avoid all controversial topies; but, in proceeding
to give you what I believe to be the true account of the
minute anatomy and pathology of this disease, I am bound
to tell you that I dissent from the opinions of some patho-
logists for whom I entertain great respect, but not sufficient
to induce me to follow them into what I believe to be an
erroneous reading and interpretation of facts. Virchow,
in his ¢Cellular Pathology,” states that there are three
anatomical elements in the kidney—namely, tubes, vessels,
and interstitial tissue; and, in accordance with this, there
are three forms of Bright’s disease—what he calls parenchy-
matous nephritis, having its seat in the tubes; amyloid
degeneration in the blood-vessels; and interstitial nephritis,
consisting essentially, as he believes, in thickening of
intertubular tissue and consequent atrophy and granular
contraction of the kidney. Virchow admits that two and
sometimes all three of his forms of disease may coexist in
the same kidney ; and I maintain that in every case of
Bright’s disease all the tissues are implicated ; the various
forms of disease depending, not upon the implication of
different anatomical elements in the morbid process, but
upon the varying nature of the structural changes which
these elements undergo in different classes of cases. I will
endeavour to make this clear as I proceed. My doctrine
with regard to the minute anatomy and pathology of the
granular kidney is, that it consists primarily and essentially
in a disintegration and destruction of the gland-cells which
line the convoluted tubes, the débris of the gland-cells
appearing in the urine as granular tube-casts; that the
destruction of the gland-cells induces atrophy and con-
traction of the tubes; that this shrinking of the tubes,
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with some thickening of their membranous walls and of
the Malpighian capsules, gives a delusive appearance of
interstitial or intertubular formation of fibrous tissue; and
that thickening of the walls of the arteries, the nature of
which I shall presently describe, forms one of the most
constant and conspicuous features of the disease ; although
this arterial change is entirely ignored by Virchow and
his followers, who erroneously assume that the so-called
amyloid or waxy degeneration is the only form of Bright’s
disease constantly and essentially associated with thicken-
ing of the blood-vessels.

Chemical and Microscopical Characters of the Urine.
—7You will find that the minute structural changes in the
contracted kidney are rendered easily intelligible if you
study them in connexion with the clinical history of the
disease, and in particular with the chemical and microsco-
pical characters of the urine. I have told you that the
disease, although not exclusively of gouty origin, is often
associated with chronic gout. Examine the urine of a
man who has had repeated attacks of gout, and you will
not unfrequently find in it the earliest indications of in-
cipient renal degeneration. The urine may be of normal
colour and specific gravity, and without a trace of albu-
men ; but, after standing for a few hours in a conical glass,
it deposits a light cloud, which, on microscopic examina-
tion, is found to consist of séattered granular débris and
tube-casts such as are represented in Fig. 14. These
casts contain epithelial cells in various grades of disinte-
gration, and hence arises their ¢granular’ appearance.
Every granular cast is not of necessity composed of disin-
tegrated epithelium. Blood-corpuscles may become dis-
integrated within the uriniferous tubes, and appear in the
urine as granular blood-casts, distinguished from granular
epithelial casts by their reddish-brown colour, and often
by containing some entire blood-corpuscles ; so, disinte-
grated hyaline casts may assume a granular appearance ;

- B
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but by a comparison with other casts associated with them,
and by noting the various grades of change, we trac.e th(?m
to their true source. The presence of granular epithelial
casts and of scattered epithelial débris is evidence that a
process of epithelial desquamation and disintegration has
commenced in the kidney. In the earlier stages of the
renal disease, the granular casts are found only during or

Fig. 14.—Granular Casts, composed of more or less completely Disintegrated
Epithelium and Fibrine.— x 200.

immediately after a gouty paroxysm, and, as I have
already said, unassociated with albuminuria. In the inter-
vals between the attacks of gout, no tube-casts are visible.
At a later stage, granular casts and epithelial débris are
always present in a greater or less amount; and the urine
becomes albuminous, at first only during a fit of gout, the
tube-casts also being more abundant during the paroxysm.
At a still later period, tube-casts and albumen are more or
less constantly present, though both may be absent eyen
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in the most advanced stages of this form of disease. Not
only is the particular form of renal disease indicated by
the microscopic appearance of the urinary sediment, but
the number of granular tube-casts and the amount of
epithelial débris indicate the rate at which the disease is
progressing. The more copious the sediment, the more
rapid is the destruction of the gland-cells, and the conse-
quent atrophy of the kidney. In the more advanced
stages of the disease, large hyaline casts are often found
associated with the granular casts. (Fig. 15.) As the

Fig. 15.—a a. Granular Casts. b 0. Large Hyaline Casts.— x 200.

disease makes progress, the urine undergoes remarkable
physical changes. The quantity secreted is usually in excess
-of the normal amount ; and with the increase of quantity
there is commonly associated a loss of the natural colour
and a diminution of the specific gravity, which, usually as
low as 1010 or 1012, sometimes falls to 1005. The low
specific gravity indicates a relative decrease of the normal
solid constituents, especially of urea, uric acid, and extrac-
tive matters. In one of Dr. Christison’s cases, the total
E 2
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solids discharged were reduced to one-fifth, and in another
nearly to one-twelfth, of the healthy average. This de-
fective discharge of solids is partly explained by the rest
in bed, the scanty diet, and the general anzmia. The
amount of albumen varies considerably. Absent or scanty
in the early stage, it may be rather copious in the middle
periods, and again scanty or even entirely absent in the
stage of extreme degeneration of the kidney.

Microscopic Appearances in the Kidney.—The kidneys
should be examined as soon as possible after death, and
before the appearance of their tissues has become changed
by any antiseptic or hardening process. Thin sections of
the cortex, made with a Valentin’s knife, may be placed in
a solution of common salt and water of specific gravity
1030, and then examined with a magnifying power of not
less than 200 diameters. Dilute acetic acid brings out
some of the appearances very distinctly. The chief changes

Fig. 16.—Transverse Sections of Tubes, containing only Granular Débris of Epithelium
held in position by Coagulated Fibrine. At one end of the section, the contents of
the Tubes have been washed away, and the sections of the basement-membrane form
three empty rings.— x 200,

will be found in the convoluted tubes, in the arteries, and

in the Malpighian capsules and capillaries. In some tubes

the gland-cells have their normal appearance, or they are
opaque and granular, with a clear central canal (see ante,

Fig. 12). Other tubes are filled and rendered opaque with

desquamated epithelium more or less disintegrated (seeante,

Fig. 10). Others, again, present the characteristic ap-
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pearance represented in Fig. 16. Their epithelial lining
has become disintegrated and removed, appearing in the
urine in the form of the granular casts before described
(Figs. 14 and 15). A few granular particles of epithelium
only remain, and these appear to be held together by
fibrinous coagula. The transverse sections of tubes in this
condition have somewhat the appearance of oval or globu-
lar cysts, and many years ago they were described as
microscopic cells by a very able observer (see Mr. Simon’s
paper on Subacute Inflammation of the Kidney, ¢ Med.-
Chir. Trans.,” vol. xxx). When, in the same section, some
tubes appear transversely divided, while others present
themselves lengthwise, as in Fig. 17, all having the same

Fig. 17.—Tubes more or less completely denuded of Epithelium. Some
transversely divided and cyst-like ; others seen lengthwise.— x 200.

general structure and contents, it is easily seen that the
cyst-like appearance is given by transverse sections of par-
tially or completely denuded tubes. ;

The number of tubes thus denuded of their epithelial
lining varies much in different cases. In some kidneys,
‘which to the naked eye present comparatively little devia-
tion from the normal state, the destruction of gland-cells
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is found to have been very extensive. Other tubes are-
found, as regards their appearance and contents, in the
same condition as those just now described, but apparently
shrunken and atrophied, with wide interspaces between
them—the interspaces being occupied by the remains of
other atrophied tubes and capillaries (see Fig.18). Atrophy
of the tubes appears to be the usual result of the destruc~

Fig. 18.—Tubes in process of Atrophy and Contraction after the Destruction of their-
Epithelial Lining, a few granular particles only remaining within them.—x 200.
tion and removal of their gland-cells. But the opposite-
condition of dilatation is found in some of the tubes, which
may be seen often as large as Malpighian bodies, and even
larger (Fig. 19); and there can be no doubt that these:
dilating tubes at length form the cysts which are visible-

by the naked eye. :
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