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PREFACE TO THE THIRD EDITION.

TuE second edition of this work has been exhausted
for two years and a half, and I have not found time un-
til now to prepare a third. = Since the appearance of the
second edition, I have devoted much time to retracing
former experiences and adding new, and as a result of
prolonged new observation and investigations, I have
changed many of my former opinions and conelusions,
especially with reference to the existence of what is
known as ‘physiological’” or ‘“‘normal’ albuminuria.
Chapter VIIL, which treats of this important subject,
is entirely re-written.

Much of this work has been written anew, notably
the chapter on tests for albumin, and a great deal ol
new matter has been added, especially upon the al-
buminuria of pregnancy, the ocular lesions and mental
disturbances attendant upon Bright’s disease, the use
of ansesthetics in nephritis, the malarial and bacterial
origin of nephritis; its curabilify ; upon the dietary,
and the use of mineral waters, and the treatment. With
reference to the treatment, I believe there is but very
little that has been found of use which is not incor-
porated in this volume. Certain remedies given in the
other editions I have omitted, their value not having
been shown by my larger experience with them.

I will not apologize for referring so often to the use
of my own test. I have, however, when alluding to it,
except in the chapter on tests, quoted the statements










































BRIGHT'S DISEASE AND ALBUMINURIA.

PART 1.

CHAPTER L

THE GENERAL ANATOMY OF THE KIDNEY.

TaaT what I have to say upon the pathology, diagnosis,
and treatment of nephritis (Bright's disease) may be
quite clear, I may be permitted to map out and briefly
describe the region in which are situated the lesions
which exist in this malady. This is necessary to the
general reader, becanse few who do not make pathology
and histology a special study, are perfectly familiar with
or can call at once to mind the minute anatomy of the
kidney.

With the general form and position of the kidney we
are familiar enough to make it unnecessary to dwell
upon them, simply stating, as a gunide in auntopsies, the
average normal weight of the organ to be between four
and five ounces. '

It is covered by a dense, closely adherent capsule, and
its bulk is constituted by masses of tubules arranged in
a certain order, connective tissue, glomeruli, and blood-
vessels, from one portion of which the nutrition of the
kidney is derived, and from the other most of the con-

stituents peculiar to the urine are eliminated.
1
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8 BRIGHT'S DISEASE,

that is, in those portions lying next the connective tis-
sue, and he sometimes saw in torn epithelia the rods
igolated. The same observer' also first demonstrated
with accuracy that the secretion of the salts is per-
formed only in the tubules,in accordance with the views
maintained by Bowman. Char-
cot * deduces from the experiments
of Heidenhain with indigo-blue
the conclusion that the secretion
or elimination of this coloring
matter takes place only in those
portions of the tubuli uriniferi
which are covered by the epithelia
having the rods (épithélium &
batonnets). Whether the secre-
Fio.3.—Conmicar Svesmaxceor tlon of the Sp&ﬂiﬁﬂ prinuiples of

Doe's KIpNEY—TRANSVEREE SEC-

08— Buoon Vessers Iweoren.— the urine takes place in precisely
A, tuft: B, capsuie; O, fat epi-

thelia; D, convoluted tubule; E, the same fashion as the elimination
straight collecting tubule; F, as

ding limb of T.bl-iﬁr: 1 2 :
cending limb of nacrow tabules 6, of coloring matters, he regards as

S esrmAs tubidle s T ibaa oo, impussible of demonstration ex-
perimentally.

In a late monograph by Charcot, Lecons sur les Con-
ditions Pathogéniques de U Albwminwrie, Paris, 1881,
he regards the fubuli conforti and the loops of Henle,
particularly the ascending hranches of the loops, as
the real glandular part of the kidney. ¢ They are,”
he says, “lined by an epithelium, thick, granulated,
clondy—in a word, glandular. They are enveloped in
all parts by a dense capillary network, bathed, like
themselves, in a lymphatic fluid.”” ¢ These parts seem,
then, in some respects, designed for the selection and
concentration of the specific principles of the urine,

! ¢ Versucha iiber den Vorgang der Harnabsonderung : ” Pflliger’s Archiv,

9Bd., p. 1., 1874,
2 Charcot on Bright's Disease, translated by Millard, p. 23, New York,

1878.



EPITHELIA OF THE TUBULES. 9

urea, and uric acid ; it is in these parts, no doubt, that
is formed the hippuric acid, which does not pre-exist in
the blood.”

Heidenhain, however, did not associate the rods with
the process of secretion, for he observed a similar struc-
ture also in the smaller duets of fhe parotid and sub-
maxillary glands, the same formation in the latter
structure being already known to Henle and Pfluger.
In the acini of the glandula submaxillaris and in the
other acinous glands he could not discern them.

E. Klein® asserts that he has observed that the rods or
fibrils of Heidenhain, when looked at from the surface,
are connected into a network, so that they are more
probably septa of a honey-combed network seen in pro-
file. What the intimate nature of these formations is
neither of the above-named authors attempts to explain.
My own researches, I hope, will prove their nature,
though as to their significance I have only suggestions
to make. Since the reticular structure of all protoplas-
mie formations, including, therefore, epithelium, was
demonstrated by C. Heitzmann,* the quesfion has been
what the reticnlum present in the protoplasm is. Un-
questionably the two main properties of living matter
are motion and production of its own kind. Both these
properties are attributes of the reticulum within the
protoplasm. As long as a protoplasmic body is alive
and endowed with the property of ameeboid motion and
locomotion, the reticulum in it is never in a state of per-
fect rest. We constantly see changes in the configura-
tion of the reticnlum. We see that in a portion of the
protoplasmic body the reticulum becomes very narrow,
while in an opposite portion it is simultaneously wi-
dened, especially so when a prolongation of the body, a

1 Atlas of Histology, London, 1880,
¢ ¢ Untersuchungen iiber das Protoplasma: * Sitzungsberichte d. kaiserl.
Akad, d. Wissensch. in Wien., 1873,
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pseudopodinm, is pushed out. In such a flat offshoot,
or false leg, the reticulum may be stretched to such a
degree that the projection looks homogeneous, as if des-
titute of any structure,

The writer above quoted claims that the narrowing of
the reticulum is the state of contraction which is an ac-
tive property belonging to it. The stretching, on the
contrary, represents the state of extension which is
merely passive, due to the pressure of theliquid pushed
out from the contracted portion into that at compara-
tive rest, this contracted portion being immediately after
extended.

The foregoing is tenable only if we admit the presence
of an investing layer around the protoplasmic body
which prevents the liquid filling the meshes from escap-
ing outward. The flat investing layer is claimed to be
identical in its nature with the mass composing the re-
ticulum proper. It is maintained, also, that the reticu-
lom at any time, and almost instantaneously, may be
transformed into a flat layer, as is the case in the for-
mation of an investing layer around a vacuole. Viece
versa, the flat layer almost instantaneously may fall
back into the reticular structure at the moment of dis-
appearance of the vacuole. This continuous change of
shape and place of the reticulum is a positive proof of
its being living matter. 8. Stricker,” among the most
recent observers, describes the reticular structure and
its changes as follows :

“The interior of the cell-bodies undergoes manifold
visible variations. One of the most remarkable instances
is furnished in the saliva corpuscles. The assumption
that a so-called molecular motion takes place in the
saliva corpuseles is erroneous. The granules seen with
insufficient amplifications are transverse sections of tra-

! ¢¢ Mittheilung iiber Zellen und Grundsubstanzen:" Med. Jahrbiicher,
1880,
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beenlse, The saliva corpuscle is traversed by a sharply
marked trabecular structure, which, so long as the cor-
puscle is fresh, executes lively wavy motions. The
waving gradually ceases on addition of solutions of salts
in certain concentration, and the reticular structure dis-
appears. The waving is now replaced by very slowly
formed changes in the interior mass.”’

A second proof of the reticulum being the living mat-
ter proper rests upon the fact that, both in normal and
in morbid processes, the new formation of corpuscular
elements starts from the points of intersection in the
reticulum. This so-called endogenous new formation
of living matter is especially plain in the inflammatory
process invading epithelial formations. Here, it is im-
portant to note, the reticulum at first becomes coarse,
next it coalesces into lnmps, which, being at first homo-
geneous, in furn assume a reticular structure themselves,
and now represent so-called inflammatory or pus cor-
puscles. These corpuscles at first remain in connection
with the neighboring reticulum by means of delicate
filaments, which are portion and part of the reticulum.
Jater, when the pus corpuscles which have originated
in the interior of an epithelium become extruded from
its interior, the newly formed corpuscles represent pus
corpuscles,

In conducting my researches, T have studied the kid-
neys of the rabbit, pig, dog, and man, all of them being
preserved and hardened in a solution of chromic acid.
[ have, therefore, no observations to report upon the
form-changes of the epithelia, but have studied the
changes in the interior structure of the epithelia in the
inflamed human kidney as they appear in chronic
eroupous, in chronic interstitial nephritis, in waxy de-
generation of the kidney, in fatty degeneration, and
in chronie interstitial nephritis with acute recurrence.
These investigations enable me to maintain that the re-
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ticular structure of the epithelium of the kidney is
really a formation of living matter.

Upon closely examining the epithelia of the tubuli
urinifer1 in the Kkidneys of the above-named animals,
we readily perceive, with comparatively low powers of
the microscope (400 or 500 is sufficient), the presence of
rod-like formations in the epithelia of the fubuli con-
forti, in the irregular tubules, in the ascending branch
of the looped tubules, and in the intercalated tubules,
entirely in accordance with Heidenhain’s assertions, al-
though he does not include the Kidneys of the pig.

The drawings of the rodlets, as given by Heidenhain
in Max Schultze’'s ¢ Archiv,”” and copied by Klein and
other writers, give an exaggerated idea of the real ap-
pearance of the rods. Even under a high power they
are never so large as in the drawings, and seldom pre-
sent the straight, regular, and symmetrical appearance
there represented. The accompanying drawing (Fig. 4)
more nearly represents their average appearance nuder
a power of 1,200.

I have found them in the healthy kidney as follows :

In man, in the ascending tubules, power 1,200.

In the rabbit, power 500 to 600, in convolufed, in
ascending, and in irregular tubules. Also (never before
mentioned) in a portion of the descending tubules.

In the pig, in the convoluted and irregular tubules ;
and in the same tubules, and narrow tubules, in which
the rods are very faintly shown, of the pup.

The pale, flat epithelia of the looped tubule proper do
not, as a rule, exhibit the rods. The columnar epithelia
of the collecting tubules, on the contrary, which are
distinetly imbricated, especially in the Kidney of the
dog, exhibit the rods more or less plainly. The colum-
nar epithelium of the rabbit does, however, show them.
High powers (1,000 to 1,200) of the microscope corrob-
orated the views of Klein—namely, that the rods are
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connected with a reticulum by means of delicate fila-
mernts inoseulating both with the wall of the nucleus
around which the rods are located, and also with the
delicate reticulum in the inner portion of the epithelia,
next to the caliber, where the rods are usually absent.
It is striking how the thickness of the rods differs in
the different epithelia of the same animal’s Kidney.

F1g. 4.—8rrureeTr Toavne FROM THE KIDSEY OF A RHABDIT. (Longitndinal section—
magnified 1,20 diameters, }— N, nucleated columuar epithelinm, showing the rods; E, endo
thelin ; F, interstitial connective tissue, producing the basement layer.

Sometimes they are very thin, beaded poles, with quite
distinetly marked interstices between them. In this
case the connecting filaments, running almost at right
angles from rod to rod, are easily discernible. At other
times the rods are rather bulky formations, having but
extremely narrow interstices between them. In this in-
stance the connecting filaments, as a matter of course,
are very short, and not easily seen. In a third instance
the outermost portion of the epithelinm is a compact or
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6. In fatty degeneration of the kidney, in cross-sec-
tions of the convoluted tubules. The rods here showed
fat globules. The connective tissne was thickened,

In these specimens the rods of the epithelia through-
out the tubules are clumsy and bulky, the whole reticu-
lum being enlarged, rendering the epithelium, with low
powers of the microscope, coarsely granular. In many
instances the rods are not discernible, as, in their place,
a coarsely granular mass is present, pervading the whole
epithelial body; or else the innermost portion of the
epithelium looks coarsely granular, the outermost por-
tion, on the contrary, being homogeneous and shining.
T have repeatedly seen in acute inferstitial nephritis even
the looped tubules, which in this situation were consid-
erably increased in bulk, provided with a coarsely gran-
ular reticnlum—nay, even with an indistinct rod-like
structure. All these features become still more promi-
nent by staining the specimens with the chloride of gold
after they have been soaked and washed for several
days in distilled water. This reagent, in a half-per-
cent. solution, brought in contact with the specimens for
forty minutes, renders sections from the normal kidney
of a brown violet hue, slightly increasing the distinet-
ness of the reticular structure of the epithelia. In the
inflamed Kidneys of man, the epithelia of a great many
of the ascending, irregular, and convoluted tubules, upon
being stained with the chloride of gold, as above de-
scribed, became dark violet. With higher powers of
the microscope we can ascertain that it is the coarse re-
ticulum, the bulky rods, and the homogeneous masses
sprung from coalescence, as it were, of the rods, which
exhibit the deepest gold stain.

As it is the tubuli uriniferi which have the rod-like
structure, which in Heidenhain’s experiments with in-
digo sulphate are the only ones which are colored by
it, 50 in the inflamed kidney it is only these tubules that
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become colored by the gold. It seems reasonable to
suppose, from the effect of these reagents, that the
epithelia with rods, perhaps by virtue of their having
more living matter and a more bulky reticulum, are of
most importance in secreting or forming the extractive
matter of the urine.

Numerous attempts to produce the stain with the gold
in the healthy kidney of the dog, pup, rabbit, and pig

Fro. 5.—ConvoLoTED Torvne FROM A HoMan KIDNEY AFFECTED WITH AcuTE CATAR-
RHAL ( [NTERSTITIAL) NepaRITIS, (Oblique section—magnified 1,200 diameters, }—F, inflam-
matory corpuscle, sprung from the division of an epithelinm ; B, cluster of inflammatory
corpngcles, sprung in the same munner ; &, rods of cuboidal epithelia, still recopnizable ; B
endothelin, increased in size and number.

were ineffectual in rendering the rods plainer than in the
unstained condition.

In the inflamed kidneys, in which the violet coloration
was produced, no doubt the reticulum of the epithelia,
owing to the inflammatory process, was considerably
increased in bulk. The most marked violet stain was
exhibited by a number of the convoluted tubules and by
irregular and ascending tubules. We know that living
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shape of the nucleus is usually the same in all instances,
being spherical, sharply defined, and with numerous
granules scattered through its substance.”

Such an endothelial layer, present in all varieties of
the urinary tubules, is best visible in the front view of
the structureless membrane, where the epithelinm is
stripped off. Here the endothelia are comparatively
large, irregularly polyhedral bodies, with distinct cen-
tral nuclei. The nucleus has a plainly marked shell,
containing in its interior a few small nucleoli, the nuclei
being mostly of oblong shape. In the body of the en-
dothelium a delicate reticulum is seen with very minute
nodulations. Bach body is separated from all its neigh-
bors by a delicate light rim of cement-substance, which
is traversed at right angles by extremely minute fila-
ments or thorns. In side view, obviously, these bodies
will exhibit a spindle-shape, the broadest portion of the
spindle corresponding to the central nucleuns.

1f the views of recent observers are correct—namely,
that the structureless layer, synonymous with the hya-
line or basement layer, is an aggregation of endothelia
infiltrated with elastic substance—this view may also be
applied to the structureless membrane of the urinary
tubules. In normal kidneys I failed to discover nu-
clei in the structureless layer proper, which would
indicate their construction of former endothelia. In
inflamed kidneys, on the contrary, ne doubt was left
as to the fact that the structureless layer is composed
by a number of closely attached, in part nucleated, en-
dlothelia.

I have found the endothelia repeatedly in the inflamed
kidney in chronic eroupous and in chronic interstitial
nephritis, in acute interstitial and in acute croupous
nephritis, and in fatty and waxy degeneration of the
kidney. I have found them most frequently in the
ascending, descending, and convoluted tubules. I am
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not aware that any observer has heretofore recognized
their existence as having a pathological significance.

In the inflamed Kidney the endothelial layer beneath
the epithelial is always more marked than in the nor-
mal Kidney. In chronic catarrhal (interstitial or des-
quamative) mephritis, all the tubules that have lost
their epithelial investment invariably show an invest-
ment of endothelia.

Fi16. 5. —CoXvoLuTED TURULE Fhoa A HUMAN KIDNET AFFECTED WITH URRONTC Cd-
TARRHAL (DESQUAMATIVE) NEPERITIS. (Dblique section—magnified 1,200 diameters.|—0C,

5

caliber, witdened by loss of the epithelin ; &, endothelia, increased in size and number; F, in-
terstitial fibrons connective tissne, with angmented plastids.

This, in the transverse section of the tubule, is char-
acterized by the presence of flat, irregularly spindle-
shaped bodies, which are always more coarsely granular
than in the physiological condition. Their nuclei are
also more coarsely granular, sometimes homogeneous.
The flat shape, the large size in the frontal diameter,
and the construction of the nuclei serve for an accurate
contradistinetion to epithelia. T have failed in obtain-
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ing specimens indicative of a new formation of epithelia
after the loss of the original epithelial investment.

It may be cldmlﬁu‘i]bEL to assume that the enlarged en-
dothelial layer serves (at least to ‘some extent) as a
substitute for the lost epithelia. In tubules whose epi-
thelia, as in chronic catarrhal nephritis, are transformed
into inflammatory or medullary corpuscles, the new
formation also starts from the endothelia. The final
result in this instance is known to be the destruction of
the tubule and its replacement by newly formed con-
nective tissne—a condition which is known by patholo-
gists as cirrhosis of the kidney.

[Since writing the rough outlines of this article, I
have recognized for the first time well-marked endo-
thelia in the urine in a case of advanced chronic eroup-
ous nephritis with fatty degeneration. I found a clus-
ter of three or four of these surrounded by free fat
granules.]

Still more plainly marked are the endothelia in
cronpous (parenchymatous) nephritis. In fact, the ap-
pearances seen in urinary tubules where casts have just
formed could not be explained unless by the presence
of endothelia.

The results of my researches may be summed up in
the following statements :

1. The rods disecovered by Heidenhain in some varie-
ties of the tubuli uriniferi are part and pareel of a retic-
ulum present within every epithelinm.

2. The reticulum, including its elongated rodlike for-
mations, is the living matter proper.

3. The relation of the rods to the rest of the reticulum
of an epithelial body varies greatly, the variation prob-
ably being due to different stages or degrees of secretion.

4. The reticulum, including the rodlike formations,
in the inflammatory process, both in catarrhal and
croupous nephritis, gives rise to a new formation of












CHAPTER V.

THE CIRCULATION OF THE KIDNEY.

TuE greater part of the renal arteries run into the cor-
tex, forming arterize interlobulares. A small portion
of these penetrate to the fibrous capsule, and each arfe-
ria interlobularis sends to a Malpighian body a small
trunklet called a vas afferens ; a few of these vasa affer-
entia give off fine branches which break up into capilla-
ries through which the blood passes into the capillary
plexuses surrounding the urinary tubules.

The »as efferens, which contains arterial blood, after
leaving the capsule of Bowman runs immediately to the
medullary ray, subdividing, as it extends, into a capil:
lary network and running in part to the cortical sub-
stance. From the capillaries of the cortical substance
thus formed, descend straight branches, supplying the
medullary rays. These are the true vasa recta.

The labyrinth derives its supply of blood from the
capillaries running upward from the efferent vessel.

The capillaries, composing a plexus surrounding a
medullary ray, are never closely adherent to the urinary
tubules, lacuniform spaces, frequently filled with fluid,
intervening between the walls of the blood and the uri-
nary vessels.

Both these varieties run immediately toward the fis-
sure-like space in the marginal layer of the medulla,
between the fascieuli of the twbuli wriniferi. They
break up into capillaries that form looped plexuses
about the tubules. The ecirculation of the medullary
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portion is therefore derived from the capillaries di-
rectly arising from the vasa efferentia and from the vasa
recta descending from the cortical plexus. *The veins
arise from the capillaries of the cortical substance, es-

i ALty j"hllu{-. 1B TH O )

o k)

Frg. T. (From Heitzmann.)—Bouskpoiry LINE BETWEEN THE CORTICAL AND PYRAMIDAL
SUBSTAKRCE OF THE KIinpxey oF Ao Dog. Broop-veEssELs [RJECcTED.—4, branch of renal ar-
tery ; Co, prolongation of the cortical substance; T, tuft; S, bundle of straight tobuoles; O,
origin of the vasn recta from the capillaries of the cortical substance ; B, bundle of vasa recta,
magnified 100 diameters.

pecially those of the labyrinth, and their confluence is
often marked on the surface of the kidney in the form
of stars. As the medullary rays are lost near the sur-
face of the kidney and the outermost portion of the cor-
tex has no tufts, obviously the veins arise from the
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of fibrous tissue, the perineurinm internum. The corti-
cal substance undoubtedly derives all of its nerves from
such bundles accompanying arteries. The pyramidal
substance is supplied with bundles of non-medullated
nerves, apparently independent of the arteries; at all

Fia. 8. (Holbrook.)—DIAGRAM OF THE TERMINATION oF THE NERVEE OF THE KIDNEY.—
N, Bundle of non-medullated nerve-fibres accompanying an arvtery ; T, tuft; A, nfferent vessel ;
17, ganplionic enlargement along a nerve-fibre going to a convoluted tubule; O L, convoluted
tubule in longitudinal gection: € €, convoluted tubnle in cross section ; ¥ 4, ascending branch
of nareow tubule; N, narrow looped tubule ; ©, capillary blood-vessel ; & L, straighe collecting
tabule in longitndinal seetlon ; 8 O same in cross section.

events such formations are exceedingly scanty here.
The bundles of non-medullated nerve-fibres are marked
by a large number of nuclel.
True ganglions I have seen only in small numbers.
The bundles of nerve-fibres give off delicate ramules
to the afferent vessels by which they enter the tuft,
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and here they produce a delicate plexus spun around
the capillaries of the tuft. It was impossible to decide
where the ultimate fibrillee branched in the capillaries of
the tuft, because in the specimeéns treated with formic
acid it was impossible to distinguish between the flat
epithelia covering the convolutions of the capillaries
and the endothelia covering their interior. Sometimes
I obtained a specimen in which it seemed as if the ulti-
mate fibrillee branched beneath the covering, flat epi-
thelia in the delicate connective tissue between the con-
volutions of the capillaries, but of this I am not certain,
I wish here to corroborate the assertion of I. Bremer'
that every capillary is snpplied with a plexus of non-
medullated nerve-fibrillee, but I disagree with his asser-
tion that the nerves run outside the wall of the vessel,
and do not penetrate the wall itself. My own observa-
tions, I think, leave little doubt that they penetrate the
cement substance between the endothelia. Concerning
the distribution of the nerves in the middle coat of the
arteries, I fully agree with the assertion of M. Lorvitt
that they run between the smooth muscle-fibres. From
the large bundles of non-medullated nerve-fibres innu-
merable delicate beaded fibrillze arise and course in the
delicate fibrous connective tissue between the urinifer-
ous tubules. |

In perfect specimens there is no difficulty in satisfy-
ing one’s self of the fact that every tubule is encircled
by a plexns of non-medullated nerve-fibres coursing
either in the immediate vicinity of the tubule, in the
interstitial connective tissue, or within the dense layer,
subjacent to the epithelia, known as membrana propria,
or even within the layer, along the feet of the epithelia

'L. Bremer: Archives of Microscopic Anatomy, Bd. xxi., Die Nerven der
Capillaren der kleineren Arterein und Venen, 1882,

* Die Nerven der glatten Museculatur, Sitzuongsber. d. Wiener Akad. d.
Wissensch., Bd. xxi.
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themselves. Obviously those nerves are most favorable
for research which course outside of the epithelia at
a small distance from the membrana propria. Here we
can, sometimes, see at certain regular intervals, arising
at right or acute angles, extremely delicate nerve-fib-
rillze, which pierce the membrana propria and run into
the cement substance between the epithelia. The dis-
tance in which these ultimate fibrillee arise fully cor-
respond to the breadth of a single epithelial element
so much so that in some places the impression of a lad-
der with regular rounds is obtained. Of course, only
one of the frames or side-pieces of the ladder is present.

In a front view of the epithelia the nerve-fibrillze can
sometimes be fraced in the form of a delicate plexus dis-
tributed in the epithelia, and not infrequently convey-
ing the impression that every epithelium is surrounded
by a nerve-fibrillse in the cement substance.

In an edge view this impression is not obtained, for
we can see the interstices between the epithelia sup-
plied with nerves only exceptionally, while in the ma-
jority of cases two or three epithelia seem to be Sup-
plied with only one nerve-fibrillsze common to them. The
later image is more particularly pronounced along the
straight collecting tubules in which, usunally in edge
view, two mnerve-fibrillee are situated between three or
tfour epithelial elements; and here the cement substance
carrying the nerve-fibrillee is much broader than the
cement substance apparently destitute of nerve-fibres.
If, however, we recall the fact, that in a front view of
the tubules, the arrangement of the ultimate fibrillse is
plexiform, we obviously should not expect to see in
edge view nerve-fibrillze between each single epithelinm.

The distributions of the nerves in the uriniferous tu-
bules seem to be richer in the convoluted and the as-
cending and descending limbs of the narrow tubules.
while the straight collecting ones seem to be more scant-
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source of the aqueous secretion, is now generally con-
ceded. The delicate thin membrane of which its ves-
sels are composed permits of an easy separation of the
watery portion of the blood, and this facility is made
greater by the volume of its vessels, which are large in
proportion to the means of exit of their blood, which
can take place only through the narrow orifices of the
vasa efferentia. Hence arises a temporary retardation
of eirculation in the vessels of the glomerulus, which
would become permanent except that the congestion is
kept down by the escape of the water, which flows into
the commencement of the uriniferous tubule. Not only
is water secreted, but under certain circumstances albu-
min. The transudation is inereased by any obstacle to
the flow through the vessels, or by greatly increased
pressure, '

As is well known, Ludwig regards the functions of
the glomerulus to consist simply in the mechanical fil-
tration of the water of the blood, holding all the urinary
constituents in the blood pre-formed, in solution. Aec-
cording to Bowman’s theory, the Malpighian tufts
secrete essentially only the water of the urine with a
small part of the crystallized salts, while the specific
elements of the urine are excreted by the epithelia of
the convoluted tubules.

Recent experiments, however, made by Overbeck,
Niissbaum, and Heidenhain, demonstrate the following
facts :

1. That the separation of the water from the blood,
which takes place principally in Bowman’s capsule,
‘‘ is not wholly a simple physical phenomenon compar-
able to that which in our laboratories is effected through
inert membranes,”” * but that it is mostly performed by
the epithelia of the glomerunlus.

I Charcot : Sur "Albuminurie.
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9. That the albumin and sugar are separated from
the blood by the glomerulus.

3. That while some of the urine extractives, as urea
and uric acid, pre-exist in the blood and are separated
from it by the epithelia of the convoluted and straight
tubules, the epithelia of the tube system do not act in
all cases as merely separators of previously existing
substances, but, as has been shown by the experiments
of Schmiedberg and Koch, are really formative. Hip-
puric acid exists only in feeble proportion in the urine
of man; it is found mostly in the urine of herbivore,
but in these it does not pre-exist in the blood. (Hip-
puric acid may be considered as a combination of ben-
zoic acid and glycocolle—sugar of gelatine.)

Now according to the experiments last referred to, if
into the blood of a dog benzoic acid and glycocolle are
injected and the ureter tied, a certain quantity of hip-
puric acid accumulates in the blood. It is evident
that this hippuric acid must have been formed in the
kidney by synthesis, from the fact that if the vessels of
the kidney and not the ureter are tied, the hippuric
acid is not found in the blood. The next experiment is
yet more conclusive. If one kidney of a live dog is ex-
tirpated, and blood containing benzoic acid and glyco-
colle is injected through the principal artery of the
kidney hippuric acid is formed in the blood. This
synthesis may be made at a cool temperature, and in a
Kidney extirpated as long as forty-eight hours.

The epithelia of the kidney, therefore, perform the
funetions of separation as regards urea and uric acid,
and of secretion or formation as regards hippuric acid.
This being shown, we may assume that other elements
of the urine are secreted by the epithelia of the tube
system. In fact, as urea and uric acid exist pre-formed
in the blood in minute quantities only, we may conclude,
as they are voided in the urine in so much larger guan-
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tity, that the functions of the epithelia as regards urin-
ary salts are formative or secretory.

As regards the untenableness of Ludwig’s theory of
the formation or secretion of all the urinary extractives
in Bowman’s capsule—a theory, I may add, which was
also held by the late Dr. Charles Isaacs, U. S, Army,
who, I believe, first demonstrated that the Malpighian
tuft was covered by epithelia, and by the late John W,
Draper—the remarks of Beale are of interest,

““If the urine were secreted in its fully formed state
by the agency of the vessels of the Malpighian body and
the epithelinum covering it, it is difficult to find an ex-
planation of the fact that in every mammalian animal
such fully formed urine is made to pass down a very
long and fortuous tube, instead of a short straight one.
And it might be argued that, admitting a thin layer of
epithelia to exist npon the capillaries of the Malpighian
bodies, it seems very improbable that these alone should
be concerned in the secretion of the urine, while the
large cells in such great number lining the uriniferous
tube are destined to perform no important office ; and
the difficulty is much inereased when we consider that
the convolutions of the tube permit so large a number
of these cells to be packed in very small space.

“‘ It seems extraordinary that any one, after carefully
comparing the Malpighian bodies of man and animals,
which secrete much fluid urine, with those of birds and
reptiles, which have urine of a pasty and nearly solid
consistence, should come to the conclusion that these
organs are not destined for the transudation of water
from the blood.

““The idea of the capillaries of the straight portion of
the uriniferous tubes being principally concerned in this
process is still more astonishing, because one cannot
understand how those who maintain such a doctrine fail
to see that the arguments they advance in favor of their
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own view apply with tenfold force to the capillaries of
the Malpighian bodies. If water passes from the capil-
laries around the straight portion of the tube, it must
traverse the capillary wall, connective material, and
lastly the thick wall of this portion of the uriniferous
tube.”’ ’

Urea has been found in the bloed under ordinary
circumstances, and in gout. Dr. Garrod has been able
to detect, by very delicate tests, traces of uric acid in
the blood in health ; while in gout, urie acid, free or in
combinations with soda, can always be found. These,
however, are mainly formed in the kidney, inasmuch as
when these organs are removed no traces of these salts
can be found in any of the tissnes. The various ex-
tractives are undoubtedly formed principally in the
kidney, as the bile is formed in the liver. Some experi-
ments notably demonstrate this.

If the renal vein be tied, more urea is found in the
blood than if the kidneys be extirpated. When these
organs are removed, no urea, or only a frace, is found
in the blood ; but if the ureters be tied, the accumula-
tion is very considerable.

These conclusions will be sustained en roufe by other
proofs; but enough has been said to prove that the
function of the glomerulus is to separate the aqueous
portions of the blood, while the specific products are
formed or secreted by the tubular apparatus.

There seem to be, however, but few supporters of
the doctrine that uric acid and urea are formed in the
kidneys.

It now remains to determine by what parts of the
kidney these secretions are eliminated or formed, and
how,

Experiments show quite satisfactorily that the selec-

! Beale : Kidney Diseases, p. 34.
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fused, as in the normal condition, throughout the kid-
ney : it oceupies only the cortical snbstance.

The microscope enables us to determine, thanks to the
blue tint, what parts of the uriniferous tubules, and in
these tubules what elements, are concerned in this elimi-
nation. ¢ The parts which are colored, then, are: First,
the convoluted tubules ; second, the ascending branches
of Henle’s loop. The capsules of Bowman, on the con-
trary, as well as the descending tubes of the loop, do
not present the slightest trace of blue.”’ (See Charcot,
American edition, p. 21.) These portions are the very
ones lined by a rodlike epithelium.’

““Tf the animal be killed ten minutes after the injec-
tion, we perceive that the coloring matter impregnates
solely the epithelia. If the animal be killed, on the
contrary, an hour or later after the injection, we find the
epithelial cells colorless, and the blue matter to have
passed into the lumen of the canals, where, owing to the
absence of water, it is found in a highly concentrated
state—that is, in the form of a erystalline deposit.”
(Charcot, p. 21.)

It is evident enough that in this experiment this sub-
stance is selected from the blood contained in the capil-
lary plexus surrounding the tubules and derived from
the vasa efferentia.

*“There is every reason for believing that phenomena
essentially the same, oceur when the seeretion of the
water is allowed to continue ; only, under the influence
of this seeretion, the coloring matter is carried away far
from the primitive seat of elimination—that is, it is dif-
fused into the descending or slender branches, into the
collecting tubes, and finally into the urine. It is this
that happens when, at a certain moment following close
upon the injection, all the parts of the kidney, with the

' T have shown since Heidenhain’s investigations that the descending tu-
bules in the rabbit show the rods. ( Vede Chapter IL.)
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physiological or normal, temporary, intermittent, tran-
sient, paroxysmal, cyclic, and dietetic albuminuria, the
variety of designations itsell indicating inexactitude,
and one of them, at least, being inaccurate. In the
first edition of this work, which appeared in 1883, I
stated my belief that albumin might oceur in the urine
as a physiological event. Chateaubourg and Capitan
had just published their interesting and extensive ex-
periments for the purpose of demonstrating the occur-
rence of albumin in healthy subjects nunder a great va-
riety of circumstances, made under such favorable and
varied conditions and on such an extensive scale that,
although their conclusions were irrefutable, I now econ-
sider that they were often based upon inaccurate pre-
mises. But nnmerouns experiments made by mysell and
others since then, with the greatest precautions as re-
cards the accuracy of the tests, show that in an abso-
lutely healthful condition of the genito-urinary tract
albumin is not present in anything like the proportion
stated by them in the paragraphs on Albuminuria in
Healthy Children," Rest and Fatigue as influencing
Albuminuria in the Healthy, Albuminuria in Health
and after Food, ete.

Albumin formed externally to the kidneys, as that
accompanying blennorrheea, deep vaginitis, and eystitis,
or occurring from blood in the genito-urinary system
exclusive of the kidney, is to be eliminated here, as I
refer only to renal albumin, and as all the varieties of
albumin found in the blood are to be found in the urine
without important modifications, I should state that in
speaking of renal albumin I refer to serine, or the albu-
min of the blood, and to globulin. the two coexisting in
the urine. The former, however, isin only small pro-
portion to the other.

— e

T Chateanbourg : Albuminuries physiologiques, pp. 53, 61, 86. Paris, 1883,
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Capitan, in the urine of ninety-seven healthy children
from one and a half to eighteen years of age, found al-
bumin in eighty-one specimens; and Chateaubourg
found albumin in one hundred and eleven in one hun-
dred and forty-two specimens of the urine of healthy
children from six to fifteen years of age. In some cases
there was only a trace of albumin, in others it was
strongly marked. They found albumin in eighty-two
per cent. of cases of urine passed in healthy soldiers
five hours after meals, and in ninety-two specimens out
of one hundred and twenty (seventy-six per cent.) of
the urine of perfectly healthy soldiers who had exer-
cised less than usual the previous day, the urine being
collected at 5.30 A.M. The urine of two hundred and
thirty-one soldiers who had undergone severe and pro-
longed exercise, part on foot and part on horse, showed
albumin in two hundred and one cases.

Extremely careful and accurate experiments made by
Lecorché and Talamon among others, to which I shall
refer more fully, show that albumin when secreted by
the kidneys can never be surely predicted to exist in
health ; in a word, that it is never physiological, but
always pathological and dependent upon histological
changes in the kidneys. I stated, however, in the pre-
vious edition of this work, referring especially to Cha-
teaubourg and Capitan, Vogel, Johnson, Gubler, Ultz-
mann, and Saundby, that their method of testing in
each case 18 not given ; and as they do not state whether
microscopic examinations were made, it is impossible to
determine that some of the cases at least might have
been shown to be cases of slight nephritis. Eventhough
the accuracy and methods of the above-named observers
were beyond guestion, and some of them certainly are
not, their experiments would not prove albuminuria to
be physiological. 7hus far albuminuria has not been
shown to exist physiologically.

.
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showing only 1 in 250,000, and that with less certainty.’
As to the usefulness of Such tests, their necessity even
is demonstrated in the very class of cases I am now
treating of. The presence of mucin in slight amount is
very misleading. In very mild catarrh of the bladder
it produces, with Tanret’s and my own test, a reaction
which does not disappear by heat.

It is extremely difficult sometimes to differentiate
muein from serum albumin. T have made a large num-
ber of experiments which show that any liquid contain-
ing secretions from irritated or inflamed mucous sur-
faces will give a distinet reaction with nitric, picric acid,
Tanret’s and my own test (both these latter containing
acetic acid), and especially with citric acid, which is the
most sensitive test formncin. Secretions from the bron-
chial, pharyngeal, or nasal mucous membrane, not puru-
lent, but as they may occur in any ordinary cold, macer-
ated for twenty-four hours in distilled water, heated, not
to the boiling-point, and filtered, will give a reaction with
all the above tests. This T have verified repeatedly, and,
so faras I know, I have been the first one to observe this.
I have mixed these, after filtering, with non-albuminous
wurine, with the same results. And this is not surpris-
ing, inasmuch as mucus usually contains in solution,
organic nitrogenous substances (as well as salts) mu-
cosine, and r:ells of the mucons membrane from which
the mucus is derived. It is in some respects really
albwminows. And it is this element, I believe, which in
many cases constitutes the so- called ‘“ physiological
albuminuria.” Tt is not sufficient for writers to state
that they find albumin, temporary or transient, under
cerfain circumstances. Such statements slmuld not
carry weight unless the observer states his methods,
precautions, tests, ete., in examining the urine. Cases

S —

' The composition of this test is given in Chapter IX,
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jects in good health, examined repeatedly, showed no
albumin after walks of three or four miles, vigorous ex-
ercise with perspiration, followed by cold baths, show-
ing that, in perfect health, fatigue, even aided by the
action of cold water upon the skin, can not or does not
always produce albuminuria.

Noorden, however, considers that he found albumin
in twenty-three out of fifty-three specimens of urine
passed by soldiers after exercise—that is, in forty-three
per cent. But, if albumin exists as a physiological con-
dition, why is it se offen absent, and why was it not
present in the remaining fifty-three per cent. of Noor-
den’s cases, and why is it usually absent after exercise
and cold baths, as I maintain it to be?

It is true that serum albumin may exist in the urine
transiently or permanently in moderate amount without
perceptible derangement of the health. Buthow numer-
ous are the cases of organic affections of the heart and
brain, terminating with sudden fatality, in subjects in
whom the existence of ill-health was not even suspected !
Health cannot be predicated to exist simply from the
fact that people seem well. In a paper contributed by
me to the New York Medical Jowrnal and Obstetrical
Review for November, 1882, I gave an account of a lady,
fifty-nine years of age, whose general health, with the
exception of rheumatic symptoms and gouty tendencies,
was perfectly good. In this case the urine was always
free from albumin, but I invariably found, on examin-
ing the urine, epithelia from the convoluted tubules,
and hyaline or granular casts. Oxalate of lime and
uric acid were usually found. This lady was under
constant observation from June, 1881, to June, 1882
About four years after, Bricht's disease declared itself,
and she died from this a year or two later. A large
proportion of chronic lesions may exist for a long time
without recognizable disturbances to the health. Sir
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Andrew Clark stated that he had seen personally within
thirteen years six hundred and eighty-one persons af-
fected by valvular lesions of the heart without grave
subjective symptoms, and, taking also into considera-
tion the number thus affected who considered them-
selves in such excellent health as to make medical ad-
vice unnecessary, the result was astonishing.’

It is well known, too, that Bright's disease may exist
for years, especially what may be designated primitive
chrowic interstitial nephritis, affecting the health not
at all, or so little that no examination of the urine is
thought of until, perhaps, advanced eirrhosis is attained.

In old men albumin is more frequently intermittent
and slight in degree. Lecorché found in the Hdépital
Broussais, in the urine of patients above sixty, al-
bumin in fifty-one cases, or sixty-six per cent. In
only one of these cases were there symptoms of
Bright’s disease, there being in this case wdema, poly-
uria, and two grammes of albumin to the litre. The
reagents used were heat, nitric and picric acids, and
Millard’s test. In another series of tests made at the
hospice of Ivry, in 157 cases of patients whose ages
ranged from sixty to ninety years, albumin was found
in 90, or fifty-seven per cent., ten of the cases being
intermittent. The tests used were heat and nitriec and
acetic acids. Lecorché believes that had the sensitive
tests now known been in use then, a larger proportion
of cases of albuminous urine would have been found.
Seventy-three of the 157 patients died ; 56 of these had
had albuminuria and 17 had not. In 44 of these 56
alterations of the Kidney were visible to the naked eye ;
in the remaining 12 the kidneys were congested. In 6
cases of the 17 non-albuminuric, 6 presented lesions to

| 8ir Andrew Clark : Valvular Lesions of the Heart without Grave Sub-
jective Symptoms, British Medical Association, Fifty-fourth Congress, 1856.

g
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the naked eye. The microscope would probably have
revealed changes in all the albuminuric cases.

Dr. Goodheart, of Guy’s Hospital, recently found
albumin in 272 out of 1,500 cases that he examined. In
the great majority albumin was found to be dependent
on renal disease, but in 39 cases no organic alteration
conld be found. These 89 cases Goodheart calls cyelie,
functional, or physiological albuminuria, though he
thinks these two last terms had better be discarded.
To explain these thirty-nine cases he states that it is
necessary to admit that there is from time to time an
exaggeration of arterial tension which produces albu-
minuria, but that if the tension remain constantly ele-
vated it might bring about definite lesions of the kidney,
and the albuminuria then having become constant,
being united to a renal lesion, is no longer functional.
But, according to his own showing, all his two hundred
and seventy-two cases are organic, inasmuch as the ob-
servations of the late Dr. Mahomed, Dr. C. W. Purdy,
and ofhers have clearly shown that this high arterial
tension almost always precedes the appearance of albu-
minuria, and that in interstitial nephritis it becomes
permanent.

In a paper presented to the Academy of Sciences,
Paris, in September, 1889, by Dr. Arthand and Dr.
Butte, upon * Neuropathic Albuminuria,” these authors
based the title of their paper upon experimental re-
searches relative to the pathological physiology of the
pnenmogastric nerve and upon clinical facts. These
refer more especially to nephritis of a special type
characterized by the pre-existence and co-existence of
symptoms of the viscera inmervated by the pneumo-
gastric nerve. There is first observed a period in which
predominate gastric-pulmonary-cardiac troubles, albu-
min as yet being absent from the urine. In the second
period these premonitory symptoms are persistent and
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albuminuria, showing that the blood-serum of a dog
affected by Bright's disease presents no alterations in its
albuminoids, capable of producing albuminuria in a
healthy animal, and that the albuminuria has no normal
or abnormal relations with the produets of the blood.
Semmola maintains, oo, that subjects of Bright's dis-
ease eliminate more albumin in the urine when they sub-
sist upon a nitrogenous than upon a lacteal diet. This,
according to Hayem, involves several pure hypotheses :
1. That the nitrogenous diet introduces abnormal albu-
minous principles. 2. That the albuminous principles
from a nitrogenous diet arouse albuminuria. 3. He
assumes that the albuminoids from milk are different
from the albuminoids from other food. Formerly Sem-
mola endeavored to attribute the supposed alteration of
the albuminoids of the blood in Bright’s disease to a
greater diffusibility of them. At present he admits that
he does not know the modifications and alterations
which the albuminoids of the blood plasma may under-
go. He nevertheless continues to maintain the theory
of the existence of a chemico-molecular change of an in-
determinable nature, but, as he says himself, *‘non-
demonstrable.” In Semmola’s own words (see letter to
the Bulletin médical, Angust 2, 1890), thongh denying
his views to be hypothetical, he says the laboratory is
impotent to afford experimental demonstration of the
chemico-molecular alteration in the blood of Bright’s
disease, which does not prevent the recognition of the
fact that these alterations are a fact and not a hypothesis.
And he says also (Bulletin médical, July 30, 1890), that
Hayem’'s experiments cannot be invoked against the
alteration of the albuminoids of the blood in Bright’s
disease, because there is a large number, a crowd, of
differences in the albuminoids (or hétero-albuminoids,
as he calls them) which are entirely nnknown to us.

To sum up, however, Semmola fails to show that the
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albuminuria produnced in his experiments was due to an y
other cause than glomerulitis and to inflammation of the
tube system of the kidneys. The dogs were killed after
the experiments and these lesions invariably found, and
were undoubtedly due to the egg albumin acting as a
toxic irritant. Semmola therefore furnishes no basis for
belief that albuminuria may oceur without changes in
the Kiduneys. Albuminuria, independent of renal
changes, has yet to be demonstrated to have an ezxisi-
ence.

Claude Bernard, Brown-Séquard, Hammond, Ger-
main Sde, Ferret, Christison, Tégart, Noorden, among
others, give instances of albuminuria after highly albu-
minous food ; Christison, especially after cheese in ex-
cess ; the others, after eggs were eaten freely. Noorden
narrates three cases; in one case casts and albumin were
produced, in another simple albuminuria, in the third
no albumin.

On the contrary, however, it is important to consider
that raw eggs do not, as a rule, produce albumin in the
urine. Stokvis and two others each took, fasting, eight
to ten raw eggs without the appearance of albumin in
the urine, and at another time the same author added
to his diet eight to ten raw eggs daily for seven consecu-
tive days without a trace of albumin being found, and
Griswold never found albumin after eating raw eggs. A
student of Lecorché swallowed, fasting, at 6 A.M., six
raw eggs. The urine was examined after each urination
during a period of forty-eight hours by the most sensi-
tive tests, without finding a trace of albumin. Four
tuberculous patients under the observation of Lecorché
and Talamon took for eight, ten, and fifteen days, the
whites of six eggs. In three of these not a trace of albu-
min was produced ; in the fourth, who suffered from
hectic fever, a trace was found four times in three weeks.
Another patient, free from albuminuria when admitted
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to the hospital, suffering from alcoholic gastritis and
ulceration of the stomach, with hsematemesis, was fed
exclusively for eight days on hot bouillon and eight
raw eggs a day. No albumin could be found while un-
der this diet.

In the cases where albumin was voided after taking
eggs, it is therefore probable that some disorder of the
digestive system prevented the peptonization of the egg
albumin, or that the kidneys were diseased. The excre-
tion of albumin after partaking largely of cheese or eggs
may be attributed in some instances to individual idio-
syncrasy. In the case reported by Christison the patient
died of Bright's disease; the patient reported by Dr.
Sée had all the symptoms of Bright’s disease. Claude
Bernard found albumin in his urine after taking (fast-
ing) six raw eggs, disappearing entirely in five or six
hours. This author afterward died with all the symp-
toms of morbus Brightii. After feeding dogs on.egg al-
bumin, diarrheea and jaundice are usually established.
Lecorché surmises that the albuminuria is simply a re-
flex of the intestinal irritation, because, as he states,
“it has never been shown that egg albumin is absorbed
unchanged into the blood,” though peptonization may
be so impaired that enough may be taken up in a
changed condition into the blood as to produce toxic
glomerulo-nephritis. Ferret is the only one who has
detected the reaction of egg albumin in the urine,
and to show this the urine must confain a large guan-
tity—at least %z of one per cent., or one gramme to the
litre. 4

Twrn therefore which way we may, we cannot salisfy
owrselves that albwminwria, either natural or artificial,
ever oceurs exeept as a resull of pathological clhanges in
the kidney, and is consequently never normal or phys-
iological, and never, therefore, to be regarded without
distrust.
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that thisis not the case. A summary of these experi-
ments may be found in Charcot (Lecons sur IAlbu-
minuri¢). The experiments of Overbeck and of Goll
and of Stockvis, detailed in the same work, also show
that with diminished pressure or swiltness of the arterial
current through the glomerulus, albumin is secreted,
while on the other hand, increased pressure with in-
creased rapidity result in increased secretion of urine
and an absence of albumin.

What is observed in interstitial nephritis with hyper-
trophy of the heart seems to be opposed to the above
statements. But it should be observed that in inter-
stitial nephritis the albuminuria which accompanies the
polynria is not the consequence of the increased press-
ure in certain glomeruli which have remained healthy,
but of obstacles to the cirenlation producing increased
pressure or diminished velocity in the altered glom-
eruli.

In venous stasis there is reason to believe that the
venous reflex takes place with difficulty into the glom-
eruli, for in spite of ‘the absence of valves, venous injec-
tions reach the glomeruli very imperfectly. On the
other hand, the afferent vein is placed between two sys-
tems of capillaries—an unfavorable condition for the re-
turn of venous blood ; it is therefore probable that, in
spite of the venous stasis, the pressure is diminished in
the glomernlus. The important point, however, or one
which ecannot be contested, is the diminished veloeity.
Thus in all cases of local or general disturbances of the
circulation which determine albuminuria, it is neither
the augmentation nor diminution of the blood-pressure
within the glomerulus that is to be regarded as the
cause ; it is the diminution in the veloeity of the blood-
current or the prolonged sojonrn of the slightly oxygen-
ated blood in the renal capillaries. We here find, then,
the conditions of anoxamia of the epithelia of the glom-
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greatly influence the appearance, or the contrary, of
albumin in the nrine ; but in advanced stages of ecirrho-
sis of the kidneys I have in very rare cases found at in-
tervals the urine free from albumin, and albuminunria is
andoubtedly increased, as a rule, by exercise and di-
minished by rest. But I do not think that prools are
numerous that severe exercise even will of itself produce
albuminuria in a perfectly healthy person, though it
would be more likely to in a delicate subject. When
this oceurs, I believe it to be by the system of the vena
cava producing passive engorgement of the kidney with
slowness of the blood-current, this being most favorable
to the exudation of albumin through animal membrane,
if long-continued, modifying the nutrition of the glomer-
ular epithelia and bringing about anox@®mia or a deoxy-
genated state of the blood. If this continues beyond a
certain length of time, structural changes of the glomer-
ular epithelia are soon engendered and albumin exudes
into the glomerulus. That albuminuria indicates glom-
ernlitis T believe is clearly enough shown by the ex-
periments of Nussbaum and Overbeck, an abstract of
which is given by Charcot in his treatise on ‘‘ Albu-
minuria.” Sometimes the glomerular lesion is rapidly
recovered from, but it sometimes becomes permanent,
and, although no derangement of the health may be
observed, there can be no certainty that the glomeruli
and tubuli contorti may not in time become gravely
affected.

In determining the nature and source of albumin in
the urine, the aid of the microscope should always be
enlisted. In slight albuminuria and in albumina mini-
ma the microscope rarely shows any of the elements of
renal inflammation. Proliferation of the connective tis-
sue, mild catarrhal nephritis, and glomerulitis may ex-
ist for a long time unaccompanied by changes in the
tubules. These in time are, however, likely to become
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every line of thickness of the white zone produced by
the contact method with nitric acid indicates one-tenth
of one per cent. of albumin.

It is a desideratum, by tests which are not too elabo-
rate for the general and busy praetitioner, to be able to
recognize unerringly the existence of albumin, without
mistaking it for other substances whose presence often
produces, with certain tests, a simulation of it, as the
parapeptones, vegetable alkaloids, muein, ete.

Although in the first edition of this work I described
some tests which their prominence at that time seemed
to make it necessary for me to do, and which, indeed,
after considerable use seemed to me to have certain
merits, I have since discarded them. T refer to Roberts’
brine test, picric acid, and the tungstate of soda. The
chief objections to picric acid are that, although it is a
delicate test for albumin, like the brine test, 1t is objec-
tionable from producing a precipitate with the parapep-
tones and all protein compounds. (The existence of
Peptones in the blood has not yet, I believe, been dem-
onstrated.) Ifis stated that these may be recognized
by their clearing up on the application of a low degree
of heat. I do not find this to be the case, however,
either in peptonuria or with artificially prepared pep-
tones. This test also gives a reaction with muecin,

[ have repeatedly found the brine test to show a clear
white line like that produced by nitric acid where the
presence of albumin conld not be shown by any unmis-
takable tests. Roberts himself has within this last year
discarded this test as u nsatisfactory. The tungstate of
soda, although accurate, is inferior in delicacy to the
others which I have now come to employ almost exclu-
sively.

There are numerous other reagents of more or less
value, but which, owing to various objections, T do not
think it necessary to enumerate. T will except, how-
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ever, the sulphate of soda as given by Méhu, of Paris.'
The urine must first be acidulated by a few drops of
acetic acid ; a concentrated solution of the soda is added,
and the mixture is then filtered and boiled. If albumin
be present, cloudiness is produced ; if not, the urine be-
comes more clear.

Within the last two years I have subjected to many new
trials and experiments, both in the way of elinical prac-
tice and in the laboratory, the principal tests for albumin,
and am confident that thus far none have been discov-
ered so reliable, sensitive, and so easy of employment as
those I shall shortly mention. Indeed, I donot think that
others are needed at all, unless some one can be discoy-
ered that will always show with precision the difference
between the reaction produced by mucin and albumin.

It should be superfluous to say that the positive de-
termination of the presence or absence of albumin and
its approximate quantity is a matter of serious import.
But it is not always so regarded. It has not yet been
positively shown that the presence of renal albumin is
perfectly physiological, or at least that it is ever voided
without some disturbance of the renal circulation. Tts

presence without some known cause is to be regarded -

always with suspicion. Of all the rational and physi-
cal phenomena, as microscopic appearances, ete., ac-
companying renal disorders, the absence or presence of
renal albumen and its amount, as shown by frequent
and thorough examinations, is one of the most impor-
tant. But I have known many to assert that to test the
urine for albumin by heat and nitric acid are all-suffi-
cient, and that if these do not show it the amount pres-
ent is unimportant. As will be seen, I give full credit
to the value of these tests ; my observation, however, is
to the effect that even these are, as a rule, used so as not

1 I’'Urine. Paris, 1880.
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to elicit their best indications: turbidity of urine, dirty
test-tubes, and indifferent light, among other things,
malke them often almost valueless, and in some condi-
tions, without care, they are liable to lead to errors.

I have been questioned as to the utility or need of re-
agents that show 1 part of albumin in 200,000 or 300,000
of urine. My reply is, that if it be of sufficient impor-
tance to examine the urine at all for albumin, it is desir-
able to have reagents capable of showing it without error,
whether in minute or large gquantities, and it is no small
recommendation to a test that it will show clearly such
a small trace as 4% of a grain in 10,000 grains of urine.

Assuming the most important desiderata in tests for
albumin to be: first, accuracy, and, second, delicacy,
I will endeavor to show how five, especially, combine
these attributes to a considerable or nearly perfect de-
gree, the manner in which I have ascertained their ca-
pacities, and the possible sources of error from each.

I have nsed in my experiments the ordinary dried al-
bumin from blood, used mostly, I believe, in photogra-
phy, but not chemically pure (artificially prepared and
dried egg albumin I have employed to test certain re-
agents and for comparison) ; artificial peptones and pep-
tone powders ; urine, albuminous and non-albuminous ;
and, lastly, chemically pure serum-albumin made ex-
pressly for me by Merck, of Darmstadt, and bearing his
seal as chemically pure, a guaranty than which there
could be none better. Nevertheless, I have tested this
for other protein substances than albumin, but have
found none. Of albuminose it certainly contains none.
I have also employed solutions of most of the alkaloids
in medicinal use, the gum resins, ete.

The reagents which I have found to be of the greatest
value are: NITRIC Acip, HEAT, the NITRIC-MAGNESIAN
TEST, TANRET'S TEST, and my own test of PHENIC AND
ACETIC ACID AND POTASH.
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the serum of the liguor puris, are contained in the urine
where there is eystitis, vaginitis, ete. The broken-down
and dissolved epithelia contain many protein elements,
and these, with the other substances I have just men-
tioned, give many of the reactions of albumin. Accord-
ing to Méhu, the cloudy sediment which occurs so often
in the urine does not contain vesical mucus, as this
is not a special secrefion, and the term °* muco-pus,”
ete., should disappear. Mucin, however, is definite and
easy to characterize ; it is invisible, viscous, making
the urine foamy, being precipitated by acetic acid, and
does not redissolve in an excess of it.

““The sticky substance in chronic cystitis is formed
from the decomposition of the leucocytes, etc., by the
urea and the carbonate of ammonia.’”’ Urines such as
these produce a slight cloudiness, due to the precipita-
tion of anatomical elements held in solution, being more
abundant in proportion as these elements have been re-
tained a long time in the urine, and as the latter is less
dense and less acid, becoming more ammoniacal. Heat,
aided by weak acetic acid, produces still more cloudi-
ness, but no albuminous flakes. Tanret’'s and my own
test give a cloudiness and sometimes a well-marked
turbidity without albumin, albuminose, or mucin being
present. It isin this very common class of cases that
the observer is too inclined to conclude that the urine
is *‘loaded with peptones’ (Méhu, loc. ¢it.). Although
many protein bodies exist in the urine the existence of
peptones is much less common than is usually sup-
posed. The variety of protfeids in the blood and urine
is very great, and between the sernm-albumin and the
peptone of the urine there are numerous protein sub-
stances, ill-defined ; many of these are precipitated by
the tests in common use. I have made many experi-
ments relative to this subject (see p. 81).
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than one line. The nitric-magnesian fluid produces such
a compact layer that it can be taken with more confi-
dence as a basis for the estimate of the quantity of al-
bumin. In regard once more to the delicacy of this
test, I have found it to show the presence of albumin
after diluting it to a point where nitric acid ceased to
show it. From my experiments I believe it to be easily a
third more sensitive than nitric acid ; that is, if this last
test would show one part in 100,008, the test in gquestion
would show one part in 150,000. This test cannot be
used with urine that has been clarified with liguor potas-
g, as a dense precipitate is at once formed, owing to
chemical decomposition. Ordinarily, however, the urine
can be sufficiently cleared by thorough filtration.

I will now proceed to the consideration of two tests
which are indispensable in testing for albumina minima,
that is, when the proportion of albumin is not move than
1 part to 100,000, or 1 centigramme to the litre, and which
are equally valuable when albumin exists in larger
amount. The first of these,

Tur DouBLE IopIDE oF MERCURY AND POTASSIUM,

known as Tanret’s test, employed as long ago as 1830,
in detecting alkaloids, was first used as a test for albu-
min by Tanret, of Paris, in 1872, and is an exceedingly
sensitive and important reagent. The formula for the
test, which is not always correctly given, is as follows:

Potassiniodidite s an o et e+ S5.82 grms.
Hydrargyri bichloridi ......... 1.85 grm.
Acidivacebicls. . il s i s 20 c.c.
Agnse desb....ocvaenn q. 8. ut ft. 100 c.c.

It may be easily prepared as follows:
“The 3.32 grms. of the iodide of potassium are placed
in the bottom of a glass and a slight quantity more of
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tion of the double iodide of potassium and mercury pro-
duces, with other albuminoid substances, and princi-
pally with mucin, by the method of contact, a thin disk
or ring that it is almost impossible to differentiate, when
it is a gquestion of minute proportions of albumin, from
the albuminous disk or ring. Ifa test be employed that
does not show serum-albumin, as, for example, a con-
centrated solution of citric acid, which is at the same
time the most sensitive reagent for muecin, it is found, as
we have been able to assure ourselves, that the urine
selected indiscriminately from a hundred subjects pre-
sents at the line of contact a turbid ring absolutely like
the cloudiness produced by Tanret’s test, and that in
the proportion of eighty to eighty-five per cent. It is
evident, then, that one-half, if not more, of the urines
which Chateaubourg describes as albuminous are mu-
cous urines, especially as this author does not allude to
this source of error in using Tanret’s test and conse-
quently pays no attention to it.”

Method of Employment.—This test as well as my
own may be used by the contact method in the same
manner as nitrie acid, and also by dripping it with a
pipette into the urine. The nitric acid test can be em-
ployed fo form an idea of the amount of mucin, but, in
doubtfnl cases, the co-operation of the microscope will
almost always indicate the causes of disturbance by the
reagent.

According to Capitan, this reagent will detect the
presence of 0.0035 e.c. in 1,000 grammes, about one-
twentieth grain to 16,000 grains, or 1 part in 320,000.

I have found it to show, with Merck’s albumin, 1
part in 200,000. Beyond that the reaction was some-
what doubtful. With albuminous urine it showed very
easily 1 part in 200,000, and in 300,000 clearly enough,
but faintly. So it would appear, as is also the case
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of peptones and proteids than is necessary to the eluci-
dation of the action of tests with reference to them. To
show, however, that protein bodies may be found where
there has not been peptonization, I will instance the fol-
lowing experiment : I boiled in a test-tube a small guan-
tity of Ferre's beef-powder, which I know to be chemi-
cally pure and to have undergone no process except
drying and powdering. I then filtered it; the filtrate
showed no albumin, but gave a precipitate and distinct
zone with Tanret’s test, picric acid, and my own test of
phenic and acetic acid and potash. This disappeared
at once by heating. This certainly was neither a pep-
tone nor albumin, but was undoubtedly some protein
substance liberated by boiling. How many of these
protein substances there are afloat in the blood and
urine we cannot conjecture.

My examinations of the artificial peptones, althongh
these may not be exactly similar to those found in the
blood and urine, were nevertheless of value, as showing
clearly that while certain reagents precipitate albumin
and peptones, the peptone precipitate produced by cer-
tain ones of these disappear wholly by heat and aleohol,
while that produced by others, as picric acid, disap-
pears only in part by heat. I have used many of the
solutions of peptone, peptone powders, ete., in the mar-
ket ; none of those that I have used show albumin in
the filtrates.

According to Méhu, the peptones are not often found
in the urine ; there is too great a disposition to refer to
them many of the phenomena produced by reagents.
In cystitis, blennorrhagia, or severe leucorrheea the de-
composed epithelia may produce a reaction with Tan-
ret’s fest without albumin, peptones, or muecin being
present. Due consideration must, therefore, be given
to this fact.
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alcohol. The only other cause of error that I know of
by this test is the reaction it produces with muein. This
error, as I shall show, may be corrected.

Another possible source of error, easy, however, of
avoidance, is that an excessively acid urine might form
with the acids of the test an acid albumin, disappearing
on the application of heat ; or in very alkaline urine an
alkali-albumin might be formed. In the first of these
cases a little more potash, and in the second a few more
drops of acetic acid might be added, when the precipi-
tate would reappear ; the cloud, however, produced by
protein bodies would not reappear. The necessity of
adding either of the above reagents is, however, exceed-
ingly rare. I find that with Merck’s albumin this test
shows distinctly 1 part in 200,000, and faintly 1 part in
250,000. With albuminous urine it shows 1 part in
300,000, showing, like Tanret’s test, a smaller propor-
tion than in Merck’s albumin. Tt produces with 1 part
in 150,000, and above that, a light blue tint. Its reac-
tion in 1 part in 300,000 is, however, clearer than by
Tanret’s test. I meed hardly say that when albumin
exists in such minute quantities the urine should be
clarified, and great precautions should be taken, the
urine being allowed to trickle slowly down upon the re-
agent. Insuch casesa zone is not formed, but a greenish
tinge with Tanret’s, and a blue with my own test, is pro-
duced ; with this last, if there be much albumin, a whitish
turbidity ensues, or a thick whitish layer.

Lecorché and Talamon (loc. ¢if.) have devoted a great
deal of time and space to investigating the features
of the principal tests for albumin. Referring to this
test, they state: * Like all tests into the composition
of which acetic acid enters, it produces a dusty like ap-
pearance in all urines containing mucin. This is indeed
true, nevertheless, the distinetion of muecin from al-
bumin by this test is, as will be shown, ordinarily not
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suffering from chronic interstitial nephritis of a mild
type ; the specific gravity was 1.022, normally acid ;
there was no cystitis, and it was, except being albumi-
nous, about normal in every way. It contained, by
Roberts’ method of estimation, one-fifth of one per cent.
of albumin, or 1 part in 500.

With this ficure to start from, I made dilutions
with distilled water of 1 part in 10,000, 100,000, ete. I
made a ten per cent. solution of Merck’s albumin in
distilled water, and the other dilutions from that. In
testing for minute quantities, as 1 part to 100,000, and
above that, with each of the above tests, I placed side
by side with the albuminous solution and urine dis-
tilled water and mon-albuminous urine treated in the
same way for comparison. Even distilled water with
nitric acid and my own test may show a faint bluish
zone at the point of contact, and it is necessary to ob-
serve the difference. My

Conclusions, as the result of these experiments, are :
That nitric acid shows 1 part of albumin in 100,000.
Heat shows 1 part in 100,000, but rather more clearly
than nitric acid, and in examinations of urine I often
find it to show minute guantities of albumin where
nitric acid does not. Tanret’s test and my own test
will show 1 part in 300,000, the latter test the more
clearly ; this preeipitates fewer of the alkaloids than
Tanret’s.

Nitrie acid and heat show almost exactly the same
reaction and percentage with artificial albumin and al-
buminous urine. Tanret's test and my own sliow the
reaction better in the urine than in the artificial prep-
aration. I think, for practical purposes and ordinary
clinical use, we may show with ease, by nitric acid, 1
part in 100,000 ; heat, 1 part in 100,000 ; Tanret's test,
1 part in 200,000 ; the phenic-acetic and potash test, 1
part in 200,000; heat showing it more clearly than
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of inflammation, as swollen epithelia, thickening of the
connective tissue, pus, and blood corpuseles, fatty de-
generation, ete.

3 T am confident thatin the researches I have made
in the minute anatomy of the epithelia of the Kidney,
the results of which were published in the New York
Wedical Jowrnal for June, 1882, T have shown (for the
first time) that the formation of every cast is accom-
panied by the destruction of the epithelia lining the tu-
bule, which lost or perished epithelia are invariably re-
placed by an endothelial investment, which had not
previously existed, of the structureless membrane.

It is possible that the slight importance the above-
named observers attribute to the existence of casts may
have been due to the fact that the hyaline casts which
they found occurring in urine containing 1o albumin,
they concluded that the Kidneys were free from disease.
Epithelia and pus corpuscles also must, however, have
been present. As granular, blood, and epithelial casts
occur only in croupous nephrifis, in which the urine is,
with extremely rare exceptions, albuminous, albumin
must have been present in the urine containing thein.

Again, there is no doubt but that macous casts, which
have no significance, are often mistaken for fyaline.
The latter are somewhat refractive, with straight edges,
sometimes with minute granulations, and assuming the
shape of the tubules in which they are formed.

The mucous cast has precisely the same shape, though
it is usually a little narrower; *‘sometimes their resem-
blance to casts is even closer in consequence of precipi-
tation upon them of granmlar urates, or amorphous
phosphate of lime.” ' This granular deposit, however,
may be recognized by its incrusting everything in the
urine, and forminga deposit of its own (Tyson). Often

¢! Tyson: Bright's Disease, p.70. Philadelphia, 1881.
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formed epithelia, but merely the endothelial invest-
ment of the structureless layer, considerably increased
in size. Not infrequently we see widened urinary tu-
bules, as a rule, of the convoluted variety, entirely
destitute of epithelia ; or we see such tubules contain-
ing a cast broader in its diameter than the ecaliber of
the tubule would be if the epithelial layer were present.
The latter feature is explicable by the fact that casts
may be carried into tubules far distant from the place
of their origin—into tubules, besides, which have been
previously deprived of their epithelia. There is no co-
gent necessity whatever for the conclusion that casts
may form in tubules after these have lost their epi-
thelia. In neither of these instances shall we ever miss
the endothelial investment, although this is often found
in a mutilated or imperfectly developed condition.

That the ‘“cells’ or epithelia do, however, often des-
guamate under these circumstances I have been able
repeatedly to observe. In an advanced stage of the ex-
udative process they ave enfirely desquamated or de-
stroyed. The theory of Cornil that the epithelia are
engaged in the exudative process is not an unlikely
one.

Usnally the epithelia enter into the formation of the
cast. Sometimes the whole of the epithelia, except the
nuclei, are destroyed entering into its composition ;
these and other undestroyed elements of the epithelia
forming the granular cast. In the langnage of Meyer :
“The casts are products of an albuminous exudation
from the blood-vessels plus the swollen up and de-
stroyed epithelia.”

I think there is no doubt but that casts are never
found at the source of their formation without partial
and almost always complete destruction of the epithelia
in the tubule. When a fully formed cast is found sur-
rounded by epithelia, it may be taken for granted that
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As chromic acid is, however, as sensitive a test for al-
bumin as is pieric acid, it is objectionable if the urine
be highly albuminous, since it is liable to produce a
dense coagulum. Where the nrine is thus albuminous
it may be preserved for a considerable time by the ad-
dition of four grains of chloral to th] pe ounces, or the
same result may be obtained of a tenth part of a one
per cent. solution of resorcin.

A more troublesome condition is where the urine is of
low specific gravity and contains but little albumin or

solid matter. It is sometimes very difficult to get sedi-
ment enough to examine.

If easts and renal epithelia be numerous, the pmblem
solves itself; but there are many cases, especially of
cirrhotic kidney, where the specific gravity of the urine
is low, in which casts and renal epithelia will some-
times be temporarily absent, and when present, exist in
such small numbers as to require much time and pa-
tience to determine whether they exist or not. These
bodies will be often held in suspension in the light cloud
of mucin which is formed in nearly all healthy, or com-
paratively healthy urine, and are sometimes also pre-
vented from forming a deposit by the bacteria which
agitate the urine, so that it will often happen that in ten
or twelve ounces of clear urine of low specific gravity it
is very difficult to obtain much deposit. The plan T
formerly pursued was, in cases where the sediment was
scanty, as in polyuria where the specific gravity was
very low, to add to the urine abouf fen per cent. of a
one-half of one per cent. solution of chromic acid, this
effectunally preventing decomposition or the development
of organic life ; then mixing, after the urine has stood
a considerable time, half a drachm or so from the bot-
tom of the beaker with a little glycerine and letting the
watery portions evaporate, the glycerine would hold
everything of a sedimentary nature. This method is.






CHAPTER XIII.

NEPHRITIS.

ArnTHOUGH most of the conditions I shall describe would
usnally be designated as Bright’s disease, I consider
the term too general and indefinite to apply to distinct
and definite lesions of the kidney. Inan analysis which
I have made of all the cases described by Bright in his
celebrated ¢ Reports of Medical Cases,” I find that in
nearly every case albumin was found to be present, and
so far as I know the term Bright’s disease has been
applied in a general way to organic changes or funec-
tional disturbances of the kidney characterized by the
presence of albumin in the urine. That nephritis and
even cirrhosis may exist without albumin is shown in
Chapter XIX.

In his *“Reports ' Bright gives the details of thirty-
one cases at Guy’s Hospital terminating fatally, in which
the auntopsies showed the existence of organic disease of
the kidneys. In all but four of these cases the nep/hritic
lesions were evidently the direct or indirect cause of
death. The four cases in which the cause of death
could not necessarily be sought in the Kidneys were:
1. Malignant ulcer of the cesophagus: kidney lesion;
two cysts in cortical portion. 2. Chronic diarrhcea :
kidneys had undergone a kind of fatty degeneration.
3. Fatal chorea: kidneys whitish, mottled, and rather
large. 4. Stupor without pressure: Kidneys slightly
mottled. In these four cases no mention is made of

! R. Bright's Report of Medical Cases, 3 vols. London, 1837,
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albumin being found in the urine. In the twenty-seven
other cases, the clinical history of all being given, the
urine was found to be coagulable before or after death
in twenty-four cases. In the remaining cases it is not
mentioned whether the nurine was tested for albumin.
In addition to the foregoing, Bright reports three cases
of anasarca with coagulable urine, as cured. With the
recognition of albuminous urine in these fatal cases of
nephritis and its existence in other dropsical conditions,
it was natural that he should regard this morbid exere-
tion as a necessary clinical accompaniment of the kid-
neys affected by disease as he describes them, viz. :
“ Kidneys large, disorganized throughont ;”’ “kidneys
firm, hard, granulated ;" “scrofulous pus near pel-
vis ;77 * Kidneys lobulated—the whole hard and firm ;’
““Kidneys small, hard, and almost cartilaginous ;"
“* kidneys large, dark, and of a chocolate color,” ete.
Bright's observations threw a flood of light upon
many clinical conditions, the causes of which had been
unknown, and, considering that his examinations of the
kidney were made without the aid of a microscope, his
descriptions of their conditions, emerging as he did
from almost Cimmerian darkness, are good, though in
many cases short and insufficient, as may be judged
from some of the preceding descriptions. His macro-
scopie illustrations of the pathological kidney are, how-
ever, excellent, and modern writers on nephritis have
not hesitated to avail themselves of the beautiful plates
contained in his celebrated reports. Even Bright him-
self, however, recognized and depicted numerouns dis-
similar conditions of the kidneys, and although several
varieties of nephritis were shown by various writers
after Bright, notably Rayer, to exist, it was not con-
ceded until a lapse of twenty-five years, and after much
discussion, that there existed forms of this disease
pathologically distinet and different, and that the term
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Bright's disease was a sweeping appellation, covering a
multiplicity of conditions essentially unlike.

W hen we consider that microscopic, and, later, patho-
logical investigations, have revealed such a variety of
changes in the Kidneys, of a distinet and definite char-
acter, unknown to and unrecognized by Bright, 1 be-
lieve the period not remote when the nomenclature of
affections of the kidneys will designate simply the
character of the pathological changes, as fatty, waxy
degeneration, interstitial or croupous nephritis, cir-
rhosis, etc. At present, certainly, it appears from
Bright's own writings that the name * Bright’s disease”
has been applied to those diffuse inflammations of the
kidneys accompanied by albuminous urine,' either con-
stant or intermitting. The terse descriptions which
Bright generally gave are insufficient, though with the
clinical histories they are of great interest.

I consider that all forms of nephritis may be com-
prised in three varieties: I. CROUPOTS. II. INTERSTI-
TIAL. 11l. SUPPURATIVE.

The waxy and fatty kidney being simply an inter-
current or subsequent development upon one of the
above forms, and not a condition independent of other
lesions of the kidney, I regard the first two mnot as
essentially distinet diseases of the kidneys, but as
;dentical in character but differing in the degree in
which the connective tissue and the epithelia are re-
spectively affected. They always, as will be shown,
coexist, and one cannot exist without the other being
developed at least in some degree.’

———— —_

| From a paper by the author in the New York Medieal Journal, No-
vember, 1852.

*T find myself supported in this view by Prof. Rosenstein, who in a paper
read before the International Medical Congress at Amsterdam in 1879, con-
clndes that—* 1. The anatomical lesions of the kidneys, which determine
the group of clinical symptoms first described by Bright, always involve the
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The influences of the above causes are well known if
I except the effects of ginger and of malarial poisoning.

I am not aware that ginger has been mentioned as
capable of producing renal inflammation. The follow-
ing case, however, shows that it may produce nephritis
of a severe character ; it occurred in my practice sev-
eral years ago.

The patient was a gentleman, thirty-four years of age,
whose health was excellent except that he was a sul-
ferer from dyspepsia, producing severe flatulent colic.
To obtain relief from this he one day took, at intervals
of an hour, a teaspoonful of Brown’s essence of ginger.
The next morning at 5 o'clock he had a severe chill
with incessant micturition and strangury. It was as if
he had taken a strong injection of nitrate of silver.
There was considerable fever ; urine scanty, highly al-
buminous, and containing blood. To relieve the scald-
ing and pain I prescribed a mixture of hyoscyamus and
bicarbonate of potash, which was taken in alternation
with aconite. In two days the patient was quite well.
T had attributed the attack to sudden cold, but was sur-
prised by the rapid cure. A week after, he took the
ginger in similar doses; it was followed by the same’
effects. This time I discovered the cause of the attack.
He discontinued the use of the drug, and has had no
trouble with the kidneys since. The effect was precisely
analogous to that of cantharides in doses which are not
poisonous, as shown by Cornil, who states that the cells
in the uriniferons tubules quickly return to their nor-
mal state, though hyaline casts are found in their in-
terior twenty or thirty hours after. The congestion
excited by the irritants above mentioned is generally
evanescent, leaving no permanent change. Shortas was
the duration of the attacks produced by the ginger, they
were typical cases of acute nephritis.

Parotiditis.—The Deutsche Medizinal Zeitung, Feb-
ruary 25, 1884, contains the account of a case of mumps
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of wandering cells in the interstitial tissue. Dr. Let-
zerich thinks that the organisms were taken in with the
drinking-water.

Klebs and Nykamp have described cases of pyelo-
nephritis consecutive to cystitis in which quantities of
bacteria were found in the kidneys, their seat being ex-
clusively in the urinary tubules and not in the blood-
vessels. Bouchard has shown that bacteria, instead of
accumulating in the vessels and in the renal tissue, only
traverse the Kidney and are eliminated by the urine, their
passage throngh this organ being the cause of an irrita-
tive nephritis manifested by lesions of the glomeruli and
by the epithelia of the convoluted tubunles. He has been
able to demonstrate this in typhoid fever and in four-
teen other infectious diseases: puerperal fever, herpetic
fever, measles, erysipelas of the face and of the vessels,
osteomalacia, acute infectious tonsillitis, pseudo-rhen-
matism, uleerative typhlitis, dysentery, diphtheritic an-
gina, phthisis pulmonalis, hydrophobia, and purulent
bronchitis. Kannenberg has made similar observations.
According fo the two last-named writers, *“ the passage
of the microbes contained in the blood and eliminated
by the kidney constitute the real cause .of albuminuria
in all parasitic diseases.”’

Hueter and Tommasi Crudeli have found micrococei
in the kidneys of diphtheritic patients, while Cornil and
Babes give an account of a patient who, after typhoid
fever which he had hardly recovered from, was attacked
by scarlet fever, which in turn was followed by paren-
chymatous nephritis. The vessels of the kidneys wee
loaded with litfle diplococei. Cornil reports two cases
of erysipelas in which he found streptococei in the urine.

In a case of syphilis Negel, in addition to casts and
albumin, found microbes in the form of micrococei or
of little rods.

Primitive Baclerial and Fulminating (foudroyante)
Neplritis—These are cases in which the urine does not
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full details of these and many other cases I would refer
the reader to this work. Lecorche and Talamon express
themselves, however, in regard to the demonstration of
the production of nephritis by bacteria as follows: ** As
to the réle of microbes, the question is complex and ex-
traordinarily obscure. The elimination by the Kidneys
of pathogenic microbes as a cause of albuminuria and of
nephritis in parasitic diseases isnot yet shown. To prove
the truth of this theory, it is essential to show the exist-
ence of the microbe: 1, In the blood; 2, in the renal
cells ; 3, in the urine. Nor is it enough to say that
micrococei or bacteria have been found ; 1t 18 necessary
to specify these micrococci or bacteria by their morpho-
logic or pathogenic characters ; it is necessary that the
characteristics of the parasites found in the blood, the
kidneys, and the mrine, should be the same.” All of
which is reasonable ; nevertheless, the monograph of
Berlioz, at least, gives many instances in which the mi-
erobes (presumably the same) were found in the blood,
Kidneys, and urine.

Dyserasic Conditions of the Blood in the Etiology of
Nephritis.—The theory of so distinguished an investi-
gator as Professor Semmola, of Naples, deserves mention,
though it does not seem possible to me that the etiology
of more than a limited proportion of cases, if any, of ne-
phrifis is what he claims it to be. Briefly, he finds that
the injection or transfusion of various kinds of albumin
into the blood of animals produces albuminuria and ne-
phritis. He states that in Bright's disease there is a
general transudation of albumin, it being found in the
bile, saliva, ete. He finds ordinary egg albumin most
liable to transude and cause irritative trouble. He be-
lieves the cause of renal albuminuria to be found in the
blood. These two points must, however, be borne in
mind : 1st. There are numerous substances which in-
jected into the blood will produce albuminuria. 2d.
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ACUTE CROUPOUS NEPHRITIS

Kiener,' Cornil and Brault,” and Atkinson,® show that all
forms of intermittent fever may produce diffuse nephritis.
According to the two first-named writers, the glomerulus
is commonly affected, hemorrhage resulting. The inflam-
mation thus produced closely resembles the acute hemor-
rhagic nephritis of scarlatina without its intensity, and
were not the hypersemia and acute nephritis of malaria
liable to oceur frequently in the same individuoal, they
would be no more likely than scarlatina to produce
chronic nephritis.

The first two of these writers deseribe the congestions
which accompany malarious affections under the title of
lizematuric or heemoglobinuric congestions. They were
careful to select for observation persons without mala-
rions antecedents or who had had only mild atfacks of
intermittent fever; in each ecase the patient had sue-
cumbed rapidly to a pernicious attack. Death occurred
so rapidly that they had just time fo examine the urine,
which was albuminous and of a dull brown, owing to
the presence of dissolved haemoglobine. A brown sedi-
ment was deposited containing hyaline casts and red
or white blood-globules. The autopsies showed the
kidneys to be greatly congested and inecreased in size.
The glomeruli were greatly changed and but few healthy
ones left. Cloudy swelling and disintegration of the
epithelia oceur. The tubuli contorti and the larger
branches of Henle’s loop are principally affected. Hem-
orrhage may oceur withont previous malarial symptoms.
{This I have often known.— A UTHOR.)

In cases less acute, under the influence of severe and
prolonged pyrexia, fibrous thickening occurs in the
clomeruli, with epithelial hyperplasia and diffuse scle-
rosis of the stroma.

' Kelsch and Kiener: Suor les altérations paludéennes du rein, Archives de
Physiologie, Fevrier, 1882,

? Cornil et Branlt: Pathologie dn Rein, Paris, 1884.

* American Journal of Medical Sciences. July, 1884,
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in the epithelia and the glomeruli, together with casts
in the tubules. If the nephritis have been of a severe
form, the connective tissue will be found interspersed
with medullary or inflamma tory corpuscles.

The intra-tubular changes are as follows: In mild
cases the epithelia appear enlarged and bulky (consti-
tuting what is generally known as cloudy swelling),

F1o. 156.—Aovre Orovrovs NEPARITIE.—A, swelled and coarsely granular epithelia -
eross-sections of convoluted tnbules; B, broken-down or attennated epithelia; 0, sbructureless
membrane ; D, connective tissue interspersed with inflammatory corpuscles, (Magnified G0
diameters, )

The swelling of the epithelia is often so great as to
cause them to approximate each other, and even to close
the lumen of the tubule. The epithelia of the tubules
of the cortex are mostly affected ; those of the straight
tubules less so. The increased bulk of the epithelia is
clearly due to the increase of the living matter consti-
tuting the reticular structure of all the epithelia, par-
ticularly the rod-like structure. This rod-like structure
is very clearly defined in croupous and in acute catarrhal
nephritis. It can be recognized by comparatively low
powers (500), but is best seen by preparing the specimen
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in the chloride of gold solution, as described in Chapter

EE
The affected epithelia become of a dark violet color ;

in the healthy kidney this coloration is not produced,
o dark-brownish coloration being the result.

Fro, 16, —CoxvoruTen Topure FroM A HOMAN KIDNEY AFFEOTED WITH ACUTE Ci-
TARRHNAL (INTERSTITIAL) NEPARITIS. (Oblique section—magnified 1,200 diameters.}—F, in-
flammatory corpuecle, spring from the division of an epithelium ; D, cluster of infinmmatory
corpuscles, sprung in the same manner ; &, rods of cuboidal epithelia, still recognizable; E,
endothelia, increased in size and number,

The new formation, in nephritis, of corpuscular ele-
ments starts at the points of intersection of the retic-
ulum. This so-called endogenous new formation of
living matter is especially plain in the inflammatory
process invading epithelial formations. Here it is im-
portant to note the reticulum first becomes coarse, next
it coalesces into lumps, which at first being homogene-
ous in turn assnme a reticular structure themselves, and
now represent so-called inflammatory or pus corpuscles.

In croupous as well as in interstitial nephritis the
rods of the epithelia throughout the tubules are clumsy
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been regarded as important causes of parenchymatons
nephritis. It has not been satisfactorily shown that
either of the above is, per se, an important factor in its
production.

There is no doubt, however, that structural changes
of the kidney assuming this form of nephritis may
ocenr as a secondary result of the inordinate use of
alcohol, but when they are so induced I believe them to
be secondary to changes in other parts of the system,
especially of the liver. Bartels’ experience, indeed, was
to the effect that organic affections of the kidney were
fess numerous among dram-drinkers.

Charcot states that neither direct irritants—as can-
tharides or turpentine—nor diphtheria nor erysipelas
have ever been positively shown to have produced a
case ol this disease.

When following an attack of acute nephritis it will
scarcely escape observation, the malady being then sim-
ply a prolongation, though in a different form, of the
primary one.

Its development is usually very slow. Syphilis,
scrofula, and phthisis are sometimes accompanied by
and seem to produce it. Undoubtedly organic or severe
functional disorders of the liver may induce functional,
and eventually structural, kidney changes. Murchison®
states that his experience has led him to regard lithee-
mia as one of the fruitful causes of acute nephritis; also
that functional derangements of the liver, resulting in
lithsemia, is a common cause of the contracted granular
or gouty kidney. We may, however, conclude, from
theory and experience, that the above-mentioned condi-
tions need not necessarily develop the interstitial form
of nephritis, but may sometimes, as there is evidence,
produce the chronic croupous form. Hepatic disorders

! Funetional Derangements of the Liver, p. 78. London, 1874.
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called in would have considered the albuminuria the
result of the gravid condition. As it was, there was no
doubt but that the attack was distinctly developed by
the chilling air of a December night, at a time when
nephritis, as I shall show, could easily be established.

The second case was also a primipara, eight months
advanced in pregnancy, and of an excellent constitu-
tion. I made examinations of the urine every three
weelks.  As late as June 10, 1891, there was no albumin.
June 14th, I was sent for to see the patient. The hus-
band told me his wife had awakened with headache and
nausea. I had him obtain the urine at once, and found
it highly albuminous, and full of granular, epithelial,
and blood casts; urine very scanty. I found albuminous
retinitis with almost entire blindness, bursting head-
aches, and labored cardiac action with feeble pulse,
urine scanty, and almost suppressed. The weather for
several days had been wet, and the patient had got
quite tired out from going about very freely. The night
before there had been a severe storm with violent thun-
der, which had frightened her very much. As there were
symptoms of premature labor, matters in that respect
were allowed to take their course, and the child was
born dead at 3 A.M. June 15th. This case of nephritis .
was one of that numerous class, such as would probably
be attributed to the gravid state. I believe the acute
nephritis in this case had its origin in taking cold.

The third case was one of my regular patients, a
young lady, aged twenty-two, in good health. While
boating in November, 1887, she fell into the Harlem
River, and was pulled out at once, but had a long drive
home of more than an hour on a cold day, and in her
wet clothing. She was put to bed and warm drinks were
given, but two or three days after, headaches, nausea,
and cedema set in. I found albumin, casts and all the
evidences of acute nephritis. She was kept in bed, milk
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diet and hot-air baths were resorted to, and she re-
covered, though it was more than two months before
the albumin had disappeared.

These three cases are very similar in their etiology
and nature. I by no means exclude parturition in the
first, nor the gravid condition in the second, in produec-
ing the convulsions and the blindness, and uremic
dyspnea, but the first and third show equally the
effect of sudden chill and cold, and the second of tak-
ing cold, in bringing about acute nephritis; two of the
cases ocenrring during pregnancy, and the other not. 1
could give other similar cases. Nevertheless, there are
changes in pregnancy which may favor the easy de-
velopment of anuria, eclampsia, and acute nephritis.
It is a common idea that the renal veins are pressed
upon by the gravid uterus. According to Bartels, this
theory is, however, untenable, as the renal veins are
too deeply situated, and even admitting a decided re-
troflexion, the left vein only would be compressed.
The contracted Kidney oceurring in pregnancy, accord-
ing to Dickinson, supported by Braun, who gives the
results of twelve antopsies after death from puerperal
convulsions, is what is known as the cyanotic Kidney,
the confraction and induration being perhaps due to
inflammation resnlting from venous stasis, produced by
impeded return of blood from the renal veins.

The so-called cyanotic kidney, however, is always
the result of inflammation affecting both the epithelia
and the connective tissue, and the twelve cases which
Brann describes are, from his description, clearly cases
of chronic eroupous nephritis. In many cases of puer-
peral convulsions in which I examined the urine I in-
variably found evidences of acute croupous (usually
acute hemorrhagic) nephritis.

Again, the nephritis occurring in pregnancy as found
after death, is not the kidney of venous stasis, but the



134 BRIGHT'S DISEASE,

Kidney characterized by ansemia, and steatosis. Leyden,
Halbertsma, and others think the nephritis of pregnancy
to be due to compression of the ureters. 1t is true that
the gravid uterus may press upon the opening of these
canals into the bladder, in which case pyelo-nephritis
would result. This dilatation, but slightly marked, is
found, according to Lohlein, only in one-fourth of the
cases of women who died eclamptic. Nor does the
nephritis resemble that of pyelo-nephritis. Ligature
of the ureter produces generally fatty infiltration of
the renal epithelia. The Kkidneys are large, heavy, and
soft. There is no inflammation ; there are simply me-
chanical effects, as dilatation, flattening of the urinary
tubules, with atrophy of the cells, interstitial inflam-
mation ol the connective tissue, sometimes leading to
abscesses. None of these conditions are shown in the
nephritis of pregnancy. So neither do the elinical
symptoms nor the pathological changes always possess
features that may not be common to all nephrites.

The theory that toxic elements exist in the blood in
pregnancy, as they do in scarlatina and other infectious
diseases, and that it is these that produce the renal
changes, is a captivating one, and, conld it be sustained
or shown to be correct, would be a satisfactory solution
of the incidence of albuminuria in pregnancy. But al-
thongh this theory of the nephritis of pregnancy has
many believers, I know of no evidence that has shown
these toxic elements to exist. They are as difficult to
substantiate as are the theories of Semmola as to the
production of nephritis by toxic elements in the blood,
produced by the imperfect assimilation of food or by cer-
tain articles of food, as raw eggs. Nor can I understand
how the nutrition of a second being in a person in robust
health should produce toxsemia any more easily than I
can understand this latter being produced by lactation.

The most common and {requent lesion as regards the
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the compression of the veins of the lower pelvis, and a
mechanical damming up of the whole of the circulating
system of the vena-cava ascendens is established, this in
turn producing renal engorgement and sluggishness of
the blood-current in the glomernli. The albuminuria of
labor is produced, as any albuminuria may be, by com-
pression or partial ligature of the renal vein ; it ceases
when the circulation becomes normal. We must also
exclude as cases of nephritis those which may be termed
neuro-paralytic or nervous albuminuria, or those cases
in which the vaso-motor constriction seems more marked
than the paralytic dilatation. The effect on the glomer-
ular epithelia is the same in either case. At least the
autopsy shows habitually the kidneys to be an@mic and
of a whitish color. Finally, it does not seem that, patho-
logically, nephritis is directly due to pregnancy, though
the mechanical causes and steatosis of the epithelia may
aid in developing it. This fact must be kept steadily in
view, that intercurrent or pre-existent nephrites are made
worse by pregnancy. The steatosis, the mechanical con-
ditions, as pressure on the uterus, pyelo-nephritis, the
vaso-motor disturbances, all tend to intensify and ren-
der dangerous what may have been a harmless albu-
minuria or mild Bright’s disease.

Jertainly, nephritis, during pregnaney, is franght with
peril, and Tyson does not go too far in advising against
marriage when the existence of Bright's disease in the
woman is known, however well she may seem. He says,
relative to this: ‘‘It is, of course, a proposition difficult
to sustain, but I am inclined to believe that many more
cases of fatal puerperal eclampsia in primiparse than sus-
pected have been women who have had Bright's disease
before marriage ; and ridiculous as it may seem, at first
thought, I have no doubt that if the urine of every girl
were examined before marriage some lives would be
saved : first by persuading her on discovering the disease

i
3
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Except where the whole kidney is involved, some sec-
tions will show the epithelia unaffected ; some will be
found enormously enlarged or partially disintegrated ;
some will contain inflammatory or pus corpuscles, while
others are so atfenuated as to be almost transparent. In
many cases the epithelia are desquamated and fill par-
tially or entirely the tubule, or only the empty tubule

o

Fra. 18, —4A, CEroxie CrovrpoUts NEPHRITIS—ETRAIGHT ToauLE.—Granular swelling of
the epithelia, showing rods and reticular structure, (Magnified j,ﬂﬂlil dinmeters. )

B, FaoTrYy DEGENERATION oF THE KIDXEY.—Cross-scction of convoluted tubule. Clondy
swelling of epithelin, showing rode and fat grannles. Connective tissue thickened, (Magnified
600 dinmeters.}

C, CaroNio CROUPOUS NEPHRITIE WITH WaAXY DEGENERATION, showing rods rmther cn-
larged. Cross-gection of ascending tubmle. A, droplets of waxy exudation. (Magnitied G0
dinmeters. )

will be found, the epithelia having perished ; in others,
waxy, fatty, hyaline, or granular casts will be found,
some having epithelia, and some the remnants of nuelei
adhering to them, casts always being met with in this
form of nephritis. The tubules will sometimes be
choked up with inflammatory and pus corpuseles, and
sometimes with granular matter and indifferent forma-
fions. Blood is not cemmon except in ease of hemor-
rhage. Tt is in this form of nephritis that we most fre-
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around the tubules, though it is more delicate than in
chronic interstitial nephritis ; it is less uniformly dis-
tributed than in cirrhosis; it may be homogeneous or
vascular, and has a scanty supply of blood-vessels.
Nevertheless the intertubular connective tissue is often
increased, but not striated as in cirrhosis. (See Fig.
19, P.) Pervading it will usnally be found pus or in-
flammatory corpuseles. In Fig. 19 the connective tissue
is seen to be considerably increased. Sometimes this
will be found to have undergone a fatty or waxy degen-
eration. Many of the blood-vessels will be inflamed
and affected also by

WAXxY DEGENERATION.

It is not exactly known what the blood changes are
that produce this waxy amyloid, or lardaceous change,
as it is variously ecalled. It occurs often when there is
some dysecrasia, as syphilis, chronic abscesses, prolonged
suppuration, Pott’s disease, caries, etc. It is undoubt-
edly, in the language of Heitzmann, ‘‘due to a chemical
change in the plasma of the blood, as it is sometimes

found in hemorrhagic clots, independent of or combined

with analogous tissue changes.”

Bartels states that the disease occurs most frequently
in the suppurative processes associated with actual
ulceration, and consequently molecular necrosis of the
tissues. Dickinson, on the strength of its association
with suppurative processes, founds an explanation of
the disease upon a humoral theory. He states that the
amyloid matter is only fibrin deprived of its free alkali.
The fallacy of his arguments could ke easily shown, but
too much space would be required. I may say briefly,
however, that if his theory were correct, amyloid degen-
eration would ensue upon all cases of extreme sup-

s it iain]
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puration, as, for instance, empymmia, whether or not
pus were exposed to the air. Nor even without this
exception would the theory be entirely applicable, inas-
much as it often oecurs withount prolonged suppuration,
as in some cases of syphilis, chronic articular rhenma-
tism, and some forms of cancers, and is in a greater or
less degree found in nearly all cases of chronie croup-
ous nephritis of a severe character.

When the kidney has been stained by carmine the
parts affected by waxy degeneration (they readily take
the carmine stain) have a glassy, bright, and clear ap-
pearance.

““The epithelia of the tubules which have in a measure
escaped the inflammatory action, may become the seat
of waxy degeneration when a similar condition has
reached an advanced stage throughout the kidney tis-
sue.’” !

The connective tissue, the membrana propria or base-
ment membrane of the tubules, the blood-vessels, and
the Malpighian tufts, all may show the change: the
atrophied tuft is nsually affected ; it seems to oceur in all
these simultaneously ; at least, I have never found the
blood-vessels of the kidney affected exclusively. Usually
the middle coat of the arteries is affected before the
capillaries. The statement in Charcot® that ‘““as to
Henle's loops it does not appear that they are ever
altered,” T have found by repeated observations to be
erroneous. Epithelia unaffected by waxy degeneration
do not so readily take the carmine stain as the con-
nective tissue. The waxy matter takes the place of the
normal structure of the affected tissue.

May waxy degeneration of the kidney exist withont
nephritis? I have never seen and never been able to
obtain evidence of the existence of such a case. A care-

! Greene, in Heitzmani’s Morphology. -1 Bright's Disease.
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nective tissue also being thickened. In the kidney from
which the drawing of Fig. 19 was taken there was also
some cirrhosis. In other cases the tuft is greatly
atrophied. Sometimes the space between the tuft and
capsule will be crowded with inflammatory corpuscles,
the capsule itself being greatly thickened. (Fig. 19,
K and L.)

I have met with cases where the tuft was crowded and
compressed into a small space by a sero-albuminous
fluid filling the capsule. (See Fig. 25, K and J.)

In the large white kidney the tubules and intertubu-
lar spaces are often widened.

This form of the kidney is frequently infiltrated with
fat and greatly increased in bulk.

OrF CysTs.

There are numerous theories coneerning the formation
of these. One that they are formed from the capsule or
tuft, another from the mechanical blocking up of the
tubules. I have found no explanation so satisfactory
as that of Dr. J. B. Greene, in Heitzmann’s ‘‘ Mor-
phology ** (p. 775) :

““ The first thing noticed is an abundant formation of
inflammatory corpuscles in circumscribed districts of
the kidney tissue. These may be situated in the cortex
or in the pyramidal substance. Many of these corpus-
cles evidently originated from tubular epithelia. The
second stage is characterized by the swelling of the in-
flammatory bodies, which afterward become pale, and
by a process of liquefaction or mucoid degeneration are
transformed into a hyaline, apparently structureless
mass. We frequently find in this mass delicate granu-
lar fibres, which resemble those of myxomatous tissue.
The new formation thus produced may, at the outset,
be extremely small and irregularly bounded by un-

hq. e o
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striation of the swelled cortical substance ; * the stria-
tion,” according to this author, being ‘ most marked
between the cortical and pyramidal substances,” the
seat of the disease being principally the connective tis-
sue between the tubules, the exudation into the tubules
caunsing desquamation of the epithelia but not often
casts, as are produced in croup of the mucous membrane.
Casts are rare, and only the hyaline are found ; albu-
min is frequently absent, and sometimes is not found
in the whole course of the disease. The striations are
strongly marked, both in acute and chronic interstitial
nephritis (cirrhosis), even in the highest degree of cir-
rhotic atrophy.

The striations form dense concentric layers around
the tubular tufts and blood-vessels. Desquamated epi-
thelia and a few pus corpuscles are found in the urine.
Fatty degenerations and cysts are less common than in
croupous nephritis ; suppuration does not occur. Hy-
perplasia of the connective tissue may, in the early
stages, produce hypertrophy ; in advanced stages the
epithelia, connective tissue, and many of the capillaries
become transformed into an indifferent or medullary
tissue. The renal tissue finally becomes atrophied,
“‘resulting in the formation of the small, contracted
granular or cirrhotic kidney’” (Meyer). The blood-ves-
sels and tubules become obliterated and are replaced by
connective tissue. The surface of the cirrhotic kidney
is different from the kiduney affected by croupous in-
flammation ; it shows fine granulations and only shal-
low furrowings or indentations, with a corresponding
striation of the cortical layer, while in the atrophy of
croupous nephritis the surface is coarsely lobulated,
there sometimes being large nodes separated from each
other by deep furrows, and in croupous nephritis there
is a grayish-yellow infiltration in the irregular atrophied
cortical layer.
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Eriorocy oF AcurE AND CHRONIC INTERSTITIAL
NEPHRITIS.

The etiology of acute and chronic interstitial nephrit-
is, and the characteristics and features of the two dis-
eases, are so much alike that it is unnecessary to mul-
tiply divisions by considering their caunses separately.

Ages at which it Oceurs.

As croupous nephritis is a disorder of early life, in-
terstitial nephritis is of later, or middle life. As a re-
sult of wesical inflammation, or some similar exciting
cause, it might oceur at any age ; but aside from being
produced by the extension of local inflammation, it is
not likely to make its appearance under the age of
twenty. I have noted the ages of 93 of the patients
whose urine I have examined in interstitial nephritis,
and find that of two cases of these one occurred in a
young lady at the age of seventeen, the attack being in-
duced, so far as could be recognized, by cold (see Case
X1.), the other occurring in a tubercular young man,
aged nineteen. This patient had been a great sufferer
from malarial poisoning. [Since the first edition of this
work appeared, I have met with a case occurring in a
girl five years of age, and another occurring in her sister,
aged twelve years, with hypertrophy of the heart. I be-
lieve both these were inherited cases.|] Tyson'®says the
youngest patient he ever had affected by interstitial ne-
phritis was twenty-six years old. Dickinson gives a table
of 308 cases, and Bartels of 33, of interstitial nephritis,
representing the ages at which the disease occurred or
was recognized. My own 93 cases added to these make
434 cases, constituting the following table :

Ocemrring under 20, . . 6 | Between 40 and 50, . . 127
Between 20 and 30, . .. &b i B SR . 108
£ 80, = ) = . 84| Over 60, 2 . i |
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Dickinson mentions the case of ““a kidney in a ty pi-
cal state of granular contraction which had been taken
from the body of a girl only five years of age,” and also
a patient who died at the age of ten with a most marked
condition of granular contraction, affecting especially

one Kidney.

AcuTE AND Cnoronic INTERSTITIAL N EPHRITIS.
Their Comparative Prevalence in the Sexes.

Undoubtedly interstitial nephritis ocecurs more fre-
quently in males than in females. I think the explana-
tion of this is to be found mainly in the fact that the
male sex undergoes more exposure to unfavorable atmo-
spheric influences, and that the same sex is more liable
to renal and urethral inflammations, as well as to cal-
culus.

GrNErRaL ErioLogy.

The most frequent canse of interstitial nephritis, ex-
cept in malarious regions, I believe to be damp cold and
““catching cold.”” It occurs most in temperate zones,
and in these zones in such parts as experience the most
violent changes in temperature. It seems unknown in
the arctic regions, and is infrequent in sub-tropical re-
gions and the tropies. Dickinson’s theory of its com-
parative prevalence as regards climate is as follows :

““The prevalence of the disorder in temperate climates
may probably be explained by the axiom that the lia-
bility of an organ to disease, particularly to inflamma-
tory disease, bears a general proportion to its func-
tional activity. The respiratory organs are the more
active in cold, the kidneys in temperate, the liver and
bowels in hot climates. It has been shown that the
urea, the chlorides, and the other consfituents of urine
decrease as the air rises in temperature above 49° F.
(*“ Parkes on the Urine,” p. 95.) On the other hand, it
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is believed—a beliel which is consistent with much of
our knowledge—that the urea lessens also with severe
cold.”” (** Philosophical Transactions,”” 1861.)

In the majority of cases I have seen I have been
unable to assign any cause unless that of atmospheric
influences, but as a rule the patients were not able to
refer the beginning of their malaise to taking cold. The
following instance of chronie interstitial nephritis being
produced by cold is, I think, clear enough : In March,
1882, a physician consulted me. I found the urine
at each of several examinations to show the existence
of chronic interstitial nephritis with ecirrhosis. Heart
somewhat hypertrophied. The history was that while
a medical student in Berlin he had attended, in De-
cember, 1879, on an intensely cold night, a student’s
ball. He returned to his lodgings at 3 o'clock a.m. His
room was very cold, and he suffered for want of suffi-
cient bed covering. For several days after he experi-
enced a sensation of general dulness and aching, but
recovered, only in a few weeks after to find his strength
somewhat impaired. T will not give the whole details of
his illness, but he lost strength and suffered from many
of the symptoms of chronic interstitial nephritis. Pre-
vious to this exposure his health had been excellent.

That scarlatine may develop this form of neplritis
there can be no doubt. Lecorché and Talamon give the
details of several cases, with the appearances of the
kidneys after death ; Bright himself considered it pro- -
ductive of the granular kidney. In my own experience
these cases, though by no means common, have not been
infrequent. Those I have seen, however, had not been
treated with sufficient care during and after convales-
cence. With proper precautions I do not think that
scarlatina should be often followed by chronic nephritis.
Diphtheria, though less frequently than scarlatina, may
be followed by chronic nephritis.
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Or THE HEREDITY OF INTERSTITIAL NEPHRITIS.

Except as an accompaniment of transmitted gout, or
of some other inherited disease, as tuberculosis and per-
haps syphilis, I have not myself, in a large number of
cases, seen one which I could regard as inherited. The
two cases referred to on p. 160 were probably inherited,
as the father had interstitial nephritis. That the ten-
dency to it may be transmitted is believed by some able
writers. Tyson' gives an account of two cases which
came under his own observation, occurring in one family,
the relationship being such as to leave no reasonable
doubt of their transmitted nature. These cases seemed
to be interstitial nephritis. Dickinson presents what he
correctly calls ‘‘a remarkable chapter in the history of
disease,”” which gives an account of eighteen cases oc-
curring in one family within three generations :

““The first generation whereof the record treats con-
sisted of a brother and four sisters. The brother died
from an unknown cause at the age of thirty-four, sud-
denly, but after long wasting. Two of the sisters died
at the ages of forty-nine and forty-eight respectively,
both having had albuminuria for many years.

“The brother left two sons and four daughters. One
of the sons died at the age of twenty-six, having had

- albuminuria from the age of twelve. Of the daughters
three became the subjects of the same disease. One,
Lady ——, died of it, with more or less @dema, at the
age of thirty-nine, having had it since she was sixteen.
Two others, still living, at the ages respectively of
thirty-eight and forty, are similarly affected, but it is
not known at what date they hecame so.

““The third generation consists of the six children of

! Bright's Disease, p. 166.
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lieve these to be frequently a source of its develop-
ment. I think the hepatic congestion accompanying
the chills, the latter perhaps producing the same events
in the circulation of the kidneys, may induce perma-
nent dilatation and hyperemia, leading to general in-
flammation. Although I formerly believed that this
cause develops preferably croupous nephritis, my later
experience has been that in temperate climates paludal
poisoning is much more likely to develop chronic inter-
stitial than chronic croupous nephritis. Kelsch and
Kiener (loc. cif.) give numerons examples of the small
granular kidney béing thus produnced, in one case one
of the kidneys weighing only 25, and the other only
Hd grammes.

Aleoholism.—I have not been able to trace a single
case of interstitial nephritis to the direct effect of over-
use of alcohol. It is true that alcohol in inordinate
quantities can be made to produce albuminuria. When
its over-use has been followed by the development of
interstitial nephritis, I believe the latter to be secondary
to the development of other morbid conditions.

Bartels says that out of all the numerous cases he
had seen, only three patients had used stimulants to
excess, by far the greater number having led remarkably
abstemious lives,

Very extensive and searching statistics, collected by
Dickinson from cases of patients who had died from
delirium tremens, showed that interstitial nephritis
existed in but a very small proportion of cases, no
greater than would be found in persons dying from
other canses. It was found, however, that in the post-
mortems of persons who had been addicted to the use
of stimulants, the kidneys were often enlarged, flabby,
and congested. (Probably chronic croupous nephritis.
—A UTHOR.)

Dr. Formad (loc. cit.) says: ‘It is remarkable how
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infrequent Bright’s disease is in drunkards. T found
that inflammatory Kkidney lesions generally occurred
more frequently in the temperate than in the intemper-
ate. It is the constant excess of venous blood in alco-
holic cyanosis of the kidneys that make inflammatory
changes less frequent, as it does in the right chambers
of the heart.” :

Cases are recorded, however, where renal contraction
coexists with hepatic cirrhosis, and which were, like it,
due to alcoholic poisoning.

1t is evident, however, that a substance often inimical
to the human system may, by deteriorating the health,
bring about renal changes. Nevertheless, 1 believe that
many pure alcoholic beverages have a healthy dinretic
influence, which is actually beneficial to the integrity
and functional activity of the kidneys.

Syphilis may be a cause of interstitial nephritis. At
least one case has fallen under my observation, which
was under my care from the moment of the discovery of
the infecting chancre to the time of death. The patient
was a gentleman aged twenty years. The secondary
symptoms were of an unusnally severe and intractable
character, iritis, bad ulceration of the throat, and syph-
ilitic rhenmatism all oceurring. The patient’s constitu-
tion was rather poor, and after the specific symptoms
had seemed to disappear, debility continued, which was
in time followed by albuminuria, persistent headaches,
convulsions, and death. The autopsy showed intersti-
tial nephritis, and inflammation of the middle cerebral
artery with embolism. Death occurred six months after
the discovery of the chancre.

The thesis of G. Negel, Paris, 1882 (Journal of Cuta-
neous and Venereal Diseases, May, 1884) gives the fol-
lowing résumé of the subject of renal syphilis :

1. Syphilis, in any stage, may affect the kidneys;
the same is true of hereditary syphilis, in infantile or




INTERSTITIAL NEPHRITIS OF SYPHILITIC ORIGIN. 167

adult life. 2. Certain renal complications are preco-
cious, others late. The first, only studied within the
last few years, manifest themselves the first months after
infection with all the characteristies of the nephritis of
infectious fevers ; when the débuf of the chancre dates
back several months, the clinical history of the renal
affection is similar to cases of glomerulo-nephritis seen
in scarlatina, for example. 3. Syphilitic nephritides
oceurring in the secondary stage are always grave ; nev-
ertheless, they are curable, not only in the acquired
syphilis of adults, but in the hereditary syphilis of child-
hood. Their gravity appears to bear a relation to the
age of the syphilis and the time which the patients have
been subjected to specifie treatment. 4. Albuminuria
being the prineipal symptom in the examination of these
renal accidents, the specific nephritis may pass from view
before the other secondary accidents of syphilis. 5.
When cedema appears and is sufficiently marked to at-
tract attention, another cause is generally assigned to it,
so that syphilis is readily eliminated from the diagnosis.
6. These albuminuric patients being benefited by specifie
treatment, and taking no further care of themselves, the
renal lesion may slowly pursue its course, and when,
later, the patient comes under the care of the physician,
it is probable that his suspicions will be directed to an-
other cause than syphilis, since it often happens that
the patient declines to confess to a disease which he is
interested in concealing. It is necessary, when a patient
comes under the physician’s care with the symptoms of
an acute or chronic nephritis, and the etiology proves
doubtful, to think of syphilis and institute a specific
treatment. If the patient bear any traces of syphilis
(either mpon the organs appreciable to view, or upon the
viscera, nervous centres, liver, ete.), these accidents con-
firm the diagnosis of a syphilitic renal lesion. 7. Pre-
cocious syphilitic albuminuria is generally persistent
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and of long duration. There remains a question of great
importance to be resolved : What will be the outcome, in
a time more or less remote, of the secondary syphilitic
nephritides considered as eured? The presumption is
that a certain number of cases of Bright's disease may
be the recurrence or latent termination of this primary
disease of the kidneys. 8. Specific treatment gives the
same results as in the other precocious accidents of syph-
ilis. 9. Renal complications oceurring in an advanced
stage of syphilis (tertiary and quaternary aceidents)
exist, presenting sometimes the character of acute or
chronic Bright's disease, sometimes the characters of
amyloid degeneration ; in the last case, we think with
Wagner that the amyloid kidney is a consequence of
syphilis, and not of a concomitant suppuration or of a
mercurial or venereal cachexia, for eases occur in which
there is no suppuration, and the patients, far from being
cachectic, are on the contrary quite vigorous. 10. These
specific renal alterations are more grave than those which
appear in the first years of syphilis. Nevertheless, they
may be benefited by specific treatment, the sole condi-
tion being that the renal lesion be not too far advanced ;
for, as in the case of the nerve-centres, we cannot re-
build the tissues. 11. Gumma of the kKidneys, although
quite rare, exist; but no pathognomonic symptom re-
veals their presence during the life of the patient. It is
probable that anti-syphilitic treatment would have the
same results as in gumma of other viscera.

Gout as a Cause of Interstitial Nephritis.—The co-
existence of interstitial nephritis with gout is well
known. In chronic gout the former almost always
exists—in acute paroxysms, temporary derangements of
the kidneys, with albuminuria, offen occur.

In gout, as in interstitial nephritis, the kidney be-
comes impermeable to uric acid, though urea is secreted
freely ; but above all, the pathological changes in the
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and the exudation of albumin may oceur without or-
cganic disease, as a transient condition, disappearing
with the subsidence of the gouty attack. According
to Garrod: *The kidneys are affected in gout appar-
ently in the initial period ; they certainly are when the
disease has become chronic. The lesion of the kidney
is at first, perhaps, only functional ; later, the structure
of the organ is modified.”” Tt is shown by the same an-
thor that the formation of large guantities of uric acid
in the blood is not necessarily harmful, as is evident
from what occurs in birds, where nearly all the nitro-
genized food is converted into uric acid, and yet the
blood is found to be free from it. He is of the opinion
that the alteration of the blood, which results from the
presence of urate of soda in excess, is probably the
cause of the morbid troubles which precede the access
of gout. That interstitial nephritis and gout coexist is:
clear, but we may undoubtedly believe that the organ
“first deranged in gout is sometimes the kidney, the
blood-poisoning, swollen joints, and gouty symptoms
proper being secondary. I have met with cases, how-
ever, where patients suffered from severe gouty par-
oxysms, but whose kidneys were free from functional
or organic difficulties. Such cases are, however, very
exceptional. :
Lead seems so to affect the kidneys as to interrupt
the excretion of uric acid. It is the opinion of Dr. Gar-
rod that saturnine poisoning will produce gout. He ar-
rives at this conclusion in part from the fact that at
least one-fourth of all the gouty patients in his hospital
had been affected by lead-poisoning. He had observed
that painters were more frequently affected by gout
than any other class of workmen. Charcot, in his notes
above referred to, states that while he had treated one
well-marked case of gout where there had been satur-
nine poisoning, and no heredity, he finds it difficult to
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show that lead in itself, without the aid of other causes,
can produce a case of gout. The same writer, however,
in 1879 (““ Bright's Disease ) states that Garrod’s expe-
rience has been established by his own observations, and
afterward by others.  The gout of saturnine subjects,”
he says, *‘ from what I have seen, appears to differ from
ordinary gout only in the greater rapidity of evolution,
the abundance of topaceous deposits, and the necessary
existence, so to term it, of renal lesions.”

Garrod and Ollivier eite numerous instances in which
lead-poisoning was the cause of nephritis, and Dickin-
son states that the records of St. George’'s Hospital,
kept by him for seven years, showed that 42 workmen
having to do with lead, as painters, plumbers, tin work-
ers, and compositors, died from disease or accident and
were examined at the hospital. Of this number 26 had
distinet granular degeneration of the kidneys, this lesion
in most of the cases having been the cause of death.
With few exceptions, interstitial nephrifis is the only
form which lead-poisoning produces. Among the cases
above recorded there was but one instance of the occur-
rence of any other form, and that was clearly due to
cold and exposure. Lead may also produce transient
albnminuria, accompanied by colic. Allen (*‘ Encyclo-
pedia Materia Medica Pura’) gives many cases of ne-
phritic derangement and disease produced by lead ;
some of the symptoms clearly indicate the existence
of acute croupous nephritis ; as, for example, “frequent
and scanty micturition,” “suppression of urine,” “acid,
albuminous urine,” ‘numerous blood-corpuscles and
epithelial casts,” ““urine dark brown,” ‘‘specific gravity,
1024.” These phenomena clearly show, inasmuch as
lead is excreted by and frequently found in fthe urine,
that it is capable of bringing about nephritis (or renal
congestion) by virtue of its toxic or irritating properties
producing local irritation. Most of the effects of lead-
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poisoning, however, quoted by Allen indicated, so far
as the kidneys were concerned, the existence of chronic
interstitial nephritis. In one case amaurosis and cere-
bral symptoms appeared, and ceased coincidentally with
the appearance and cessation of albumin. The most
minute account I have met with of the condition of the
kidney after lead-poisoning is one given by Allen (**En-
cyclopedia Materia Medica Pura,” article on ‘“Plum-
bum,” translated from the inaugunral thesis of F. Tér-
butius, Zurich, 1876), the case being that of a painter.
The clinieal history showed polyuria, albumin and con-
vulsions. No anasarca. The post-mortem showed ““a
very easy separation of the suprarenal capsules, the
upper surface of the kidney granular, the parenchyma
very moist, the cortical substance gray, somewhat re-
duced in size, the Malpighian corpuscles not distinct, the
pyramids gray. Under the microscope the Kidneys pre-
sented an exquisite picture of interstitial nephritis in a
rather early stage; the cortical substances especially
presented, in both transverse and vertical sections, great
cellular hyperplasia and inerease of interstitial con-
nective tissue, thongh the process was not equally dif-
fused, while frequently the whole field was occupied by
small cells of connective tissne with scarcely a trace of
uriniferous tubes ; other sections exhibited the tubules
of normal size and configuration, but separated by abnor-
mally broad sepla of commective tissue; the glomeruli
presented varying characters, some normal, ofhers atro-
phied to fibrillar knots of connective tissue, and olhers
in all possible stages of degeneration. The substance
of the pyramids was less affected than the cortical ; the
growth of connective tissue was here much less pro-
nounced and in many places was not noticed at all;
the tubes were for the most part denuded of epithelium.
The small arteries of the kidney showed no remarkable
change; in the transverse section was seen a very broad
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zone of connective tissue; hyperplasia, thickening of
the walls, and contraction of the calibre of the vessels
were not noticed. The intertubular capillaries in both
the cortical and tubular portions of the kidney were ex-
cessively filled ; in the latter there were numerous spots
of hemorrhages into the urinary canals, and here and
there the cavities of the urinary canals were found
stopped by old plugs and by some calcareous concre-
tions. The liver showed analogous changes of Ayper-
plasia of connective tissue, in some places even tuber-
eular nodes of conmective tissue growth. The heart
showed inflammatory connective-tissue growth, with
chronic myocarditis. In some places very broad septa
of small-celled connective tissue was formed between
single muscular fibrillse.”’

In lead-poisoning it is not likely that an excess of
uric acid is formed, but the kidney becomes incapable
of excreting it; hence, according to Garrod, it is to be
found in the blood in nearly every case of lead-poison-
ing, while the urine contains but very little of it. The
salts of lead, uric acid, and the salts of soda in lead-
poisoning, and the two latter in interstitial nephritis
and in gout, are often found in the interstitial tissue of
the kidney. In the granular kidney of gout it is not
uncommon to find the apex of the pyramidal bodies
studded with erystals of uric acid. Uric acid is usually
found in excess in the blood in chronic interstitial ne-
-phritis either from over-formation or non-elimination,
and may therefore be regarded as a constant accompani-
ment of the gouty cirrhotic kidney. Urea may, how-
ever, be freely excreted in gout and lead-poisoning,
when uric acid cannot. Lead will sometimes develop
gout in cases where the ordinary ecauses, as high living,
wines, want of exercise, and inherited tendencies do
not exist. In searching for the various causes of ne-
phritis we are not always to look for cases of lead-poi-
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soning from the absorption of large quantities of lead.
Certain elements in drinking-water, as oxygen and or-
ganic matters, the nitrates and chlorides, make lead
very soluble, and sufficient may be washed from lead-
pipes to make it poisonous. Small quantities, 4y to £
grain to the gallon, may, according to Ringer, produce
lead-poisoning in some people.

LPregnancy.—That this condition may contribute to
the development of nephritis or may be its direct cause
must be admitted. T believe it to be croupous nephritis
which is usually produced, and I have, therefore, spoken
fully in regard to this in the chapter upon the etiology
of that form. Repeated attacks of croupous nephritis re-
sulting from pregnancy, may, however, develop chronie
interstitial nephritis.

Cystitis.—Next to cold, eystitis, acute or chronie, is
the most frequent cause of interstitial nephritis. 1t is
almost impossible to find a severe case of cystitis in
which the kidneys do not become at least slightly, and
often badly, involved. Epithelia from the tubules may
almost always be found in the urine, sometimes also
from the pelvis. As casts are not common in intersti-
tial nephritis, of course we are not likely to find them
in these cases. So intimate is the etiology between the
cystitis and nephritis that the latter usunally subsides
pari passw with the former.

Enlarged prostate, the irritation and the cystitis pro-
duced by a calculus in the bladder, continued compres-
sion of the ureters from whatever cause, any obstruction
of the excretory passages of the urine may produce
pyelo-nephritis, which, in turn, if it exist a long time,
may bring about the granular Kidney and hypertrophy
of the left ventricle with great arterial tension—in a word,
all the pathognomonie conditions of the cirrhotic kidney,
as edema, ur@mic phenomena, polyuria, ete. Guyon
has reported many cases of obstruction to the How of
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urine, such as are known under the general name of
“affections des voies urinaires infériewres,”” which have
brought about renal changes.

In a memoir by him' read before the Academy of
Sciences, February 24, 1890, some of his statements are
to this effect: That the accumulation of urine in the
bladder determines in the entire urinary apparatus
lesions which modify its functions and render it acces-
sible to influences which ordinarily wonld not affect it.
The congestion of the whole urinary apparatus is a con-
sequence of such retention. In animals we have been
able to produce congestion of the bladder, kidneys,
pelves, ureters, and prostate, the two former being most
affected. There was not simply stasis but interstitial
hemorrhages, the kidneys were increased one-sixth of
their volume and showed important modifications of
texture. Epithelial and blood casts were found in the
urine, and in retentions of long duration dilatation with
flattened and granular epithelia of the eanaliculi.

Valvular disease of the heart may produce intersti-
tial nephritis, resulting from long continuous venous
congestion. T cannot agree with those authors who do
not regard the alterations in the kidney thus produced
as the product of inflammation. Ye find the same
changes in connective tissue and epithelia as in inter-
stitial nephritis, the differences being simply those of
degree. The so-called cyanotic kidney is not a kidney
affected in an anomalous manner, ““blue and tough,”
but presents all the features of interstitial nephritis.
In a large number of antopsies of people who died from
valvular diseases of the heart, interstitial nephritis was
found in nearly ome-half the cases; the surface of the
kidney was sometimes smooth, but oftener granular.
It is difficult to explain, however, why venous conges-

* Note sur I'nnatuinie et la physiologie pathologique de la retention d'urine.
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tion from valvular disease should produce interstitial
nephritis, and congestion of the kidney in pregnancy,
from pressure on the veins, should produce eroupous ne-
phritis. Other causes, however, than venous obstruction,
of which we are ignorant, may enter into the develop-
ment of the nephritis of pregnancy, while many cases
originate in causes quite independent of pregnancy.

COURSE AND SYMPTOMS.

There is no other organic disease which lingers so
slowly in its apparent development as this form of ne-
phritis. It seems to burst into existence in full panoply,
as Minerva from the head of Jupiter. Apparently good
health may even be enjoyed after its development.

Uraemic headaches may even oceur, without albumin
ever being found in the urine. If I were to attempt to
designate any one condition as most likely to be present
in the early but fully developed stages of interstitial
nephritis, I should mention loss of strength as that one,
headaches, derangements of digestion, as anorexia, nan-
sea, bilions derangements, flatulence, ete., being next
in frequency. That interstitial nephritis may for a long
time exist, and even produce eirrhosis, without albumin
ever existing in interstitial nephritis, T have endeavored
to show in Chapter XIX.

In the majority of cases of sufficient gravity to im-
pair the health, however, albwmin is found at least al
intervals. The urinary examinations in suspected cases
should, therefore, be frequent, until either albumin is
found, or the physician is assured that it does not exist.

Amongst other symptoms an unhealthy look is often
developed, sometimes anmic, and usually pallid. A
frequent desire to urinate, the urine being passed in con-
siderable quantities, soon becomes noticeable. The pa-
tient often is obliged to rise several times in the night
to nrinate. The urine is generally pale, and of low
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specific gravity. The quantity of albumin is usually
small, and often in the fully developed stage is tempo-
rarily absent, a circumstance well calculated to mislead
the physician.

Bartels, relative to this point, says: *° Albuminuria is
no constant symptom in this affection,”” and also states
that he has repeatedly witnessed its temporary absence.
This transient absence is, however, well known.

The urine is clear, sometimes pellucid, often soapy
looking ; its specific gravity is usually low (1000 to
1016). The amount of urea, according to Dickinson, is
very much reduced ; according o Bartels and Charcot,
it is not reduced. The fact is that, though it is dimin-
ished in a given quantity of urine, yet an abnormal
quantity being voided, the normal percentage of urea
may be voided in the twenty-four hours. As Charcot
remarks, this is peculiar, because in this form it is that
uremic accidents are most common.

There is no standard, however, as to the amount of
urea eliminated in this form of nephritis. 1 believe
that in the majority of cases of inferstitial nephritis
with marked cirrhosis, it will be found to be diminished.
Much depends upon the diet and upon the ability of
the patient to convert nitrogenous substances into urea.
In oliguria a large proportion of urea is unfavorable,
but favorable in polyuria. In the dief usunally given in
Bright’s disease it would naturally fall below the aver-
age standard when no special diet is observed. Accord-
ing to the extensive researches of Drs. Yvon and Ber-
lioz," in which they form their conclusions from the
analyses, by well-known authorities, of more than six
thousand cases of the urine of subjects, male and fe-
male, the average amount of nrea voided, in health, in
twenty-four hours is about 30 grammes.

SR

" Composition moyenne de 1'Urine normale, Revue de Médicine, Paris,
1389,
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The quantity of uric acid is somewhat reduced from
the first, and in the advanced stages is almost entirely
absent.

Casts are much less abundant than in chuPous ne-
phritis. Occasionally blood-corpuscles are found, but
only when there is acute recurrence. The amount of
urine voided seems to depend more upon the amount of
cardiac pressure exerted than upon any ul:}m direct
affection of the Kidney.

We often find, when the kidney is dwindled to a frac-
tion of its normal size, that urine still continues to be
secreted in larger quantities than in health ; this is ow-
ing to the hypertrophy of the left ventricle being com-
pensatory to the wasted kidney. Though many of the
corpora Malpighiana are destroyed, those which remain
have pushed into them an increased quantity of blood,
and this, with such an amount of arterial pressure as to
favor the transudation of the agueons elements, pro-
duces a large aqueous secretion. This compensatory
action on the part of the heart prevents the accnmula-
tion of fluid in the cellular tissue and cavities, and con-
sequently dropsical affections and cedema are very rare
in this form of nephritis. So long as the heart’s action
remains vigorous the depurative action of the kidney
may continue. As soon, however, as the power of the
heart is from any cause diminished, scanty and concen-
trated urine results, and the various symptoms of re-
tention, dropsy, and anasarca are not slow in making
their appearance.

Hemorrhagic attacks are more common in this than in
any other form of nephritis. They take place from the
nose, from the stomach, and within the cranial cavity.

In 111 cases of death from apoplexy, occurring in St.
George’s Hospital and in the practice of Mr. Thomas
Jones, there was granular degeneration of the kidney in
bb cases (Dickinson).
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The canses of these hemorrhagic tendencies may be
found, mainly, in the greatly increased arterial pressure,
the blood wanting in coagulability, and in the athero-
matous condition of the arteries. Charcot considers
the existence of miliary aneurisms to be a common cause
of cerebral hemorrhage, and he has shown their exist-
ence in intra-cephalic hemorrhages in persons suffering
from interstitial nephritis.

Among the most frequent pathological lesions which
oceur are:

First.—Albuminous retinitis, showing itself in au-
topsy, according to Charcot, by white plagues, traversed
by small hemorrhagic strize in the retina.

Second.—A considerable thickening of the skull
cap.

Third.—Chronic endocarditis, or arterial atheroma
the arteries may also undergo muscular thickening,
muscular degeneration, and thickening of the fibroid
sheath.

The lesion, however, most constantly present, and al-
most pathognomonic of this disease, is the hypertrophy
of the left ventricle, generally without valvular lesion.
That this exists almost always, in advanced stages, is
generally conceded. Bright recognized the coincidence
of hypertrophy with renal atrophy ; Bartels says he
has never found a case where it did not exist ; while
Dickinson says he has never found it in parenchymatous
nephritis. Grainger-Stewart asserts that it is never com-
pletely absent at an advanced stage.

This rule of the existence of hypertrophy, while it
may hasten a fatal termination of the disease, in most
cases, as we shall see, prolongs life.

Space will not permit me to show, as might easily
be done, the incorrectness of the theories of Gull and
Sutton relative to hypertrophy of the heart in intersti-
tial nephritis. According to these writers, the cardiac
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way they are not of great value on this poéint. T have
kept no records of the cases I have seen, but can say
that there are but few cases of advanced cirrhosis or of
severe nephritis, especially in pregnant women, in which
there were not disturbances of vision. The retina is
oftenest the seat of the lesion.

The picture most frequently presented by the ophthal-
moscope is as follows: The optic nerve is infiltrated,
swollen, sometimes turgescent; the retina around it is
the seat of well-marked cedema which gives it a grayish
hue ; around the papilla are found red streaks of inflam-
mation, hemorrhages intermingled with whitish points or
spots. The macula remains the same but around it there
are white spots of star-like form, or whitish strize having
a fan-like shape.

Usually both eyes are affected, but several cases are
recorded in which the affection was confined to one.
A case of croupous nephritis is given by Trousseau
(Bull. Méd., April 14, 1889) in which only the left eye
was affected : the autopsy showed that the patient had
but one Kidney, and that one the left. Ocular lesions
may occur without albumin being present in the urine,
though other symptoms of nephritis will always be
found. In Brightism the visual froubles are almost
never distinctly marked, being irregular and correspond-
ing to the dissemination of the lesions. Some patients
retain a clearness of vision almost satisfactory, with
alterations, the extent of which, surprise the observer.

Numerous theories have been adduced to account for
the ocular troubles. According to Traube it is the
hypertrophy of the heart, the elevation of pressure in
the aortic system which plays the most important part.
Other theories are to the effect that it is the condition of
the vessels rendered friable by the arterio-sclerosis. Ac-
cording to Potain (loe. cif.) the troubles are sympathetic.
Troussean writes: ‘“The so-called retinitis is not con-




INTERSTITIAL NEFPHRITIS—OCULAR LESIONS, 153

nected with the presence of albumin in the urine but is
rather an illustration of the microbio-chemical theory,
which would make it due to poisoning produced by re-
tention in the blood of the products of disassimilation
and of various poisons engendered by the system itself.”

I believe there are cases into the etiology of which any-
one of the above causes may enter. Uraemia, elevated
pressure, arterio-sclerosis, atheroma of the arteries, is,
either of them, sufficient to produce ocular lesions.

As to the prognosis of ocular lesions in nephritis,
While in the majority of cases the albuminous retinitis
of acute nephritis completely recovers, permanent blind-
ness often results. In chronic interstitial nephritis, of
course, the prognosis must depend upon the nature of
the ocunlar lesions, nevertheless the ocular changes are
in cirrhosis of the kidney, usually of a permanent nature,
and many of them mecessarily beyond aid. Always,
however, these affections denote profound derangements,
either functional or organiec, of the kidneys.

When, or if the induction of premature labor in albu-
minous retinitis and in disturbances of the vision in
nephritis is justifiable, to prevent blindness, is some-
times a matter difficult to determine and of great moment.
This subject is fully considered in a paper by Dr. Thomas
R. Pooley, of New York, in the Medical Record of
January 28, 1888, entitled: *“The Induction of Pre-
mature Labor in Amaurosis and Amblyopia, in Connec-
tion with the Albuminuria of Pregnancy.” The patho-
logical conditions, the symptoms and their etiology, as
well as the indications and contra-indications, are treated
of in this paper with great clearness. As it is difficult
in a limited space to give a précis of this I must refer
the reader to the paper itself. It shows that conditions
may exist which make recourse to premature labor in
order to preserve the sight a moral obligation. He
gives the late Dr. E. G. Loring, of New York, the credit
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bility of an intercurrent aleoholic delirinm must be con-
sidered, a madness due to heredity developing in the
course of Bright’s disease. On the other hand we have
known acute mania to develop albuminuria.”

As a rule nephritis is not likely to bring out mental
disturbances unless there be a tendency on the part of
the patient to them, but this is not always the case.
Retention of exerementitious matter, urea, ete., which
should be expelled by the kidneys, may produce numer-
ous disturbances of the mind, the nervous system, and
the morale. Antochthony or autosepsis is produced,
and the virulence of morbid elements in the blood cap-
able of producing coma and convulsions may, as can be
easily understood, produce various psychic disorders.
Added to this the arterial sclerosis and atheroma of the
arteries which often exist in nephritis, and the vascular
and parenchymatous changes often established in the
brain may be quite capable of bringing into relief any
disposition to mental disorders. This subject is of im-
portance, in regard especially to testamentary capacity,
and cases are cited by Dieunlafoy in which it was a ques-
tion of committing patients to asylums, but where treat-
ment of the Kidneys brought about an improved mental
condition. The medico-legal aspects of this subject with
reference to testamentary capacity are very liable to be
presented.

In a very large experience in the observation of cases
of Bright's disease I have not as yet met with one where
I could attribute what alienists would regard as insanity,
to any affection of the kidneys. I would not, however,
be considered as regarding as true insanity the numer-
ous mental disturbances, as moroseness, diminution of
mental power, transient delirinm which might occur in
the course of the disease.

Prurigo and a urinous smell are often met with. The
latter, accompanied by partial anuria, generally indi-
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unsatisfactory in comparison with more searching and
absolutely accurate means of diagnosis. Regarded as
supplementary to, and used 77 conjunction with, other
physical means of diagnosis, and with rational and clini-
cal symptoms, albumin becomes, however, when it 1s
discovered, of the greatest value. Tts persistent absence
also, even when the microscopic indications of nephritis
are present, is of importance in aiding to determine how
extensive is the lesion of the Kidney, and, to some ex-
tent, what parts are free from disease.

Tn a recent monograph Charcot ' shows, I think, nota-
bly from experiments made by Nussbaum, Overbeck,
and Heidenhain: 1. That the elimination of albumin,
whether of the serum or globulin of the blood, by the
kidneys, as a pathological condition, or of the varieties
of albumin foreign to the constitution of the blood, as
the white of egg, is not in any way a simple matter of
filiration. He shows that aqueous filtration is performed
or takes place in the glomerulus by means of its capil-
laries, whose thin walls, as it were, bare in the capsule
of Bowman, from which it is separated only by a thin
epithelial lamella, perform the function of filtration of
the water at the expense of the blood plasma. 2. That
the filtration of the water is a vital process, and that
certain conditions and interruptions of the blood-supply
of the glomerulus bring about anox@mia (anoxémie’)
of the epithelia of the glomerulus, which interrupts its
functions. 3. That the epithelia of the glomerulus play
an important part in the secretion of glucose, salts, and
albumin. 4. That the labyrinth or canals do not in any
way participate in the secretion of albumin.

Admitting the correctness of these conclusions, it is
easy to see that in an inflammatory condition of the kid-

! Charcot: Legons pathogéniques de I'albuminurie. Paris, 1881,
Anoremiz, a deoxygenated state of the blood.
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afterward he was seized with violent epileptiform convulsions. These
recurred several times, a settled condition of coma being at last estab-
lished, and he died May 27th. His relatives would not allow a post-
mortem examination to be made. Being curious to know what the
diagnosis of his case had been at the hospital where he had been so
long, I inquired of the honse physician, and was informed that it had
been considered a case of “*anmmia and debility.” At all events, it
liad not been entered nor treated as'a case in which the kidneys
were implicated. He stated that the urine was examined immediately
aftor his admission, and that no albumin was found. T do not give
the name of the hospital, because I do not consider that the purpose
of my paper would be subserved by so doing. The case, however, is
one of record.

To test the urine simply for albumin, and that only once
or twice, is often useless. It must be fested repeatedly ;
the quantity, specific gravity, and chemical peculiarities
must be carefully noted, and, most of all, the plenomena
disclosed by the microscope must be considered.

It must not, however, be too hastily concluded thal
albumin is not present. Its existence is not always
shown by the most careful testing by heat and nifric
acid, and it then becomes necessary to resort to more
delicate tests, with the precautions of clarification, ete.,
described in Chapter IX. It is perfectly possible, I be-
lieve, by these tests to pronounce positively as to the
presence or absence of albumin. As some of the tests
have been, until recently, but little employed, it is more
than probable that in some of the reported cases of ne-
phritis without albumin, the existence of the latter may
have been overlooked.

To assert that well-marked nephritis and ecirrhosis
may exist without the appearance of albumin in the
urine, is a statement which might possibly be regarded
as a theoretical assumption. Clinical and microscopic
observations enable me, however, to demonstrate un-
equivocally the accuracy of my assertion. The follow-
ing case will illustrate this:
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the arteries, leading to apoplexy, without the ultimate
canse of death ever having been suspected.

This history certainly demonstrates the error of the
statement of Cornil and Brault ({foc. ¢it.), that wherever
ecasts are found in the urine albumin is always found.
The patient was, however, under my professional care
for a long time, and the examinations were very exact.
She finally became a patient of another physician, and
died of well-developed Bright’s disease in 1886 or 1887,
after the appearance of the first and second editions of
this work.

That the existence of nephritis in its earliest develop-
ment—before the functions of the kidney are markedly
impaired and the albumin is dissevered from the blood
and lost to the system, and the nitrogenous elements
are but seantily excreted ; before the thin, structureless
membrane and delicate connective tissue are thickened
into a destroying woof, and the epithelia swollen and
destroyed ; before the kidney has become contracted
or enlarged—is of interest and importance, is evident
enough. Not that even then a cure is always facile or
possible, but it is during the existence of this fleeting
opportunity (8 Tayvs xatpés) only, that the course of the
small stream which may afterward become an invincible
torrent can, if ever, be controlled.

Upon the curability of catarrhal nephritis I will not
now touch, but will advert to the means of its recogni-
tion without reference to the presence or absence of al-
bumin.

The convoluted, irregular, and ascending tubnles are
lined by a single layer of epithelium, generally called
cuboid ; the descending branch of Henle's loop, by flat
epithelia ; and the collecting tubules, by columnar epi-
thelian. There is in all these tubules but one layer, and,
when an individual epithelium dies as the result of in-
flammation, it is never reproduced.
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The epithelia of the tubuli contorti of the loop system,
magnified 500 diameters, are irregularly angular, round
when swollen, with one, and rarely two nuelei, and
magnified 1,000 or 1,200 diameters, distinetly showing o
reticalum. Under this high power the nuclens, nuecleo-
lus, nucleolinus, and granules arve distinctly seen, form-
ing the points of intersection in the reticulum. In in-
flammatory conditions pus corpuscles are formed in the
junctional points of the reticulum, which, having been
emptied from the interior of the epithelia, leave vacu-
oles, the epithelium often desquamating. The columnar
epithelinm appears, when magnified 500 diameters, as an
elongated body having a similar structure, but without
the rod-like formation. The pelvic epithelia are gener-
ally caudate, but sometimes cuboid or polyhedral. In
croupous nephritis, kidney epithelia may always be
found. So scanty, however, in some cases are kidney
epithelia in the urine of chronic interstitial nephritis,
particularly in cirrhosis, that I have sometimes regarded
their ocenrrence as almost the exception, and not to be
expected. Their absence or infrequency becomes more
pronounced in proportion to the length of time the ne-
phritis has existed ; in comparatively recent cases they
may almost always be found. I have met with many
cases of chronic interstitial nephritis in which albumin
was almost always present, and in which ursemic symp-
toms had at various times occurred, and yet only pro-
longed search and the examination of a number of drops
would discover perhaps one or two epithelia from the
kidney ; the search sometimes disclosing neither epi-
thelia, pus corpuscles, nor casts. Much time and pa-
tience are sometimes indispensable to the examination
of the urine of chrounic interstitial nephritis, as it may
vary greatly. I have met with cases where one or two
examinations showed nothing abnormal, further exam-
inations showing albumin, ete., ete. I believe that in
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4. Nephritis seldom exists without pus corpuscles in
the urine, and blood corpuscles can usually be found.

If we discover in the urine pus and kidney epithelia,
we may conclude that there is renal inflammation, just
as with pus and epithelia from the superficial, middle,
and deep layers of the bladder we should conclude that
cystitis existed, or, with blood, pus, and epithelia from
the cervix uteri, that there was inflammation of the
cervix uteri.

Noft only from the concurrent existence of pus and
Kidney epithelia can we diagnosticate the existence of
nephritis, but the epithelia will show what region of the
kidney is affected, as the pyramidal substance, the pel-
vis, or the cortex.

Together with epithelia and pus corpusecles and blood
will frequently be found a few hyaline casts. In mild
cases of catarrhal nephritis this is the only variety of
cast found, and, indeed, in severe and advanced ecases,
it is very rare that any other kind of cast occurs.

The importance of the presence or absence in urine of
the epithelia of the kidney as a means of recognition is
also shown in the same paper, as follows:

In diagnosticating the epithelia of the kidney, espe-
cially those of the convoluted tubules, there is most like-
lihood of confounding them with epithelia from the pros-
tate or from the ureters, and with mucous and swollen
pus corpuscles, all of which they closely resemble.
Sometimes, though rarely, a diagnosis is impossible.
They can be distingunished from pus corpuscles only by
their size; the pus corpuscle must be taken as the
standard of measurement, the epithelium from the con-
voluted tubes being about half as large again as the pus
corpuscle. The pus corpuscle must be compared in the
same drop of urine and in the same individnal. It may
swell g0 as to attain the dimensions of the kidney epi-
thelium, but may be distinguished in such a case by its
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is probably as distinet a lesion as any of the others.
In the language of Cornil: ‘‘It is no less true that
glomerulitis ean to-day no longer be considered an in-
flammation swi generis, independent of the lesions of
the parenchyma; it would be equally erroneous to rele-
gate it entirely to the latter plane. In certain cases it
may assume predominant importance, and it may be
said, especially of acute or subacute nephritis, that
their gravity depends upon the degree of disorganiza-
tion of the glomerulus.”*

Tue Progyosis

of chronic interstitial nephritis, although often grave, is,
and should be, in many cases, favorable. Not only are
many cases curable, but sometimes even easily so. The
very name of Bright’s disease conveys to the Brightigue
patient too much of an element of gloom, and is as ap-
palling to him as the inseription in Dante’s *‘ Inferno ™
on the gate of Hell : ** Abandon all hope.”” Neverthe-
less there is unfortunately a large class of cases in which
the ntmost devotion and care on the part of both physi-
cian and patient, and the most favoring circumstances,
avail nothing. This class of cases we must of course
eliminate from the category of hopeful ones. Still there
are numerons cases in which the conneetive tissue has
not become greatly sclerosed, where the contraction or
enlargement of the kidneys is but slight, the epithelia
remaining most of them ién sifw and intact, and but a
small proportion of the canaliculi conforti affected.

It is by no means necessary to take a despondent
view of the situation because casts, renal epithelia, or
albumin are generally found. Other conditions must
be considered before a prognosis is formed. There are

—

'Cornil et Branlt: Pathologie du Rein. Paris, 1884,
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At all events, by recognizing the importance of pre-
serving the strength of the heart’s action, and by proper
treatment, much may be done in many cases toward
prolonging life and making it tolerable.

The symptoms indicating an unfavorable termination
are : scanty urine, weakness of the heart’s action, much
@dema, albuminous retinitis, intense, constant head-
ache, urinous odor of the skin, and prurigo, coma, or
excessive lethargy.

PATHOLOGICAL.
Macroscopic.

The kidney affected by this form of disease has upon
its surface when the capsule, which is thickened and
firmly adherent to the adjacent parts, is removed, small
projections, called eranulations, which are abouf the
size of millet seeds. Cysts are frequently met with on
the surface, varying in size, some of them no larger than
the solid granules. These granulations must not be
confounded with the white specks or smooth, whitish-
yellow spots which are found in croupous mephritis.
The size of the kidney is materially affected, being
greatly diminished, sometimes so much so as to be no
larger than a horse-chestnut. The advanced cirrhotic
kidney is seldom more than half the natural size. The
disease affects both kidneys, and usually in an equal
degree, though not invariably ; as in some cases a por-
tion of one kidney may be more affected than the rest of
it. Sometimes, too, one kidney seems to have been
affected by the disease more rapidly than the other,
causing an inequality of size. The symmetry of the
organ is more or less affected, in consequence of the
shrinking of the connective tissue taking place unevenly.
In mild cases slight retractions are found, resembling
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tween and compressing the convoluted and collecting
tubules. This growth of fibrous tissue cannot occur
without involving other important anatomical changes
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Fin, 25.—OmeEoss oF Toe Kipser. HicE DEcREE.—A, striated and hypertrophied con-
nective tigsue ; B, tuft striated and surronnded by ©, connectlve tissue; I, transverss sec-
tion of emall tubule converted into connective tissie; E, convoluted tubale, partially obliter-
ated, with endothelin; F, empty convoluted tubule, crosssection; G, small tubule, its
epithelin in process of conversion into conneclive tissne; H, cross-section of tubule with
epithelin nearly normal: T, tubules containing endothelin and partially disintegrated api-
thelin ; I, tnft compressed aud shranken, the capsule being filled up by the albuminons fuid,
Ty Iy thickened capsule ; M, cross-section partinlly empty tubule with wasted epithelia. (Magr-
nified 500 dinmeters, )

in all the parts encompassed by it. The convoluted
tubules become contracted, and many of them reduced

to mere threads, through which no passage remains ;
some normal tubules are found in the new formation,
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nective tissune, containing but very few inflammatory
corpuscles.

In some cases of cirrhosis the tuft will be found en-
larged, and filled with albuminous exudate and covered
with inflammatory corpuseles; in other cases if is greatly
swollen ; the thickened tuft is often found to be af-
fected by waxy degeneration.

CHANGES IN THE TUBULES.

The first phenomena observable in acute interstitial ne-
phritis in the tubules must necessarily be cloudy swell-
ing, or an increased bulkiness of the reticular structure
of the epithelinm. This occurs to a greater or less de-
gree in the very first stage of @dema of the connective
tissue ; if this last do not subside, we have a series of
changes similar to that which oceurs in chronic eroup-
ous nephritis, namely, desquamation of the epithelia ;
formation, from the points of junction in the reticulum,
of inflammatory eorpusecles which become developed into
pus-corpuscles ; disintegration of the epithelia, or break-
ing down into finely granular matter, and replacement
of the perished epithelia by endothelia. The rod-like
structure, thickened by the inflammatory process, I have
repeatedly found in convoluted and straight tubules.
The conversion of the epithelia into exudate, forming
casts, is not common, but does nevertheless oceur, thongh
in a limited way ; and the casts formed, I believe, are
invariably hyaline. The basement membrane becomes
infiltrated and has a glassy look, and the connective
tissne is noticeably increased. The various gradations
from fine striations to coarse strize may be easily traced.

In many of the epithelia the nuelei or nucleoli will be
found changed into shining lumps of living matter
these are separated by narrow rims of cement-substance,
but are united by fine threads. Many tubules will be
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faintness. When the wet pack is removed the patient
should be quickly rubbed dry and enveloped in dry
blankets. The diaphoretic action of any form of warm-
water bath is assisted by copious libations of simple
diluent drink.”

I have not employed the above method, but it pos-
sesses the advantage of requiring no apparatus, and of
being borne when, on account of heart trouble, the hot-
air bath might not be.

A very convenient form of vapor bath is that of Henry
Lee, of London. It consists essentially of a Davy’s
safety lamp, above which is a small copper reservoir, of
a size to contain sufficient water to create steam enough
for a vapor bath. This is placed under a chair with a
cane bottom, or under some sort of an open seat, and
the patient sits over if, being covered with a large
blanket or rubber mackintosh reaching to the floor.
This bath should also be followed by cold water and
spirits.

Jaborandi and its alkaloid pilocarpine are remedies
from which, in mephritis, particularly, if cedema or
dropsy be present, we should expect to derive benefit.
They are to be thought of when diaphoresis is needed ;
and when they can be taken without nausea, headache,
or prostration resulting, will often prove useful. Of the
dinretic effects attributed by some authors fo this rem-
edy I have but an indifferent opinion. When the stom-
ach will not tolerate it, it can be given per rectum, or the
pilocarpine can be given hypodermically in doses of
45 to o5, or even very guardedly to an adult, § of a grain.
Of the jaborandi, the fluid extract is the most reliable
preparation. The average dose to an adult is 30 drops
every two hours ; when it acts at all it produces prompt
and profuse sweating. This remedy serves when en-
feebled or oppressed action of the heart wonld make the
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having been cured by Dr. Langfelt, of Rbeims. The
patient took the drug continuously for sixteen days.
The benefit seems to have been derived from its siala-

gogue properties.
DIURETICS.

These are of great value, and often, indeed, indispen-
sable. Ordinarily they are of most value when there is
@dema or dropsical effusions, particularly of the peri-
cardial sac, the lungs, or pleural cavities. In many cases
of nephritis they are of value in flushing the tubules
with the supply of water which they require, if only to
carry away excreta and urinary salts. Their use is cer-
tainly often followed by increased specific eravity of the
urine, and an increased amount of urinary salts. If the
opinions of various authors be correct, that spontaneous
diuresis often relieves renal congestion and inflamma-
tion, diuresis artificially induced may also have a cor-
respondingly beneficial effect. It is true that a free ac-
tion of skin, bowels, or kidneys is followed by relief to
the renal derangement. Certainly, diuretics that can
aid in the prevention of the formation of elements in
the blood which produce ursemic poisoning, must be of
value.

In the selection and administration of diuretics, the
following results should be sought for:

1st. In case of accumulation of fluids in cavities or
cellular tissue, to diminish the effused fluid by an in-
ereased flow of urine.

92d. In case of anuria or diminished secretion of urine,
to increase the flow.

3d. In the latter case especially, to administer such
diuretics ag will, if such a thing be possible, increase
the formation in the fubuli uriniferi of urea.

Diuretics act variously ; some by increasing arterial
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what hypertrophied ; in another, ‘‘heart sounds very
wealk ; 7’ another, * double cardiac impact and double
first sounds :?’ in a fourth, ‘“ mitral systolic murmur.”

Under its use the urinary secretion was generally
greutiy increased, though the amount of albumin was
not diminished. In a number of cases of deficient cir-
culation from organic eardiac disease, most of them
being accompanied by cedema or dropsy, and diminished
urine, digitalis having been previously employed in all
of them, greater relief was derived from this than from
any other remedy. In one case, however, especially of
mifral regurgitation in a woman fifty years of age, there
was diminution of urine, orthopneea, slightly albumi-
nous urine: heart action irregular ; impossibility of
lying down, on accounf of dyspneea; at one time, Oc-
tober 27th, general anasarca below the waist ; pulse and
breathing very bad. Her death had been expected from
hour to hour. The tincture of digitalis was increased
to Ml xx. q. 4 h., and the legs punctured with needles.

The urine was in a few days increased from 20 oz. or
less to 40 or 50 daily ; and such great relief was brought
about that, on December 7th, she was *‘ discharged im-
proved.”

In the early part of the treatment of this case at the
hospital, convallaria was employed, with only tempo-
rary benefit. It relieved, however, to an equal extent,
with digitalis, a case of aortic stenosis in a man, aged
fifty-two, with scanty and albuminous urine, urgent
dyspnceea, hicconghing, and orthopneea, digitalis having
been administered without benefit.

Cases are reported in the Medical Record, February
3, 1883, of relief having been afforded by this plant in
extremely rapid action of the heart and great irregn-
larity of the heart’s action; and Hurd reports a case of
Corrigan’s disease benefited by it, in which there was
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right heart, but the cases in which it was employed
seem to indicate an equal influence in every direction of
the cardiac nerves. It is a remedy of which much is to
be expected in affections of the kidney connected with
cardiac derangements, but whose exact place and ap-
plicability future investigations must show. It is un-
doubtedly destined to supplant digitalis to a consider-
able extent.

Dr. Hurd states that the first detailed accounts of its
action and efficiency in cardiac diseases were published
by two Russian physicians in 1880, although it has been
used as a remedy by Russian peasants in dropsy from
time immemorial. The fluid extract of the entire plant
(roots, plants, and leaves) seems to be the most effica-
cions. It can be given in doses of from five to sixty
drops, as often as every four hours. Its poisonous
effects are, however, liable to show themselves after a
certain length of time, and it should not be too long
continued uninterrnptedly. It is less liable than digi-
talis to develop enfeebled action of the heart. The ac-
tive principles obtained from the plant are its gluco-
side, convallamarin, and the alkaloid, majaline. Their
strength is abount that of digitaline.

Caffeine (the citrate is best) is a remedy of equal value
with digitalis as a diuretic and heart tonic. In cardiac
dropsy, in dropsy accompanied by weak heart, in ve-
nous stenosis, in valvular disease, and in dilated heart,
T have found it more useful than digitalis. It strength-
ens cardiac power very decidedly and increases arterial
pressure. In a case of chronic croupous nephritis with
anasarca and ascites under my care, with greatly di-
lated heart and affection of the aortic and mitral valves,
caffeine—nine grains daily—in conjunction with the
chloride of iron, increased the flow of urine from twelve
to sixty-eicht ounces per diem. It has the advantage
over digitalis that it is prompter in its action, is not
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patient often experiences reliel after the first day of its
employment. Botkin employed it as follows :

B. Infus. adon. vernal......... 4.0ad 200.0
Ol. menth. piper........... gtt. 1j.
Syr. cort. aurant............ 10.0

M. S: A teaspoonful every two hours.

It possesses the advantage over digitalis in not being
cumulative, though it may nauseate. An infusion of the
whole plant or the tincture may be used, the dose of the
latter being 15 to 20 drops three to four times daily.
Adonidine may be given in pill, in doses of {4 grain
four or five times daily.

Diuretin, first introduced by Koritschoner, of Vienna,
is a diuretic of very great value. It is a mixture of
salicylate of soda and theobromine and is a double salf.
T have seen cases of anuria from other causes than ne-
phritisin which the effect hasbeen excellent. According
to the researches of Schroeder and Gram the diuretic
effect of this salt is due to its excitant action upon the
renal epithelia, but at all events it seems to act without
irritating these. Blood corpuscles, hyalin casts, and
renal epithelia diminish under its use after scarlatinal
nephritis. It is well borne and usunally produces rapid
diuresis. It appears to be of equal value in general
anasarca, cardiac dropsy, or ascites. Its effects are all
the more striking if uric acid exists to any great extent.
In the case of a little girl, two years old, who passed,
owing to a check of perspiration, only two ounces of
urine in twenty-four hours, the urine was loaded with
uric acid. Although for several days I employed reme-
dies which should have afforded relief, yet but little
benefit resulted ; the use of diurefin was followed by
speedy relief, the urine returning and the uric acid dis-
appearing.
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construeted by Professor Kranmer, that “ remedies
which exert no chemical action on organic matter out
of the body appear to be incapable of augmenting the
quantity of solids in the urine, and hence are only of
nse in increasing the elimination of water; they may
and do act as renal hydragogues, but not as renal de-
purants,”’ and places among these renal hydragogues
juniper, Venice turpentine, broom, squill, digitalis,
guaicum and colchicum, lytta, ete. Actual experience,
however, I think, shows that remal hydragogues do
sometimes act as renal depurants, and increase the
quantity in the urine of solid excreta. Dr. Bird thinks
the renal depurants to be such as increase the meta-
morphosis of tissue, such as the alkalies, their carbon-
ates and salts, including the acetates, tartrates, citrates
of soda and potash.

He says that ‘“as a result of this view, we should
expect that when we canse an alkaline carbonate to
cireulate through the blood, it exerts an influence on
the nascent elements of those matters less.highly in-
fluenced by life, resembling that which it exerts on
dead matter, aiding their resolution into substances
allied to those produced out of the body, and actunally
canses the matter to assume so soluble a form as fo
allow of its ready excretion.”

He has certainly shown that under the influence of
certain alkaline salts the solid excreta are, in health,
greatly increased. He consideys the acetate of potash
the most efficient. I have used it with benefit, and re-
gard it as more efficient and less irritating than the
nitrate. In the selection of the diuretie, the patho-
logical condition of the Kidney must be recognized as
accurately as possible.

Saline, and indeed all diuretics, are apt to disappoint
if the dropsy and conditions of the Kidney are alone
considered ; if the action of the heart be feeble, or
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in which albumin, blood, and casts persisted for several
weeks, and which was finally cured by the external use
of croton oil liniment, and afterward pure croton oil, over
the lumbar region, the albuminuria rapidly disappear-
ing after a copious rash had been produced. He also
gives several other cases which appear to have been
benefited by this treatment, and regards innnetion with
eroton oil as one of the most important means of
diminishing the secretion of albumin. I have never
employed counter-irritation in acute nephritis, and am
skeptical as to any benefit to be derived from it ; never-
theless, by drawing to the surface some of the blood
which would otherwise be thrown into the renal artery,
it might do good. The use of croton oil is, however,
inconvenient and annoying. On the same principle
Paquelin’s thermo-cautery, the proper use of which is
not attended with much pain, should be of value. Of
the benefit of dinreties applied locally, as the infusion
of digitalis or scoparius, on spongio-piline, or poultices,
I have not much opinion, as, though possibly useful,
they are troublesome of application. Diuresis can be
more easily produced by other means.

Local abstraction of blood has been thought useful
by several writers. I cannot agree with Dr. G. John-
son, who explains the benefit derived from it by the
theory that, by the abstraction of a few ounces of blood
from the loins, we relieve renal congestion and thereby |
lessen the destruction of blood constituents which re-
sults from contamination of blood by urinary excreta.
Dr. Johnson is inclined to make all theories conform to
his belief that nephritis is always the result of the local
irritation of the blood-vessels of the kidney by contam-
inated blood. The explanation which he gives farther
on is more rational, namely : *‘The lumbar arteries,
which supply the integuments of the loins, arise from
the abdominal aorta, close by the origin of the renal
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of the chloride of iron. Its astringent properties count
for nothing in nephritis. The phosphate of iron is in
some cases equally efficacious.

Frgot, from its Known power in producing arterial
pressure and contraction of the blood-vessels, might be
expected to be of decided use in passive congestion of
the renal vessels, and should be a valunable accessory
in diminishing albuminous exudation. Nevertheless, in
the few cases in which I have used it I have derived no
benefit from it—no more than from its alkaloid, ergot-
inine. A more extensive trial of it, perhaps in large
doses or in combination with iron or digitalis, may be
followed by more favorable results.

Apoeynwm cannabinwm is an excellent diurefic as
well as a powerful hydragogue cathartic, and is, accord-
ing to Scudder (loc. cit.), *a positive remedy for drop-
sy, whether it talkes the form of cedema, anasarca, or
dropsy of the serous cavities.” It is also an emeto-
cathartic and diaphoretic. In full doses it produces
nausea and vomiting, and large and watery stools.
Scudder employs the alcoholie tincture, an ounce of the
root to-an ounce of alcohol, the dose being from one to
ten drops. As a hydragogue a decoction may be pre-
pared by boiling an ounce of the root in a pint of water,
of which a tablespoonful may be given three or four
times a day or oftener, care being taken that undue
action and prostration are not produced. Professor
A. K. Loomis employs as a diuretic an infusion made
with a drachm of the root to eight ounces of water, a
dessertspoonful being given two, or three, or more times
daily.

(fallic acid 1 have sometimes found of benefit in a
number of cases of prolonged albuminuria following
acute croupous nephritis, after the acute symptoms and
dropsy and cedema had disappeared. In the case of a
child who had recovered from malignant scarlet fever,
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Case I.—A man, aged fifty-six. Had chronie (croupous, evidently)
nephritis for two years. (Edema, anasarea, and hypertrophied heart.
Urine highly albuminous—specitic gravity, 1008; 24 oz. passed in
twenty-four honrs. One minim of one per cent. solution nitro-glyce-
rine given every half hour; after increasing dose to T iij. ter in die,
urine inereased to three pints daily; albumin diminished. All symp-
toms relieved ; remedy suspended for a few days; the symptoms re-
turning, the use of the remedy was followed by the same benefit.

Case IIT.—A woman, aged fifty-two. In June had an attack of apo-
plexy followed by paralysis. Urine normal in quantity; specific
gravity, 1006; trace of albumin, great vascular tension. In Augnust,
as symptoms of paralysis were retwning, nitro-glyeerine, M_j. ter die,
was prescribed. Vascular tension at once reduced; specific gravity
rose to 1012. Symptoms entirvely relieved.

Case IV.—Woman, aged fiffy. Angina pectoris, asthma, and slight
hypertrophy of heart. Pulse hard and tense. Specific gravity nrine,
1005. Glonoine, Tj. ter die. Tension, pain, and asthma all re-
heved.

Case V.—An adult. (Acute croupous hemorrhagic nephritis.) At-
tack came from taking cold. Urine, 16 oz in twenty-four hours, thick,
smoky, highly albuminous, containing renal epithelia, casts, blood,
and lithates. Diaphoretics, vest in bed, milk diet, and alkalies em-
ployed. At the end of twenty days, no better. Saturday night glo-
noine given, T j. every four hours; the next day the urine increased
to 28 oz, less blood and albumin, Monday, no blood ; very little al-
bumin. The Saturday following urine was normal. No relapse oc-
curred.

Case VI.—Man, aged thirty-nine. Acnte hemorrhagic Croupous ne-
phritis from eold. Symptoms and conditions very similar to Case V.,
At the end of three days no better (urine loaded with blood); glo-
noine, T j. every four honrs. In twenty-four hours blood disappeared.
Urine inereased from 20 oz. to 8 pints. In six days was well. Had a
relapse, which yielded in its turn to nitro-glycerine.

Case VIIIL.—Woman, aged sixty-five. _dcule croupous nephritis with
tronchitis. Pulse tense. Urine smoky, confaining blood albumin,
abundant casts, and renal epithelia. Diaphoretics and dinretics use-
less. Nitro-glycerine every three hours, in twenty-four hours the dose
being increased to T jss. doses. Urine increased. Less blood and
albumin. This remedy being suspended, the conditions became as
bad as before, but were promptly relieved again by the glonoine.
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not thus far, since the article was published, experienced
a necessity of resorting to it.

A remarkable case of polyuria, with hard, tense pulse,
which recently came under my care, was greatly relieved
by thisremedy. The patient was a man, forty-five years
old, who was, without any preceding symptoms of ill
health, suddenly seized with violent thirst and constant
desire to urinate, passing, for about three weeks, 24
quarts daily, by measurement, of colorless urine (specific
aravity 1.000 to 1.003). The sulphate of iron, 3 grains ter
die, brought about a reduction of the quantity to 12
quarts. The use of glonoine, gtt. j. of a one per cent,
mixture four times daily, was followed by a diminution
of the quantity to 6 gquarts daily. This case is alluded
to again in Chapter XXIII., but I mention it to show
that the drug can, under certain circumstances, relieve
conditions opposite to those deseribed by Dr. Robson.
The relief in this case is, however, more easily explica-
ble, the polyuria being, no doubf, in part due fto in-
creased pressure and swiftness of the blood-current in
the renal vessels.

Althoungh this patient was not aware that he had had
any syphilitic antecedents, I believe they may have ex-
isted. According to Professor Semmola, there is a form
of cerebral syphilis which is the cause of polyuria, and
several such cases are recorded where patients passed
twenty-two quarts ol urine in twenty-four hours, the
specific gravity ranging from 1.001 to 1.005. A cure was
effected in one of the cases by hypodermic injections of
albuminate of mercury, and the use of iodide of potas-
sinm.

The doses recommended by Dr. Robson cannot, how-
ever, be tolerated by all constitutions. T have known a
hundredth of a drop to produce great fulness and throb-
bing and pain of the cerebral vessels, and T should pre-
scribe very cautiously, if at all, a minim every half-hour,
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than 5}; grain. The numerous tablet friturates that
have recently come into use and are kept by leading
druggists, of calomel, corrosive sublimate, arsenie, ete.,
greatly simplify the administration of small doses.

I know that the possible effect of very small doses will
be regarded by many with incredulity, but their value
has been demonstrated too frequently forit to be doubt-
ful, and the recognition of the efficacy of these doses is
inevitable, as it is a matter of simple and assured truth.
The experience of medical men of acknowledged ex-
perience and ability is rapidly tending to show that very
minute doses of medicine accomplish, in numerous con-
ditions, more than ponderons or even moderate doses.
Partieularly is this shown in those cases in which the
dual action of drugs is manifest, as in the action of cor-
rosive snblimate upon the kidneys in health and in dis-
ease.

Administered in these small doses it 18 not necessary
to “guard’ calomel by opium, which drug is, in ne-
phritis, very injurious; nor are its defibrinating and
deleterious effects produced as when given in officinal
doses, but it can be administered to anmmic, delicate,
and even scrofulous systems, and in adynamic condi-
tions. Since calomel is of undoubted use in controlling
inflammations of mmucous and serous membranes, as
enteritis, pleuritis, peritonitis, iritis, ete., and inflam-
matory conditions of the lungs and liver characterized
by plastic effusions, there is no reason why it may not
produce analogous benefit in affections of the paren-
chymatous structure and of the connective tissue of the
kidney. This may seem a coarse proposition, but it is
at least not a baseless one. To endeavor to show how
mercnry acts as an antiphlogistic would involve the con-
sideration of numerous theories, and much space. That
it has antiphlogistic powers in affections of the above-
named tissues, clinical experience abundantly shows.
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tions. I do not propose to descant upon the merits of
any theory, still less to support any supposed law of
cure, but simply to present facts. In acute eroupous
nephritis we have cloudy swelling of the epithelia and
increased bulkiness, with the development from the
epithelia of inflammatory and pus corpuscles and de-
struction of the epithelia ; there is plastic exudation and
often exudation of blood-cells ; the corpora Malpighiana
become also the seat of inflammation ; and, as a result of
these, other changes, albuminuria and anuria, ensue.

Now, corrosive sublimate may produce changes very
similar to, if not identical with, the above. Orfila and
Christison show that the kidneys are much inflamed
after poisoning by this drug, scanty and frequent mic-
turition occurring. Taylor (** On Poisons’’) gives an ac-
count of several cases of poisoning by it, in which there
was suppression of urine for several days. The general
symptoms described are such as oceur in acute croupous
nephritis. The fullest account I have met with of its
effects upon the kidneys is given by Allen,' taken from
authentic sources. Among the effects mentioned may
be cited the following : *‘ Blackish albuminous urine ;
scanty urine; bloody urine; anuria for five days;
ischuria. Under the microscope the urine presented
granular, fatty tubmli in large numbers, showing on
their surface epithelial cells of the tubuli uriniferi ; also
in a state of granunlar fatty degeneration.”” (The last,
Ollivier, from Tardien ; effects of 1.1 gramme.)

Of cantharides as a diuretic I have already spoken ;
but I have also found it useful given in the same doses
as the two above mercurials in acute croupous nephritis
with diminished or suppressed urine. I have often
found it of use in alternation with the mercurials, the

i

1 Encyelopmdia of Pure Materia Medica. New York, 1874,












ACUTE NEPHRITIS—TREATMENT. 240

were administered, except strychnine, caused the albu-
min to disappear even for a short time. Kuonymine
in two weeks brought about a complete disappearance
of albumin, and in two months the patient’s health was
fully restored.

Of course it would add to the importance of these
cases had the results of microscopic examinations, if
made, been given ; but they are interesting in showing
that the plant has valunable properties in certain condi-
tions of nephritis. The great benefit derived from the
administration of this remedy in these two cases (I have
not known of its use in others) shows it to be worthy of
further investigation and trial. The recovery of the first
case of albuminuria—if dependent, as it often is, npon
hepatic derangement—was probably effected by the res-
toration of the integrity of the functions of the liver;
it is possible that the enonymine may have relieved the
nephritis by virtue of its tonie, astringent, or diuretic
properties, or all combined. Euonymus atropurpureus
has long been used, but mostly, I believe, by the eclee-
tics. It is known to be a valuable cholagogue and ca-
thartie, operating without griping. It is also an anti-
periodic and diuretic. The fluid extract from the bark
is a reliable preparation.

I should regard the muriale of ammonia as perhaps
the most valuable remedy in general stasis of the ciren-
lation of the liver, not dependent on structural changes,
and, so far as the derangement of the kidneys depended
upon deranged hepatic functions, calculated to be of
great nse. Its value in torpid conditions of the liver,
jaundice, etc., has been too often shown to require from
me any disquisition relative thereto.

I have mentioned no remedies which have not been
proved to be efficacious or curative. There are many
remedies, however, that are recommended on theoretical
grounds. According to the law of cure claimed by the
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must it be forgotten that in certain conditions of the
kidney the use of anwsthetics may be attended with
danger ; although as regards the kidneys chloroform
is much safer than ether. (See p. 203.)

Pilocarpine.—Dr. Horrocks (Lancel, June 13, 1885)
gives an account of a case of puerperal convulsions from
albuminuria oceurring in Guy’s Hospital, successfully
treated by pilocarpine; the patient being a healthy
primipara. When seven months pregnant very severe
convulsions set in, occurring every fiffeen minutes, and
lasting three to ten minutes. Complete anuria. Ice-
bags and purgatives were employed ; severity of the con-
vulsions mitigated by chloroform ; face, body, and legs
highly cedematous. The patient having been for a num-
ber of hours unconscious, the subcutaneous injection of
the hydrochlorate of pilocarpine was employed three
times, the dose varying from one-fourth to one-third of
a grain. Each was followed by profuse sweating ; tem-
perature was lowered, convulsions ceased, and urine se-
creted, at first highly albuminous. The child was born
dead. Mother's recovery was perfect. No depression
oceurred from the use of the drug, though Dr. Fordyce
Barker has found this an objection to it.

The Aydrate of chloral can be resorted to with, I
believe, equal benefit in nrzemic convulsions. Tyson'
highly recommends its use, and 1 m yself have with great
benefit used suppositories or rectal injections of it, the
dose for a child being 10 to 30 grains. Five grains of
the bromide of camphor may be added to the supposi-
tory.

Bleeding from the arm, in convulsions, is recommended
by the same author, who quotes Dr. Hiram Corson as
having found it beneficial. Tyson says: ““No one
doubts the efficacy of bleeding in puerperal convulsions,

I Bright's Disease.
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In a case of threatened convulsions with albuminuria
before delivery, if the pulse were full and hard, bleeding
might be resorted to, and then chloroform given and
delivery produced. I have not employed phlebotomy,
but under proper circumstances should do so, did not
other measures seem satisfactory.

The following cases illustrate the eflicacy or action of
some of the remedies and methods of treatment I have
described in this chapter :

Case TIL.—Acute Croupous Nephritis with Hydrothoraz. —December
4, 1880, I saw, in consultation with her physician, a girl nine years
of age suffering from dropsy, the result of scarlatina anginosa. Twenty-
one days had elapsed from the commencement of the disease.

T found cedema pulmonum and extensive hydrothorax ; the face and
evelids were much swollen, the latter so as almost to close the eyes.
. Severe orthopnces, and impossibility of lying down; pulse small ; ex-
" tremities cold; lips blue; urine highly albuminous, very scanty,
dark and smoky, specific gravity 1018; numerous blood corpuscles
and granular and epithelial casts. Prescribed calomel, one-tenth
grain every three hours, and 5 drops of a ten per cent. mixture of
pure nitrie acid three times daily.

December 5th.—Passed 8 oz. urine; respiration easier. 6th.—
Passed 22 oz. urine ; mdema of lungs and face much better. As the
merenry commenced to have a laxative effect, I ordered it given every
two hours. Tth.—Less albumin; 24 oz urine of a light color; atill
improving ; hydrothorax better, face natural, Sth.—Hydrothorax al-
most gone; can lie down with ease; the mereury to be given every
three hours; nitric acid continued. The urine was now gecreted in
abundance, and was of low specific gravity ; quantity moderate.

The recovery was eventually complete ; after the subsidence of the
acute and dangerons conditions other remedies were employed, among
them cantharides and ivon. It was, however, more than two maonths
from the time T commenced the treatment before the albumin had
completely disappeared.

Case IV.—Acute Hemorrhagic Croupous Nephritis from Cold.—J.
T.——, aged twenty months, who had been suffering from difficult den-
tition, diarrheea, and a severe cold affecting the nasal mueous mem-
brane, throat, and chest, suddenly (January 2d) became cxdematous
about the face and feet.
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ing, I found my patient cold, livid, and gasping for breath. An ex-
amination of the heart disclosed the existence of pericardial effusion,
the avea of dulness was increased, the valvular sounds muffled, and
the pulse feeble, intermitting, and dicrotic.

No wrine had been passed for thirty-four hours. T had, nupon the su-
pervention of the new conditions of November 28th, commenced the
administration of digitalis gtt. ij., and calomel, 10 grains of the 1st trit.,
half an hour apart.

I now proceeded to give every hour a mixture, each dose of which
contained spirits nitric ether, gtt. xv.; wine of squills, gtt. xij., and
tinet. digitalis, gtt. iij}'.

The wine of squills T hesitated to give, as its effect upon the kidney
is irritating, and acute inflammation existed, but thought the neces-
sity of obtaining relief from the dropsical effusion by diuresis to pre-
dominate over this objection. The condition of the heart precluded
the employment of the hot-air bath.

To relieve the sinking energies and intense prostration, I adminis-
tered, from time to time, the compound spirits of ether, brandy, and
ammonia. The effect of the dinretic mixture was beneficial, as in two
or three hours the child passed about 6 oz of urine, the first she
had voided in thirty-six hours. The mixture of squills, digitalis, and
nitric ether was continued in alternation with calomel the remainder
of the day. At 8 p.w. she passed about 4 oz more of urine. The
action of the heart remained about the same, though there was less
exhanstion. This last condition became alarming at night, however,
and so eritical was the child’s condition that the presence of a physi-
cian was required all night. The next morning she passed again about
6 oz. of urine, which, like that of the day previous, was highly albu-
minous, and in the evening 4 oz. more.

The action of the heart was better, but still very bad ; the water in
the pericardial sac had, however, disappeared. The extremities were
cold, but the dyspneea was somewhat better. I was anxious, in some
manner, to relieve the system of the aqueons elements which the kid-
neys were unable to separate, and determined to try the effects of
Jaborandi, hoping to obtain copious diaphoresis. I commenced giv-
ing 10-drop doses of the fluid extract in alternation with calomel, an
hour apart, gradually inereasing the dose to from 15 to 20 drops, until
the child took in twenty-four hours nearly half an ounce.

' B. Spiritus mtheris nitricl . . cvovcivrnnnenanaas 3.
Aceti goillme .. .oc..voe. oo DR einnat il B
Tinet. digitalis .......cov0is0sciannssnsssas $s8

M. Dose, 30 drops.
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indeed—that, in unfavorable seasons of the year, it
might be important for the patient to have recourse to a
Sonthern climate. In onr own country we have in South
Jarolina, Georgia, and Florida an equable climate, with
warm, dry air; while to those who are benefited more
especially by sea air, Nassau and Bermuda are accept-
able. A dry and even climate is always to be desired.
On the Continent, the Mediterranean coast has many
advantages. Mentone is mild and sedative ; Nice less
so; Cannes and Hyéres are less variable and warmer
than Nice. There are many towns along the Riviera
which are more or less good; as San Remo, Monte
Carlo, Bordighera, etc. In France, Biarritz, on the
Bay of Biscay, has many advantages as a winter re-
sort, such as good hotels, pleasant drives and surround-
ings, and a warm, sunny exposure. Arcachon, situated
on a large basin or lake communicating with the Bay
of Biscay, about an hour’s distance from Bordeaux, is
a favorite winter resort ; its climate is very much like
that of Biarritz, but it is more sheltered. It 18 on a vast
sandy plain, of which a great part is thickly wooded
with pine." The accommodations as a winter resort are
excellent. Pau is not desirable, though the temperature
and equability recommend it, as there is too much rain.
Amélie-les-Bains, the most eastern of the Pyrenean, and
indeed of the French winter resorts, situated near Per-
pignan and the Gulf of Lyons, enjoys an equable, mild
temperature, and there is but little rain, and, as in Pau,
when it occurs there is but very little sense of humidity.
1t is very well protected from the north by the chain of
the Canigou. The climate is sedative. Egypt possesses,
perhaps, the greatest advantages; the absence of hu-
midity in the winter, the equal, warm temperature, and
the invigorating qualities of the air, make it a most

! Arcachon, in palods, signifies resin.

w
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desirable winter resort. Algiers may also be recom-
mended on the same grounds, though less desirable
than Upper Egypt. Rome and Naples possess very
great advantages as winter resorts, in chronie nephritis,
as regards warmth and equability of temperature and
comforts of living. Madeira and Malaga are excellent
as winter climates, but the latter is lacking greatly in
comforts, cleanliness, and modern hygienic appliances.
Some constitutions will be most benefited by intense
heat, and will find tropical climates advantageous. Per
contra, patients who are comfortably situated at home
should not be sent away unless the accessories of good
rooms, nursing, food, etc., can be had. I am familiar
with many places of health resort upon the Continent,
and I have never seen medical astuteness more at fault
than in sending patients in advanced stages of various
diseases to climates and springs indifferently suited fto
their cases—living in eramped apartments, and with in-
different nursing and care. Often the patient wanders
about from one station to another in the vain hope of
finding relief, becoming an object of commiseration to
others and obtaining more injury than benefit.

Silk, or all wool undergarments, of various thick-
nesses, according to the seasons, should be worn next
the skin the entire year.

Dietetic Measures.—These are of great importance.
Many physicians limit the amount, and almost prohibit
the use, of highly nitrogenized food, on the theory, I
suppose, that more uric acid must not be allowed to
form than can be eliminated ; the danger of ursemic
poisoning being thereby increased. It is well known
that in interstitial nephritis the amount of uric acid ex-
ereted is diminished, that of urea often remaining nor-
mal. Undoubtedly, the danger of ursemic poisoning
would be increased by imposing upon the system more
nitrogenous food than could be.thoronghly assimilated,
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leading to the formation of more uric acid than the kid-
neys could excrete. It is, nevertheless, of great impor-
tance that a more or less constant loss of albumin. even
if the daily amount be small, should be compensated
for, and that such food should be faken as would snp-
ply the albuminous waste and at the same time not
overload the system with the products of imperfect as-
similation. It must, however, be remembered that in
interstitial nephritis the loss of albumin is usually small,
never so great as in croupous nephritis, and less albu-
minous food seems to be required. Certainly, in chronic
interstitial nephritis the tendency to ursemic accidents
is perceptibly increased by a free indulgence in animal
food. I have usually found, in the case of patients who
suffered intensely from ursemic headaches and vomiting,
a purely milk diet to be more advantageous than any
other, both as regards the albuminous exudation and
relief of symptoms.

When I employ this diet in adults I allow but little
of other food, and that mostly farinaceous, but have the
patient take several quarts of millk daily. It is remarka-
ble how well the strength of an adult can sometimes be
maintained by this diet. Kumyss I have found a good
article of food, it is generally agreeable, and often allays
nausea, while the small percentage of alcohol it contains
benefits the system generally, and has a somewhat diu-
retic effect. Unfortunately, however, the appetite is
sometimes so indifferent, if not absent, and nausea so
troublesome, that the patient cannot take sufficient food
of any Kind.

The value of the milk diet in nephritis is too well known
to need eulogy. It is, however, the ideal diet of the
Brightique patient. In the words of Lecorché and Tala-
mon, ‘it is, from its composition, a perfect aliment and
from its diuretic action a powerful medicament. In
sufficient quantity it suffices to repair the losses of the
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organism, and if well borne re-establishes the digestive
functions, increases cardiac tenacity, and brings about
a disappearance of the albuminuria and dropsy. Asto
how it acts we do not know ; the nutrition is certainly
modified by it, for under its use with a diminution of
albumin there is an increase of urea. It may be that
it furnishes the stomach an aliment rapidly digested, or
the intimate nature of albumin absorbed is assimilated
differently from the albumin furnished by other nitro-
genous substances.” According to these authors an
exclusively millkk diet should consist of three to four
litres of milk daily to the exclusion of other articles of
food. If the daily ration of an adult man be fixed at 125
to 130 grammes of nitrogenous prineciples, 100 of fatty
substaneces and 300 of hydro-carbons, 1 litre of milk con-
taining 37 to 40 grammes of albuminoids, 40 of fatty
matters and 50 of hydro-carbons, it is apparent that if
3 litres of milk suffice to furnish the sum of albuminoids
and fatty matters, 6 would be needed to furnish the
proper amount of hydro-carbons.

Without great care, however, and even then, a purely
milk diet becomes not only monotonous but even re-
pugnant to the stomach. The mode of administration
of the milk must, however, be varied. It may be given
hot or cold ; it can be flavored with a little anisette or
kirsch, cognae, orange-flower water, ete.; a little salt
may be added, and when the stomach is weak it may be
peptonized. It may also be mixed with natural Vichy
or Vals water. Ice-cream may be given at the same
time, thus furnishing more hydro-carbons; or skim-
milk, or butter-milk, furnishing fewer of these prinei-
ples. Kumyss belongs to the lacteal 7égime. Skimmed
milk is nourishing and refreshing, easily assimilable,
and does much to supply the loss of albumin.

Nevertheless, there are cases in which milk seems to
be badly digested and not to nourish the system ; in
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kidneys to form and excrete the proper amount of solids
and a deficient formative capacity which usually accom-
panies marked albuminuria—is an important factor in
the prognosis. If the amount of solids fall much below
what should be voided according to the diet and weight
of the patient, and that persistently, there is ground lor
believing that serious pathological changes are being or
have been developed. The average amount of solids
voided by a man in health being placed at fifty-eicht
grammes, any great diminution for a continued length
of time of solids excreted is significant. A very close
approximation to the amount of solids (in grammes)
voided can be obtained by Trabb’s well-known simple
rule—that is, reducing the number of ounces voided in
twenty-four hours to eubic centimetres by multiplying
by thirty, then multiplying this again by the last two
figures of the specific gravity multiplied by two. Of
course the diet, stature, weight of the subject, amount
of exercise, perspirations, etc., must be considered.
Forty-eight ounces being taken as the amount of urine
voided in twenty-four hours and the specific eravity
being 20, we would have about fifty-eight grammes of
solids excreted.

But excluding the matter of curability, a proper un-
derstanding of this form of nephritis may, under favor-
able circumstances and in many forms of it, prolong life
almost indefinitely. I have cases of it under my care
now, some of which have existed for several years, with
oceasional albuminuria, and where a fair degree of health
is enjoyed ; and other cases without albuminuria, where
_ as yet the health is but little impaired. There are cases,
however, which, even when recognized in their very in-
ception, are destined to run their fell course, rapidly and
unsubdued, and almost nunalleviated by the resources of
medicine, even when it is in the power of the patient to
resort to every suitable measure. .
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as the preceding, and apparently more unpromising, oc-
curring in a young lady of exceptionally cood constitu-
tion, which will be given further on, was entirely cured.

I have found ealomel especially suited to the intersti-
tial changes which oceur in early stages, without refer-
ence to other conditions and complications.

Some reasons for its suitability I have already en-
deavored to give, together with the manner of its ad-
ministration (see page 242). In cirrhosis perhaps it is
nseless, except in preventing new growth and recur-
rence. And here I would say, that to cure interstitial
nephritis it must, of course, be recognized before there
is much eirrhosis esfablished. 1 usually give from the
i to the Iy or 5 of a grain every two or three hours.
Of course, if the nephritis have existed a considerable
time, with albuminuria, and there are evidences of con-
siderable affection of the parenchymatous and intersti-
tial tissmes, with hypertrophy of the heart, perhaps the
idea of a cure can hardly be entertained. The utility of
this remedy in one instance out of a number is shown by

Case XI. (referred to above).—L. K , a young lady, sixteen
years of age, whose own coustitution was not only excellent, but
whose parents and grandparents had similar constitutions, was placed
under my care December 17, 1877. For at least two months she had
been suffering from extreme lassitude, intense and intractable head-
aches, dimness of sight, nausea, and nervousness; complexion sallow
and turbid. She had been my patient from infaney, and as she had
been subject to somewhat similar headaches from indigestion, I did
not at first think her present attacks came from the kidneys, and made
no examination of the urine; the existence, however, of some mdema
of the eyelids a few days later, led me to do so. I found it albumin-
ous, and to contain some pus corpuscles and epithelia from the con-
voluled and straight tubules. There was polyuria, about fifty per
cent. more of urine being passed than msual; specific gravity 1.012.
Aection of the heart too foreible, and pulse tense.

She was kept in bed and the lLot-air bath was employed daily.
Diet farinaceous—frnit, milk, chicken-broth, ete. The hydrarg. chio-
ride mite, ten grains of a one per cent trituration, was given every
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The cure in this case seems clear. That this case was one of inter-
stitial nephritis is evident from the rational symptoms, as the polyuria
and low specifie gravity of the urine, persistent headaches, compara-
tive absence of nauses, slight edema only, of eyelids, the gradual and
imperceptible development in the first attack without any assignable
canse, the intermittent albuminuria and the phenomena discernible by
the microscope. It was the ““ primitive chronic interstitial nephritis,”
so designated by Charcot, the form which may exist unperceived until
its magnitude is such as to be beyond control—

—— % malum qua non aliud velosiug ullum ;
Mobilitate viget, vivis que adgquirit eundo ™

—sometimes existing without apparent deterioration of the health, and
recognized only in making a diagnosis of other diseases, as of the eye
or heart. The case of the previous patient was one in which I hoped
for recovery ; the nephritis was distinetly attributable to cold, and, as
T had reason to know, had not existed more than six weeks before it
was discovered. The two cases were remarkably alike in all their
features as regards the conditions of the urine, headaches, debility.
nervous irritability, ete. The treatment was nearly identieal, the dif-
ference of the result probably being the constitutions and ages of the
patients.

I am not able, of course, to say exactly how long the nephritis had
existed in Case XI. before my discovery of it, but I think from the ra-
tional symptoms that it must have had an existence of two to three
months.

Case XII.—Clronie Interstitial Nephritis without Albuminuiic.—Mr.
X , aged fifty-eight, a professor who had been for several years
overworked, consulted me in May, 1881. He suffered from insomnia,
dyspepsia, constipation, and severe congestion in cervico-oceipital re-
gion ; it was also a case of *‘brain fag.” Rest, several applieations of
the thermo-cautery, the bromides, phosphide of zine, strychnia, ete.,
in time brought about great relief. FExamination of the urine showed
oceasionally a hyaline cast, always epithelia from the convoluted and
sometimes from the straight tubules of the kidney, and pus corpus-
cles, and nsnally considerable oxalate of lime. There was some
polyuria.

He passed the months of July, August, and September at the
seaside and in the Adirondacks, and returned very much better in
every way except the kidneys. In these I found no change. He was,
however, by no means cured of his other complaints, and was obliged
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mended by me was, however, of material benefit in the
treatment. It may be that the Kidneys got well pari
passw with the cure and improvement of the rest of his
system. The constitution of this patient was remarka-
bly good. Equal success, however, has by no means
always followed even the early discovery of mild inter-
stitial nephritis, although albumin might be absent, as
other cases of a light form have resisted treatment ;
nevertheless, I believe that when the constitution is
good, the case is recognized at an early period, and
there exists every advantage necessary to treatment,
recovery may be hoped for. And it is upon the early
discovery of the nephritis that the opportunity of effect-
ing a cure most depends. I believe that the tendency
of many mild cases of nephritis in healthy subjects is
toward recovery if other derangements of the health
disappear ; I have offen known such cases to recover
without treatment of them. The usually mild nephritis
without albuminuria, which is ordinarily present in
phthisis, wonld almost always disappear if the latter
recovered. The interstitial nephritis arising from ecys-
titis usunally disappears with the cure of the latter.
And as inflammations recover entirely in other organs,
why should it be considered almost as a rule that inter-
stitial nephritis eannot be cured ¢ or perhaps I should
say, recover? If is not always an affair of nephritis—it
is also a matter of concomitant conditions, such as the
amount of inflammation, time of its existence, constitu-
tion of the patient, and the opportunities of employing
the most suitable means of cure.

The corrosive chloride of mercury, though it is un-
donbtedly more snited to croupous nephritis, will some-
times be found more nseful than calomel in interstitial
nephritis; it may be that in those cases that it helps the
affection of the epithelia predominates. At all events,
I have found it useful in some cases where the latter
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As to any direct influence of the drug upon the quantity
or quality of the urine (except showing its own pres-
ence), I have remarked none whatever.” (**Cyclopz-
dia,”’ Ziemssen, vol. xv., p. 490.)

It does not seem to me, in my experience, that it is
capable of producing resolution of plastic inflammation
in the kidneys, or absorption, unless given in very large
doses, and in the acute recurrences and new effusions,
which are the only conditions which any remedy can
cure in chronic nephritis. In this latter affection an
angemic condition and exhaustion nsually exist, which
are increased by large doses of this alkali. 1 have
known 75 grains to be given daily in an advanced stage
of interstitial nephritis, with the effect of greatly in-
creasing the previous debility. In acute nephritis I
have found it of more nse; sometimes, I thonght, bring-
ing about resolution, dinresis, and diminution of albu-
min. In chronie interstitial nephritis, however, diuret-
ics are very seldom required.

In nephritis accompanying or caused by syphilis, I
have known the iodide to effect cures ; a notable instance
is the case of so-called waxy kidney deseribed by Bartels
(Ziemssen). In syphilisit should be given in large doses.

Even if the syphilitic origin of the nephritis cannot
be distinetly recognized, if the patient have ever suffered
from secondary syphilis, the iodide of potassium in full
doses will be of great benefit. I have been surprised at
the rapidity with which neuralgic symptoms, profuse
albuminuria, headaches, and various ureemic symptoms
in interstitial nephritis in syphilitic subjects, yielded
upon the administration of large doses of this salt. T
sometimes preseribe in conjunction with it, Fowler's so-
Iution, or the protoiodide or biniodide of mercury, or
corrosive sublimate.

I am able to report what is practically a cure of a very
serious case of interstitial nephritis of syphilitic origin.
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rangements, the pulse was hard and tense, there was in-
ereased and violent impulse of the heart, and excessive
flow of urine, for two weeks at least 24 quarts being
passed every twenty-four hours. Under the influence of
this remedy, a drop of a one per cent. solution being
given four times daily, the urine fell from 12 to d quarts
daily. Its use had to be suspended in three weeks, as
it produced distressing, ™ bursting ’ headaches.

The specific gravity of the urine in this case was, while
the urine was so abundant, 1.000 to 1.003; afterward it
reached 1.005. Albumin was found only oceasionally,
and then only in very minute quantities. The micro-
scope had shown no indications of nephritis, except a
few epithelia from the convoluted tubunles. As this
patient came under my care only a few days before my
departure abroad in July, and he has been under my
care again only for ten days, 1 hope at a future time to
present fuller details of this case, which is full of inter-
est from every point of view. [This patient died two
years after the above was written of chronic spinal
meningitis with cerebral complications.]

Digitalis is a valuable diuretic where the diminished
flow of urine is dependent upon enfeebled action of the
heart, and may, like convallaria, be administered in
similar cardiac conditions. The comparative spheres and
modes of action of these two remedies in cardiac de-
rangements are as yet not strictly defined. Digitalis has
the merit of not being an irritant diuretic. It is more
fully spoken of in Chapter XXI.

fron, especially the chloride, is often of nse in chronic
interstitial nephritis ; it is especially so in enfeebled
muscular action of the heart, alone or in combination
with digitalis. TIron is ordinarily of most use in pro-
portion as the hepatic, digestive, and assimilative fune-
tions are normal, and as the albuminous phenomena are
remote from or independent of recent and fresh con-
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profoundly affected by if. *‘The cortical tubules were
opaque and finely granular, and their epithelia could
not be isolated.”

According to H. C. Wood,' there is, *‘in arsenical
poisoning, a wide-spread fatty degeneration of the ftis-
sues.” and in another case, quoted from Dr. Saikowsky,
in Virchow’s ** Archiv,”’ Bd. xxxiv., p. 77, the Kidneys
were fatty, ¢ their tubes choked up with fat globules,
their epithelia almost completely destroyed.” Accord-
ing to Dr. 8. Weir Mitchell, the anasarca produced by
repeated doses of arsenic may be preceded or accom-
panied by the presence of albumin and of tube casts, as
in nephritis.

Certainly many of the symptoms and pathological
conditions which are found in the arsenic cachexia are
reproduced by nephritis. Among these may be enu-
merated pallor, exhaustion, angmia, anasarca, nausea,
thirst, and neuralgic pains in various parts of the body.

I have found benefit from its use in only a few in-
stances, one a case which oceurred in a young man
twenty years of age (see Case XV.), of chronic croup-
ous nephritis, the result of cold, accompanied by nausea
and anasarca. The treatment consisted exclusively of
Fowler's solution. five drops being given three times
daily, and the administration of drachm doses of the
tineture of cinchona. The cure was complete. I have
not been willing, however, to rely npon it in acute con-
ditions, but have employed it after the subsidence of
these.

The value of nitric and phosphorie acid I have already
referred to. (See Chapter XXI.) They undoubtedly aid
greatly sometimes in diminishing albuminous exnda-
tions.

It thus appears that the number of remedies which

! Therapeutics. Materia Mediea and Toxicology.
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ances, often hope, where the Kidney disease is accom-
panied by marked hepatic derangement, in view of the
dependence of the former upon the latter, that the same
class of remedies that is likely to be serviceable in af-
fections of the liver may ameliorate the morbid condi-
tion of the kidney. And this, indeed, we often find to
be the case.

Where there are marked hepatic symptoms benefit
will often be derived from treatment appropriate fo liver
troubles. I place among the most valunable accessories
in such cases certain mineral springs, notably Carlsbad,
Marienbad, and Vichy. The latter water, whose chief
constituent is the bicarbonate of soda, is of use where
the urine is acid, where the debility is not great and the
functions of the liver are markedly deranged. Aeccord-
ing to Garrod, it is most useful in acute gont. It is in-
dicated where an excess of urie acid is formed in the
system. In the difficnlty on the part of the Kidneys of
excreting the uric acid, Vichy is not serviceable. If aids
in the formation of certain biliary acids and neutralizes
acidity of the urine and excess of uric acid in the blood.

The waters of Carlsbad (Sprudel and Sckiossbrunnen),
whose efficacy depends mainly upon the sulphate of
soda, together with the carbonate, are of use more par-
ticularly in proportion as the Kidney affection is greatly
dependent upon that of the liver, though they are of
value in conditions characterized by the existence of urie
acid in excess. The value of these waters in chronic
fatty, enlarged livers, in gall-stones, efc., is too well
known to expatiate npon. I have in mind one case of
frequently recurring albuminuria in chronic gout, with
great congestion and pain in the liver, apparently quite
cured by two seasons at Carlsbad.

! Tt is but very recently that it has been discovered that the Sprudel con-
tains four-fifths and the Schlossbrunnen two-fifths of a grain of the earbo-
nate of lithie to the gallon,
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together with 0.208 grain of iron. It should be of use in
many cases of nephritis attended with hepatic and diges-
tive derangements. The same may be said of two of the
Smvatoga waters, the United States and the Pavilion
Springs, the former containing three-tenths and the latter
seven-tenths of lithia to the pint. These waters are
not, however, bottled. I have used no other Ameri-
can natural lithia waters thus far with confidence nor
benefit.

The waters of Confrexville (France) have proved of
value. They are caleic, alkaline, and slightly ferrugi-
nous and arsenical ; they arve of mse sometimes in dia-
betic complications, and especially in chronic eystitis.
They are decidedly diuretic.

The waters of Pougues (France), sodic-bicarbonate and
slightly ferrnginous, are somewhat similar to (though
not arsenical) the waters of Contrexville. Both these
waters can be obtained here. ]

Tt would seem as if the numerous and easily taken
effervescent salts of lithia now in use, as the benzoate,
citrate, ete., should be serviceable in the urie acid dia-
thesis. In a coarse way they certainly may do good by
bringing about alkalinity of the urine; still in chron-
ic nephritis I should not employ them except as tem-
porary measures. The greater efficacy of medicinal
substances as found in natural waters is well known,
waters which contain mineral constituents in feeble pro-
portions conferring undoubted benefit in disease.

The Marienbad waters very much resemble those of
Carlsbad, except that they contain twice as much sul-
phate of soda, and are cold, while the latter are warm.
The Marienbad also contain more iron than the Carls-
bad.

Franzensbad, like the above two, in Bohemia, con-
tains more sulphate of soda than Carlsbad, and less than
Marienbad. Tt is valuable in the same class of troubles.
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freely, as much as 6 to 8 pints daily. It is also used in
baths or douches. The effect in mild, and sometimes
severe, albuminuria, especially if accompanied by diges-
tive troubles and urie acid or vesical complications, is
often remarkable. There are but few renal difliculties in
which the kidneys are not benefited by “‘ flushing ™ them,
this process acting as a renal depurant. The surround-
ings and situation of Evian and air are delightful and
invigorating. Evian may be reached in an hour or two
from Geneva or by direct train from Paris.

Vittel is in the French Vosges, ten hours from Paris;
its waters are known as bicarbonate, sulphate caleic, and
ferrnginous; they are much like Evian but more alka-
line, the ‘ grande source,” by far the most important,
containing 1.7 gramme of alkaline bicarbonates and
sulphates to the litre.

The waters of Hombourg-les-Bains may be of use in
many cases of renal disorders. They belong to the
chlorinated sodic and ferruginous waters, and are
valuable where there is gastric catarrh or functional
derangement of the liver. They are diuretic and tonic.
One of the springs, the Stahlbrunnen, contains grammes
0.12 of iron to the litre. The air of Hombourg, situated
as the place is on the north side of the Taunus moun-
tains, is pure and tonic. The diversions are abun-
dant.

Royat, in Auvergne, nine hours south of Paris, has
much torecommend it inits waters. They are arsenical,
chlorinated, carbonated, and ferrnginous, and also con-
tain traces of lithine. I have found them of benefit in
albuminuria with mild nephritis.

(Fiesshiibler.—I know no fable water obtainable in
this country so well suited to the kidneys where there is
a disposition to the formation of uric acid as this. It is
a Bohemian water, found in great abundance near Carls-
bad. It is an alkaline chlorinated water, containing of
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vomiting sometimes only a hypodermic injection of mor-
phine over the stomach will afford relief. Kumyss and
peptonized milk are usually well borne, and I have
found the oxalate of cerium of great use. Other cases
I have helped by one to two drop doses of the dilute
hydrocyanic acid. Keeping in mind the importance ¢ [
relieving the kidneys in every possible way, the nausea
and vomiting must be treated in much the same way as
the vomiting of pregnancy. To combat what Dujardin-
Beaumetz calls “vicious fermentation,” either in the
stomach or intestines, the following formula are useful :

B. Salicylate bismuth,

Magnesi® calein.,

Bicarb. soda........ S atrals Al S aa 3ijss.
Div. in chart. XXx.

B. Bismuth salieyl,

Magnesia,
Salol,
Soda bicarb......... oL G e D aa 3ijss.

Div. in chart. xl.

Danger of Anesthetics in Neplritis.—The dangers
thus arising are at present very well known, and experi-
enced practitioners are not likely to permit the use of
ether, especially without due consideration of the condi-
tion of the kidneys. There exists, nevertheless, a large
number of cases of light or mild albuminuria, perhaps
intermittent, and without renal symptoms or marked
impairment of the health, in which the needed caution in
the use of ether is liable to be, and often ig, disregarded.

Dr. Thomas Addis Emmet was the first one to call at-
tention to the danger of ether in Bright’s disease, re-
porting the fatal termination of an operation in a subject
otherwise (than the Bright's disease) apparently per-
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revealed no organic lesion except Bright's disease of the
kidneys. He says, *“In my opinion both deaths were
due to the same cause, namely, the congestion caused in
already diseased kidneys by the administration of ether.”

Another valuable contribution to the literature of
this important paper is that of the late Dr. Wesley M.
Carpenter,’ of New York, in which most of the litera-
ture of this subject is reviewed.

The following case oceurred in my own practice, and
I think illustrates in every way the effect of ether in ne-
phritis :

In May, 1885, my patient, Mus. X ——, aged thirty-five, the kid-
neys being perfectly normal, underwent the operation of curetting the
uterns, by one of our leading gynecologists, whom I will eall Dr.
X___. Ether was freely administered, the patient being under its
influence nearly thirty minutes. She bore it perfectly well, and no
antoward results followed. In March, 1886, having been exposed to
severe cold, the kidneys became affected, there being evidences of
slight catarrhal nephritis. Repeated examinations, however, showed
no casts, and but very few renal epithelia, and though the specific
gravity was low the amount of albumin was at all times slight.

I first detected albumin March 5th, there being one-tenth of one
per cent. of albumin ; April 16th, specific gravity 1.003, with one two-
hundredth of one per cent. ; April 21st, specific gravity 1.006, one-
fortieth of one per cent. ; May 14th, specific gravity 1.003, one seventy-
fifth of one per cent. Too little importance, as events showed, was
attached to the low speeific gravity, owing to the fact that the patient
was of a very nervous temperament and usnally passed large gunanti-
ties of urine for several months, and Dr. X—— considered it necessary
to cnrette the uterns again, which he aceordingly did at four r.Mm.,
May 26, 1886, Ether was administered ; the patient was not under
its influence more than fifteen minutes; she bore it guite well, and,
although she had considerable vomiting in the night, slept fairly.

The next day at one .. I was summoned in haste, and found her
in a state of collapse ; she was barely conscions, and could speak with
difficulty, the action of the heart was very feeble and intermitting,
there was great dyspncea, and the breath had a strong odor of ether.

I The Influence of Chronie Bright's Disease on the Safety of Anmsthetics,
Medical Record, February 6, 1886,
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was freely given, and the curetting did much toward the
relief of the vomiting. In the spring of 1886, as I have
stated, I found only traces of albumin, and neither casts
nor renal epithelia. The specific gravity was indeed
very low, but I did not attach great importance to this,
as polyuria was common with the patient, and as much
of her deranged health had been attri buted to hysteria.

Dr. X had the urine of May 15th examined, and
two hyalin casts with a trace of albumin were reported.
In numerous examinations I had found mucous, but no
inflammatory casts, and believed these casts to be sim-
ply mucous. I placed the whole matter of the opera-
tion, administration of ether and all, in the hands of Dr.
X , as I had done the previous year, and I suppose
he took it for granted that had I seen any objection fo
the nse of ether I would have informed him. The urine
should have been examined by me the day of, or the
one preceding, the operation. At the same time, had T
found the urine no worse than May 14th I would not
then have objected to the careful administration of the
small amount of ether that was required for the opera-
tion. Nevertheless, I shall never again sanction its use
when there is any diffuse nephritis, before at least ascer-
taining that the kidneys are excreting something like
the proper amount of solids; when they do not perform
fairly well the work of elimination of solids 1t is safe to
take it for granted that they are incapable of excreting
ether from the system.

Tt is reasonable to conclude that the administration
of ether must always affect the kidneys, functionally or
otherwise. From the manner in which the brain and
spinal cord and sympathetic nerve are affected by ether
it can be easily seen that the renal nerves, which are de-
rived from the sympathetic through the solar plexus,
the semilunar ganglion, and the lesser splanchnic nerve,
may be so affected as to derange at once the normal cir-
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duction of paralysis of the renal nerves and their termi-
nal filaments, leading to passive congestion or inflam-
mation of the renal vessels, glomeruli, etc. ; and second,
the impossibility, on the part of the kidneys, of the
elimination of the ether and its consequent retention in
the system.

I believe chloroform, as regards its effect upon the
kidneys, to be by far the safer anmsthetic of the two.
But that this, like nitrous oxide and ether, may affect
the kidneys is shown by Dr. Ferrier, of Paris (Union
Médicale), who made a series of experiments with the
view of deciding this question. Of ten cases which were
carefully observed with reference to the presence of
albumin in the urine, it was discovered in eight in
which there had been no operation. The period of anses-
thesia varied from thirty to seventy-five minutes. In
another series of ten cases, in which surgical operations
were performed, albumin was present in every instance.
Whenever a slight trace of albumin had been found
before the anwsthesia, the amount was greatly increased
(exagérée dans des proportions énormes) after the anses-
thesia.

So it is probable that all ansesthetics affect the kid-
neys in somewhat the same manner, the choice being
chiefly in the degree. I think chloroform is, however,
less liable to paralyze the remal nerves, and is much
more easily eliminated from the system by the kidneys
than is ether. My experience has been that it is much
better borne by the kidneys than ether, and there are
cases of nephritis in which T would employ it. I have
used it often in puerperal albuminuria with conv ulsions,
and thus far without accident.

Since in medical practice accurate observation and
vast experience on the part of intelligent practitioners
often afford a safe gnide and give confidence in debated
and questioned modes of treatment (sometimes indeed
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toms, as marked @dema, vomiting, or anasarca, are not
long in making their appearance. Unlike chronic inter-
stital nephritis, it is seldom chronie from the commence-
ment, but is usnally traceable to some assignable cause,
or follows acute nephritis ; it is not, like the interstitial
form, the almost constant concomitant of cystitis and
phthisis.

When I speak of a “cure’’ or of recovery, I do not
mean that the integrity of the kidney is absolutely re-
stored. Loss of epithelia and their replacement by en-
dothelia must oceur ; there may be permanent atrophy
of some tufts, some thickening of connective tissue, ete.,
but if the kidney be left healthy enough to accomplish
its depurative functions perfectly, and the inflammatory
process be entirely arrested, the expression is exact
enough.

Rest and Diet.—The reasons why rest and the recum-
bent position sometimes should be enjoined in chronie
interstitial nephritis apply equally in chronic croupous
nephritis.

The exeretion of urie acid in chronic croupous ne-
phritis often remains normal, though that of urea is
generally diminished. I believe it is owing to the non-
retention of the former that ursemic accidents, as coma,
epistaxis, convulsions, etc., are less frequent than in
interstitial nephritis, where the wuric acid excreted
is diminished. A more highly nitrogenized diet may
therefore be allowed, and indeed, so great somefimes is
the quantity of albumin lost (10 to 20 grains in twenty-
fonr hours) that its waste must be supplied, if possible,
by nitrogenous food. The freedom of its employment
must be regulated by the conditions of the digestive
system and the tendency to nrsmic poisoning. i

Diaphoresis.—W hat has been said of the importance
of this operation in other forms of nephritis applies es-
pecially in this one. Not only are the Kidneys relieved
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time gained for the vessels of the inflamed kidneys—
time for them to contract themselves to smaller ecal-
ibres, and this cannot be without its effect upon the
function of these organs; clinical experience also prov-
ing that this effect is obtained. Patients urinate more
freely just in proportion as the circulation, relieved
from obstruction by dint of the diaphoresis, increases
in speed, and the urine contains less albumin in propor-
tion as the secreting vessels lose their state of preternat-
nral distention. Finally, I hold it to be established that
the disturbances of nutrition provoked by inflammation
may be completely set right by a sufficiently prolonged
and consistent diaphoretic treatment.’

If the action of the heart and strength permit, the hot-
air, vapor bath, or wet blanket may be employed, as
described in Chapter XXI. I place them in what I
think to be the order of their value. Pilocarpine, by
hypodermic injection, and jaborandi, can be used if
necessary. The baths can be employed daily or at
longer intervals.

Diwuretics are more needed than in chronic interstitial
nephritis, and are often indispensable to the relief of
dangerous conditions, as dropsy of the pericardial sac,
anasarca, hydrothorax, ete. (See p. 168.)

Caffeine and apocynuwm cannabinuwm are of great
value in the anasarca and dropsy of ehronic croupons
nephritis. I know no remedy, particularly where the
heart is involved, more useful than the former, while I
have relieved severe cases of ascites by apocynum.

Digitalis and convallaria are often invaluable in
chronic croupous nephritis, where diuretics are required.
For further indications for the employment of these
four last remedies see Chapter XXI.

Nitro-glycerine (glonoine) (see Chapter XXI.) has
proved of benefit in a number of cases in promoting
diuresis and in diminishing albuminuria and anasarea.
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alcoholie stimulants, and hot-air baths, diuretics being
resorted to in limine. A liberal diet of animal food
was ordered. Mr. G——, whom I had known for many
years, has given me this account of his case, which I
had watched with interest. At the end of three years
from the commencement of treatment he was pro-
nounced entirely cured. The kidneys are at present
perfectly healthy, as I have had an opportunity of as-
certaining, and the patient’s health is now good.

The patient’s constitution, however, and that of his
family, are remarkably good, his ancestors being noted
for their longevity.

The treatment of this case and of Case X. was much
the same. The two forms of nephritis, however, differed.
As in that case, quinine was given, but in neither is it
possible to determine how important a factor it may
have been in relieving the Kidneys. There is more rea-
son for supposing, however, that the iron had a greater
effect. As regards the use of alcohol, I have not found
its direct influence mpon the kidneys deleterious. It
does have such an influence, of course, when used too
freely, but I believe the influence of certain pure spirits,
as gin, whiskey, and brandy, in moderation, dry cham-
pagne, Rhine wines, and light claret, are likely to have
a diuretic and salutary effect.

Arsenic is sometimes of great use in chronic croupous
nephritis. (See p. 208.)

Its efficacy is shown in

Case XV.—J. P ., aged twenty-two ; chronic croupous nephritis,
which had existed six or seven months at the least ; canse unknown ;
anasarca of the limbs, nansea, vomiting, headache, and debility ; urine
highly albuminous, and contained granular and hyaline casts. The
ease was completely cured by the administration of Fowler’s solution,
four or five drops after each meal, together with the tineture of cin-
chona, a drachm before each meal. The case occurred nearly twenty-
five years ago, and I had not then learned to employ the bath for the









CHAPTER XXYV.

TREATMENT OF SUPPURATIVE NEPHRITIS.

WnEN acute suppurative nephritis can be diagnosti-
cated as an accompaniment of and cansed by acute
nephritis, if the abscesses are small, recovery may
take place with the recovery of the latter, and this
often occurs when the nephritis is the result of scar-
latina or diphtheria. When it has this efiology the
treatment must be that of the acute nephritis. When
it arises from blood-poisoning, the former of course
must receive due consideration, but, at the same time,
it must be remembered that with the suppuration there
is more or less diffused nephritis, and such treatment
as is likely to help this should be employed; indeed,
this latter condition, with its treatment, should always
be considered. When caused by ecaleuli or cystitis, of
course these must be removed or cured if possible;
but it must always be borne in mind, unless evidence
of disorganization or extensive suppuration exist, that
often the abscesses affect only one kidney, that they are
often small and circumsecribed, and may heal up, the
liquid contents of the small ones being absorbed, the
rest being converted into a calecareous mass. Sometimes
the abscess may empty into the pelvis of the Kidney.
When the abscesses open into the peritoneal viscera,
or into the groin, the proper methods of evacnation must
be employed. Extirpation of the Kidney has been fre-
quently successfully performed in suppurative nephritis
produced by nephritic calculus, and from other causes.
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