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PREFACE.

It is quite usual for authors, in their prefaces, to give some
reason for having written the book which they thus introduce,
—in a word, to apologize for its appearance. In the present
instance the existence of excellent treatises on both subjects
covered by the title, make 1t more than usually difficult to
Justify the appearance of another. The writer can only say
that, for more than fifteen years, his thoughts, his studies,
and his practical work have all been in the direction suggested
by these subjects, and that during that time material has passed
under his observation which ought at least, if properly used,
to have resulted in an experience which should be useful to
others. Whether this has been the case or not, must be left
to the decision of those who may first read or examine the
work.

In carrying out his object, the author has necessarily, in
order to insure completeness, availed himself of the work of
others, as well as his own, endeavoring, however, in all in-
stances, to give credit where credit is due, and if he has omitted
any proper acknowledgment it has been entirely unintentional.
In the section on the Histology of the Kidney,” while he has
used the illustrations of other writers, he has also added a
number of original drawings, from the careful pencil of Dr,
George C. Piersol. It is thought they will add to the accu-
rate knowledge of the subject.
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BRIGHT'S DISEASE.

SECITTON T
STRUCTURE OF THE KIDNEY.

THE few facts in the coarser anatomy of the kidney which it
Is necessary to recall with a view to a correct understanding
of its diseases, are, before section of the organ, its size, weight,
color, consistency, and the relation of its capsule to its sub-
stance ; after section, the appearance of the cortex or convo-
luted portion, as contrasted with the pyramids of straight tubes
in the medulla, and the relative area of each.

As to size and weight, the adult kidney is usually about 11
centimeters (4.4 inches) in length, 5 centimeters (2 inches)
wide, and .75 centimeter (.3 inch) in thickness, It weighs
in the male 113.5 to 170 grams (4 to 6 ounces); female, a little
less, 113.5 to 156 grams (4 to 5} ounces). Its eolor in health
is dark red, surface smooth, and in consistence it is usually firm
and slightly elastic. The capsule 1s easily stripped off from
the substance of the organ, dragging none of the proper glandu-
lar structure with it.

On section of the kidney the cortex is found to be granular in
appearance, and uniformly light-red in color. Tt varies some-
what in width, but is usually 5 to 6 millimeters (+ to 1 inch)
wide, and in longitudinal section is seen to dip down between
the pyramids of the medulla. These pyramids, ten to fifteen
in number, are striated or fibrous in appearance, uniformly

dark-red, and terminate in as many papillee in the pelvis of
the organ,

2






STRUCTURE OF THE KIDNEY. 19

short distance they remain in contact, forming a continuous
surface, known as the papillary portion of the medulla (Lud-
wig), or the medulla proper (Henle), This is represented at

Fig. 2 Fic. 8.

hy

!

Fia. 2—FPartially diagrammatic sketch of the structure of the kidney in longitudinal
section, and, Fig. 3, Tangential section through the cortex; bloodvessels injected.
After Rindfleisch and Ludwig, modified. F, papillary layer; 4, border layer : fi, cortex,
The lighter striee, PF, are bundles of uriniferous tubules, a part of which are seen pro-
longed into the cortex as medullary rays or pyramids of Ferrein, Between each two
of these in the cortex is the renal labyrinth, or secreting portion proper of the kidney.
@, a, a, embrace the bases of the renal lobules, which, in transverse section at Fig. 3, ap-
pear as polygonal figures. RA, a larger branch of the renal artery, which separates the
medulla from the cortex ; BV, lamen of a renal vein which takes up the interfascici-
lar vessels ; the Iatter appear in transverse sections on the surface asstellate figures; VR,
straight vessels (vasa recta) ; P4, surface of & renal papilla,

Fi6. 8.—Polygonal appearance of the lobuli when cut transversely. F, transverse
sections of the tubules formiug the pyramids of Ferrein,

2', Fig. 1, and at £, Fig. 2. As they proceed towards the periph-
ery, the strize become separated into bands of nearly equal
width, between which are collections of other striee. These in
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an injected kidney exhibit the color of the injecting fluid, but
in an uninjected organ, though lighter or less opaque, are
scarcely distingunishable from the bundles of straight tubes with
which they alternate, unless they happen to be filled with
blood. These strize are, therefore, bloodvessels, and the por-
tion of the medulla which is thus made up of alternate bands
of bloodvessels and straight tubules is called the boundary
layer, or marginal layer of the medulla (2", Fig. 1, and 4,
Fig. 2). Close examination, especially with a low magnifying
power, enables us to trace into the cortex almost to its border
the bundles of strize or straight tubes which come from the
papille (1/, Fig. 1, and PF, Fig. 2). In this situation they
are called medullary rays, or pyramids of Ferrein, Alternat-
ing with these medullary rays in the cortex is a granular por-
tion, yellowish-red in the uninjected organ, which is the renal
labyrinth, or cortex proper,

The further study of the minute structure is best facilitated
by a separate consideration of the tubules, bloodvessels, and con-
nective tissue elements, and the lymphatic and nervous elements
which accompany them.

I. The Uriniferous Tubules.

These, with the bloodvessels, make up the great bulk of the
organ. They may be studied from their beginnings in the
cortex, or backwards as it were, from their terminations in the
discharging-tubes on the papillz. Selecting the former, the
little granules visible to the naked eye in the labyrinth are
the beginnings of the uriniferous tubules. These are spherical
dilatations, .15 to .2 mm. (74, to74s inch)in diameter, formed
of basement membrane lined by a mosaic of pavement epithe-
lium. They are the so-called Malpighian capsules (1), Fig. 4,
and are continuous, by a necklike construction (2), with the
prozimal convoluted tubule (3), which winds towards the
adjacent medullary ray ; reaching which, it passes vertically
downward as the spiral tube (4) of Schachowa. These por-
tions are all in the cortex, A. At the junction of the cortex
and the border layer, the spiral tubule becomes suddenly nar-
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STRUCTURE OF THE KIDNEY. a8

ter about equals that of the convoluted tubule. And, ninth, a
constriction as the latter terminates in the collecting-tube.
After the collecting-tube is formed it receives, just below its
summit, a few additional canals, and then passes singly down
to the papillary part of the medulla. Its diameter in the med-
ullary ray is between .04 mm. (415 inch) and .08 mm. (51;
inch) in the adult, and in the child .008 (55 inch) and .05 mm.

Fi1c. 5.

Diagrammatic exposition of the method in which the uriniferous tubes unite to form
primitive cones.—After Lupwia,

(547 inch), the narrowest canals being in the centre of the ray.
Having reached the papillary portion, the collecting-tubes unite.
by twos; first those of a single medullary ray, forming the
principal or excreting tubes; then these unite with other excret-
ing-tubes to form the papillary ducts, of which fifteen to twenty
open on the surface of each papilla into the pelvis of the kidney.

r. George H. Rose, in an able graduation thesis On the
Arrangement of the Uriniferous Tubules, presented to the
Medical Faculty of the University of Pennsylvania, in March,
1879, concluded, first, that not all of the tubuli uriniferi go to
form loops of Henle ; second, that the medullary rays are
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made up of the convoluted tubes which do not form loops, as
well as the collecting-tubes and ascending and descending
limbs of Henle *

Structure of the Uriniferous Tubules—The Malpighian cap-
sule is composed only of the basement membrane and mo-
saic of epithelial squams to which allusion has already been
made. The cells, as seen in nitrate of silver preparations,
are relatively large, although not uniform in size, and are pro-
vided with round and oval nuclei. The nucleiare arranged in
groups of from two to ten. The group nuclei are round, about
.01 mm, (3¢5 inch) in diameter, and, though flat, project
slightly into the cavity of the capsule (d, Fig. 15). Fach is
surrounded by an amount of protoplasm, which is smaller the
greater the number of nuclei in a group, whence the varying
size of the cells. In the young kidney these cells are less
flattened, and the nuclei project still further into the cavity of
the capsule, as is seen in Fig. 15.

The capsules thus formed surround the capillary ball or
glomerulus presently to be described, forming with it the Mal-
pighian corpusele. The latter are encircled by a few concentric
Jayers of connective tissue, which are most numerous about
those nearest the medulla. (See Fig. 15.)

This single layer of cells lining the capsule, which is com-
parable to an endothelium rather than an epithelium, extends
into the neck of the capsule, whence onward to the papillary
portion of the medulla the uriniferous tubule is composed of
o basement membrane lined with an epithelinm. The base-
ment membrane contains an occasional nucleus, and in nitrate
of silver preparations the convoluted tubules may be imper-
fectly mapped off into endothelial plates like the walls of blood
and lymph vessels similarly treated ; but the membrane is
otherwise quite glasslike, affording, when the epithelinm is
washed out, one of the most satisfactory and typical examples
of a homogeneous membrane.

* Dr. Rose's studies were made with extreme care upon macerated
preparations of the kidney. They were many times repeated, and his
‘thesis received the award of a prize.
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The epithelium below the neck varies greatly, z.ﬂtlmugh it is
everywhere single-layered and nucleated. The nucleus, alone,
of the various cells is quite uniform, being round, sharply
defined, and slightly granular. On the other hand, in the
convoluted part of the tubule, the protoplasm of the adjacent
cells is not differentiated, but each cell fuses, as it were, into
its neighbor, so that the lining of the tubes, especially when
acted upon by acetic acid, presents the appearance of a
nueleated profoplasm rather than of a number of separate
nucleated cells. At intervals may be observed, however,
more especially if the tubules have been injected, certain

Fie. 6.

Section through the cortex of a fresh kidney, showing cloudy epithelium. The sphe-
roidal nuclei are concealed. In the wider tubules irregular, in the narrower, regular
fissures divide the epithelial mass——Afier Lupwia,

clefts or fissures where the cell bodies are not thus completely
fused. These are well shown in Fig, 6, from Ludwig. Ac-
cording to Klein, the clefts are occupied by minute septules,
containing here and there an oblong or angular nucleus, which
pass in from the basement membrane. Of importance in con-
nection with the study of diseases of the tubules is the fact
that, in this portion, the epithelium is but loosely attached to
the basement membrane, and may even be pressed out in the
shape of a solid epithelial cylinder, or left as such by retrac-
tion of the basement membrane. © The protoplasm of the cells
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ing their peripheral ends on the basement memhmne{ perforate
the epithelial layer in a radiated manner, imbedded in a very
small quantity of formless matrix. The rodlets envelop, “like
a mantel,” the nuclei, which are placed at regular intervals,
surrounded by a considerable remnant of undifferentiated pro-
toplasm. According to Heidenhain the minute granules, for-

Fia, 10, Fig, 11. Fig. 12. Fia. 13.
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F1. 10.—Tsolated cells and rodlets from the rat's kidney, Same treatment and am-
plification.—After HEIDENHATN.

FIG. 11.—An isolated fragment of a descending limb, showing the clear, delicate
epithelium, with alternate projections caused by the nuclens.—After LUDWIG,

FiG. 12.—Ascending limb of loop, showing imbricated arrangement of columnar
cells, according to Ludwig,

F16. 13 —a, a portion of a convoluted tubule; b, of an aseending limb of Henle's loop,
according to Heidenhain, The ascending liml has the greater lumen. Klein confirms
Heidenhain in all essential particulars, but says, also, that, in the narrow part of the
ascending limb, about the middle of the boundary layer, “‘many cells appear possessed
of short processes and are more or less imbricated, a fact already known to Steudener.”

merly described as present in the matrix of the cel Is, are nothing
but the transverse sections of the rodlets,

Figs. 7, 8, and 9, from Heidenhain’s paper, exhibit the ap-
pearances described,

Dr. Klein, of London, substantially confirms the observa-
tions of Heidenhain, but says these rods or fibrils, when looked
at from the surface, are clearly connected into a network, so
that they are more probably “septa of a honeycombed network
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of almost the same breadth as a convoluted tubule. But this
greater thickness is due merely to a greater thickness of the
lining epithelial cells, the lnmen remaining everywhere a nar-
row canal. The cells show, in the profile view, exceedingly
thick rods of a bright, homogeneous aspeet, more distinet than
in any other section of the urinary tubule. The cells are very
angular and, in many places, imbricated ; but in this, as in the
former cases, this imbrication is due to the irregular outline of
the tube and the great variation in height of the adjacent cells,
Each cell possesses an oval or angular nucleus next the lumen.”

In the intermediary portions the epithelium reassumes the
appearance of that of the convoluted segment of the tubule ; and
here, again, Heidenhain and Klein reintroduce the rodlets, or,
rather, their ends, as the cause of the faintly granular appearance.

In the collecting-tubes the epithelium is described as colum-
nar, but the cells are more nearly cubical ; they are sharply
defined, rather broader at the base, which is seated on the wall
of the tubule, while their truncated apices are directed towards
its lumen. In the smaller canals, which unite in the medullary
rays to form larger tubes, the round nuclei are surrounded with
but a small amount of protoplasm. In the larger tubes the pro-
toplasm is more abundant and the nuclei about the same size
as in thesmaller. Isolated cells from both regions exhibit pro-
Jections and prolongations of protoplasm, so that it is really
only in transverse sections of the collecting-tubes that the
columnar or cubical appearance of the cells is maintained. TIn
the papillary duets a basement membrane can no longer be
differentiated from the connective tissue around it, and the
cells, which are here more elongated and typically columnar,
rest upon the connective tissue alone.

Heidenhain says that, in the primary branches of the col-
lecting-tubes, he has, here and there, observed that the so-called
cy]iflr]rical cells are placed in an oblique manner, so as to give
an 1mb.ricated appearance, and suggests that this may have
given rise to the view of Ludwig, already described in these

]]}agﬂﬁ; that the ascending broad limb of Henle’s loop is thus
ined,
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(o' in.) in diameter at a maximum. In some instances the
line of junction between neighboring cells is not demonstrable,
so that the covering of the glomerulus appears as a homogeneous
nucleated plate. The cells and nuclei are much more easily
demonstrable in the feetal kidney, in which they are more cubi-
cal, as seen in Fig, 15, from Klein’s Atlas; undergoing a
change after birth which is compared by Schweigger-Seidel to
the post-feetal transformation of the alveolar epithelium of
the lung. The epithelial covering of the glomerule is con-

Section through cortical substance of 5 human fetal kidney. a, glomerulus ; e, epi-
thelium covering the glomerulus ; d, flattened epithelinm lining Bowman's eapsule; f,
urinary tubules in section.—A fter KrLens and NoBLE SuiTH,

tinuous with the epithelial lining of the capsule, as is well
shown in Fig. 15.

According to Axel Key the capillary bloodvessels of the
lobules of the glomerules are held together by a homogeneous
connective tissue containing flattened stellate and nucleated
connective tissue corpuscles. But Langhans was unable to
convince himself of the presence of connective tissue, except
the adventitia of the vas afferens, which extends only until
the vessel begins to brealk u p into capillaries,

The capillaries of the glomerule or Malpighian tuft, like all
capillaries, are provided with nuclei, which in common with
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These pass into the labyrinth midway between two medullary
rays, and are ealled interlobular or interfascieular arteries.
From them pass off, laterally, numerous smaller branches called
afferent,—vasa afferentia,—cach one of which promptly perfo-
rates the nearest Malpighian capsule at a point opposite to the
constricted neck of the latter. The vas afferens, according to the
measurements of Thoma,* is .014 to .02 mm. (3755 t0 54

inch) in diameter. Having perforated the capsule, it immedi-
ately splits up, forming a capillary ball—the Malpighian tuft or
glomerule. The capillary vessels of this ball reunite within the

Diagrammutic representation of the hloodvessels in the corfex of the kidney, m region
of the '=1"fltl!|1'r§' ray; b, region of the tortuous portion of the tubules ; ;LI.':‘uterllulm!ar
ili:tt'l']i" i Y1, interlobular vein : VA, vas afferens glomeruli; VE, vas efferens: GL Malpig-
]I_'Iﬂ.n-ﬂ:l'_tuilllﬂ containing in its interior the capillary ball known as the gmm;ruli_:- or Mal-
pighian tuft; VZ, venous twig of the iulcrluhu]ar}nfu,—ﬂner Lupwiea, Al

capsule to form a vessel,—the vas ¢fferens,—which perforates
the capsule outwards at the same point at which the vas
afferens enters, and sligh tly exceeds the latter in diameter. The
efferent vessel proceeds towards the nearest medullary ray, and
becomes a second time capillary. The resulting nutwm*k’ em-
braces partly the straight tubules of the meda.ﬁ]m-y ray, and
partly the tortuous tubules, and, in the extreme peri phery l:;f' the
cortex, to which the medulla ry rays do not extend, the tortuous

- 3 . ; )
isdm’f};::iza, .El.II‘]::\. enntniss der Circulationstirung in den Nieren bej chron-
I.E 5111 i i 1 \r = .
titieller Nephritis. Virchow’s Archiv, Bd. 71, 1877, s. Gh.
3






STRUCTURE OF THE KIDNEY. 20

vide, but distribute their branches in a manner presently to
be deseribed.  With these exceptions, the capillaries from all
the neighboring efferent vessels communicate with each other,
and the whole cortex becomes interpenetrated, as is well shown
in Figs. 16 and 18. The meshes of the resulting network sur-
rounding the convoluted tubules are small and nearly round :
while those embracing the medullary rays are larger and wider.
According to Ludwig, the vessels are not closely applied to the
tubules, but lacuniform spaces, frequently filled with fluid, in-
tervene between the two. The terminal branches of the
interlobular arteries reach the capsule of the kidney.

That part of the network which surrounds the med ullary rays
is continuous with the capillary system of the medulla, but the
blood from the cortical plexus is, for the most part, collected by
a system of veins (v, Fig. 18) corresponding to the interlobular
arteries. Some of these, at least, begin on the surface of the
kidney by the union of a number of minute veins from the
external layers of the cortex, which unite in a radial manner,
so that the resulting vessels are called stellate veins (see I ig.
18, vs). Thence they descend, each vein in company with an
interlobular artery, towards the marginal layer of the medulla,
receiving numerous branches from the capillaries of the cortical
plexus above described. The interlobular veins which do not
begin in the stellate veins of the periphery begin in the labyrinth,

The interlobular arteries, with their afferent branches, and
the glomeruli may he compared to a bunch of ripe currants, the
interlobular vessel corresponding to the vertical stem of the
raceme, the afferent vessels to the latera] branches, while the
currant itself is the red glomerulus or capillary ball.

The Vasa Recta and the Bloodvessels of the Medulla,—1It was
stated on p. 33 that not all the vasa efferentia split up into the
capillary system described, but that 4 certain number lying
adjacent to the medulla distribute their branches differently,
These branches are sent down directly into the medulla, in the
shape of straight vessels, comparable in their distribution to
the drooping branches of the willow-tree, and are called vasq
recta.  Butalthough straight vessels, they are not arteries, though
sometimes called arteriolee, since they are without cirey lar mus-
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III. The Connective Tissue of the Kidney.

From a pathological standpoint the connective tissue of the
kidney becomes one of the most important of its elementary
structures. All anatomists and renal pathologists, however,
are not agreed upon its proportion and importance.

While none deny its presence in the medullary portion of
the kidney there is still a difference of opinion as to its exist-
ence in the cortex. Goodsir, in 1842, deseribed the connec-
tive tissue framework or matrix of the kidney in the cortex,
as well as the medulla, as though it were as distinet from the
vascular and tubular structures of the organ as the heams and
rafters of a house are distinet from the materials between them.
Von Wittich,* in Germany, first contested this view, claiming
that the intervals between the tubules are occupied only by
capillary vessels, and that there is no connective tissue in the
cortex. In this he was for a time sustained by German histolo-
gists generally. Arnold Beer,t in 1859, reasserted the impor-
tance, from an anatomical point of view, of the connective
tissue as a stroma or framework for the support of the tubules
and vessels. Henle,f in 1864, asserted that demonstrable
quantities of connective tissue are only found in the apices of
the pyramids, where they occupy the intervals between the
tubules. According to Henle it is a substance which in the
fresh condition is clear and transparent, and it is only after the
long-continued action of chromic acid and chromate of potash
solutions that delicate fibres appear, containing round and el-
liptic nuclei. Further inwards, towards the cortex (boundary
layer of the medulla), the nuclei become less numerous, and
finally disappear altogether, leaving between the tubules only
delicate layers of a finely fibrillated tissue, which cannot be con-
sidered an artificial product, because the fibrillse are often ar-

'* Von Wittich, Beitriige zur Anatomie der gesunden und Kranken Niere,
Virchow's Archiv fiir Patholog, Anatomie, Bd. 3, 1849, s. 142,

T Arnold Beer, Die Bindesubstanz der menschlichen Niere im gesunden
und krankhaften Zustiinde, Berlin, 1859,

1 Henle, J., Handbuch der Systematischen Anatomie des Menschen,

Zweiter Band, zweite Lieferung. Harn und Geschlechtsaparat. Braun-
schweig, 1864, ‘
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tubules and vessels of the cortex, for they require none. At
the same time, we know that no bloodvessel of any size pene-
trates a gland without carrying with it its adventitia, and
although this diminishes with the growing fineness of the
subdivisions of the artery, it is scarcely possible to draw the
line where the cells of the connective tissue sheath entirely
disappear. The interlobular arteries described are doubtless
accompanied by such eells. Further, the researches of Ludwig,
Kélliker, and Schweigger-Seidel have shown that the con-
nective tissue of the cortex and of the marginal layer of the
medulla is not of the fibrillar kind, but of the reticular or
purely cellular variety ; very delicate, soft, and scanty, as this
kind of connective tissue usunally is, winding its spindle and
reticular cells in sparse numbers between the tubules and
bloodvessels, yet sufficiently numerous to permit an isolated
cell to be seen in almost any slide prepared from the fresh
organ. These small isolated fusiform cells are described both
by Ludwig and Schweigger-Seidel as being placed with their
longer axes transverse to the direction of the convoluted
tubules, ;

These two sources, therefore, the reticular connective tissue
of the cortex and the adventitia of the bloodvessels, while they
do not afford a matrix or framework, still furnish connective
tissue cells in sufficient numbers to become the focus of an
overgrowth. Further, in the case of the Malpighian bodies,
no one who is in the habit of examining kidney sections under
the microscope can have failed to see that they are surrounded
by a capsule of fibrillar connective tissue, especially in the
region of the medulla. This is a fact of great importance,
because, in the case of diseased organs, it becomes necessary to
distinguish such capsule from a pathological overgrowth of
the same tissue,

As we recede from the boundary layer of the medulla
towards the apices of the cones—the papillw, the proportion of
fibrous connective tissue increases until it becomes quite abun-
dant in the latter region, surrounding the tubuli in a concen-
tric manner.,






STRUCTURE OF THE KILNEY. 41

and vessels of the cortex are of the nature of lymphatic spaces.
These spaces are less numerous in the medullary rays, and
still less in the medulla. These observers have also shown
that communication exists between the lymphatics of the cap-
sule and those of the cortex, and between the latter and the
lymphaties of the hilus, but the exact paths of such communi-
cation are not determined.

V. The Nerves of the Kidney.

While the nerves of the kidney doubtless play a most im-
portant role in its physiology, they are less demonstrably
influenced by its pathological states than any other of the ele-
mentary tissues composing it. They are derived chiefly from
the sympathetic system, and it is probably for this reason that,
except in the case of acute Bright’s disease and of impacted
caleulus, pain is a rare symptom in renal diseases, although
this is contrary to popular opinion, which aseribes almost
all pain in the back to kidney disease. We are indebted for
many new facts, indeed for almost all we know about the mi-
nute distribution of the nerves in the kidney, to Professor
Lionel S. Beale, M.B., of London. According to Dr. Beale,
nerves, paleand dark-bordered (medullated), are distributed to
the secreting-tubes and capillaries as well as the arteries ; con-
nected with the nerve-bundles are numerous ganglia and gan-
glion-cells similar to those found in connection with the
ramifications of the sympathetic generally in mammalia.* T
have myself,t following Dr. Beale’s methods, demonstrated
these cells in connection with nerve fibres in the pig’s kidney.
Dr. Beale says further, that these “nuclei,” so numerous on
the nerves of the kidney, as well as on all the peripheral nerve-
fibres of wvarious tissues of mammalia, have been hitherto
included among the connective tissue corpuscles of the matrix,
He considers that the nerve-fibre distributed to the walls of
the uriniferons tubules constitute an afferent system capable of
influencing through the nerve-centres the efferent fibres distrib-

* Beale, Kidney Diseases and Ui nary Deposits, 1860, p. 15,
T American Journal of the Medical Sciences, October, 1869,
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and the changes in them may be studied understandingly. From
cuts in the first direction one picture only is obtained, which
may extend from the cortex to the papillze. Cuts in the latter
present a different picture, according as they are made through
the cortex, or at different situations in a medullary cone—near
the cortex, between it and the papilla, or at the papilla itself.
It will be found that in the various forms of Bright’s disease
the cortex alone is generally involved, so that for the study of
these conditions it is necessary only to make sections through

Longitudinal section through the cortex. Tubules forming medullary ray in centre
showing faintly outlines of epithelial cells. Malpighian bodies among seetions of cou:
voluted tubules; in several places these have been laid open, exposing the lumen of the
tubule. The nuclel are seen imbedded in the dark granular protoplasm lining the

tubules. The striated ap
pearance of the cells is also well shown, i
st Certain tubules are

this portion. Tt is especially desirable that the normal picture
should be familiar, in order that the abnormal mayv be under-
stood. §

Fig. 2 will give an idea of the appearance, under a low
power, of a longitudinal section of an injected kidney, Fig.
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elycerin instead of oil of cloves, and similarly mounted in a
drop of the former. The glycerin also clarifies the section.
Even thus mounted they may be kept for many days.

If the sections are to be permanently mounted, they are
transferred from the oil of cloves into a drop of Canada bal-
sam or dammar solution ; the excess of oil of cloves being first
removed by bringing the edge of the section in contact with a
piece of bibulous paper. The balsam is best prepared by
evaporating the ordinary Canada balsam to dryness and redis-
solving in chloroform, benzole or strong aleohol.

Sections may be also advantageously doubly stained by ap-
propriate solutions of carmine and indigo-sulphate of sodium.
The sections are first fully stained in the carmine, placed in
acid solution, washed in water, and then transferred to a weak
solution of the blue indigo-sulphate, where they remain until
the satisfactory tint is obtained ; again soaked in acid solution,
and finally thoroughly washed in water, after which the usual
process of preparation is followed. The double staining may
be effected by a single immersion in a mixture of the two
staining fluids, but the separate use of these is preferable, owing
to the greater certainty of success and the facility with which
the relative intensity of the tints is controlled.

VIL. Nature of the Act of Secretion of Urine.

It is commonly known that two widely different views exist
as to the nature of the act of secretion of urine. According
to the much older view of Bowman, it is partly physical
and partly vital. According to the later theory of Ludwig
and his school it is a purely physical act. Ludwig claims that
all the constituents of the urine are separated in very dilute
solution by a pure act of filtration from the capillaries of the
“glomerulus into its capsule ; and that in the convoluted tubules
there occurs merely an aqueous reabsorption resulting in a
concentration of the fluid. Professor Kiiss* goes so far as to

* Kiiss, A Course of Lectures on Physiology (second edition). Trans-
lated by Dr. Amory, Boston, 1875, pp. 465-467.
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carmine) is a substance which, when injected into the blood of
animals, is promptly separated by the kidneys and appears in
the urine. Heidenhain injected this substance, and after ap-
propriate intervals, removed the kidneys and examined them
microscopically. In no instance did he find any of the indigo-
carmine in the Malpighian capsules ; but the cells of the con-
voluted tubules and the ascending loop of IHenle were filled
with it, as was also the lumen of the tubes if the animal was
killed sufficiently long after the injection.

Similar experiments with urate of sodium showed that this
substance is secreted in precisely the same situation.* With
these facts before us it no longer seems reasonable to deny a
direet selective action on the part of the cells of the convoluted
tubules, and I accept, therefore, as the correct view of the
nature of the urinary secretion, that the water of the urine is
filtered out in the Malpighian capsule, the condition favorable
to such filtration being supplied by the inereased blood-pressure
which exists in the glomerulus. In this water may be dis-
solved some of the inorganic constituents of the urine, but the
most important nitrogenous principles, the true effete and
poisonous matters which it is the office of the kidney to remove,
are separated by the agency of the cloudy cells lining the con-
voluted tubules, the ascending limb of Henle’s loop, and the
intermediary segment of Schweigger-Seidel. From these cells
they are pushed out into the lumen of the tube by the wis a
tergo of additional secretion, and dissolved by the water which
comes down from the Malpighian capsule, thus producing the
urine, which is gathered up by the collecting and excreting
tubes, by which it is emptied into the pelvis of the kidney at
the papillze.

* The details of these experiments are very interesting, but the reader
must be referred tc the paper of J. Heidenhain in Max Schultze's Archiv,
vol. x, 1874, p. 1; also to his paper, Versuche iiber den Vorgang der Harn-
absondernng, in Pfliiger's Archiv, vol. ix, p. 1, 1874. Good abstracts are
also found in Foster's Physiology, p. 277 (first edition), 1877, and in Char-
cot’s Treatise on Bright's Disease, translated by Millard, 1878. '
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dinary heat and acid test, will have observed that after boiling
the clear urine, and adding a few drops of nitric acid, the re-
sulting fluid will be apparently clear; but upon setting aside
the urine thus treated, say for twelve hours, or until the next
morning, there will sometimes be found a small deposit. Sup-
posing the urine before testing to have been carefully filtered,
this deposit is either : 1st, acid urates; 2d, uric acid; 3d, ni-
trate of urea ; or, 4th, albumen. The first result from a par-
tial decomposition of the neutral urates by the nitric acid
added ; the second by a further action of the acid upon the
acid urates, and a resulting complete separation of the uric
acid from the sodium, potassinm, ete., with which it was com-
bined ; the third is found only when the urine happens to be
highly concentrated and contains an unusual proportion of
urea. The second and third have well-known forms of erys-
tallization, by which they can be easily recognized under the
microscope, but the acid urates and albumen are both amor-
phous and cannot therefore be thus distinguished. A#, how-
ever, except albumen, disappear on the reapplication of heat.
In all donbtful instances, urine which has been tried by heat
and nitric acid should be boiled again after cooling and stand-
ing from six to twelve hours, and if the sediment is not dis-
solved by such ebullition it is albumen.

My own method, therefore, of examining a specimen of
urine for albumen is invariably as follows:

I. Unless perfectly clear it is first filtered. A portion of
the filtered urine is then boiled, and carefully watched in a
suitable light for detection of the least diminution in transpar-
ency.* I say asuitable light, because it is not always a bright

* In these directions I have omitted the one of previous acidulation con-
tained in the similar directions in my little book on the Practical Exami-
nation of Urine, third edition, 1880, p. 33. I do this because, in the first
Place, in a large number of instances, the urine is acid to begin with, and in
thesecond, the addition of the drop or two of acid after boiling accomplishes
the same purpose, while it also dissolves any phosphates which may have
been precipitated by the heat. On theother hand, the previous acidulation
does not obviate the necessity of the addition of the drop of acid after boil-

ing, and in the method given in the text, one manipulation, and, therefore,
time, is saved,
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light that is desired. A diminished transparency might easily
be overlooked in it, and it is generally desirable to shade the
light a little with the hand or a book before the diminished
transparency can be noticed, if the latter is slight. On the
other hand, an insufficient light, such as is shed on a dark day,
is altogether unsatisfactory. A drop or two of nitric acid is
then added, and if any turbidity which has resulted from the
action of the heat, disappears, such turbidity is due to phos-
phates and not to albumen. It issometimes desirable to com-
pare the tube and contained urine with another filled to the
same depth with urine which has not been heated. If any
degree of turbidity remains, it is caused by albumen, and the test
may end here, although it is well to put the test-tube aside, in
order that, after subsidence, the albumen may be approximately
estimated, If, however, there is the least doubt about the
presence of albumen, the tube must be set away, carefully pro-
tected from dust, for from six to twelve hours, in order that
any appreciable sediment may subside, and be subsequently
again tried with heat.

IT. Another small test-tube is then filled to the depth of
half an inch with colorless nitric acid. About as much urine
is then allowed to fall gently upon it from a pipette, in the
manner represented in the figure, while the point of junction
of the two fluids is carefully watched for the white line of al-
bumen. This is best seen by shading the tube by the hand or
a pamphlet placed behind and slightly below the line of junc-
tion, so that the light may fall obliquely upon it. The gradual
delivery of the urine from the tube is greatly facilitated by ro-
tating the latter under the index finger, especially if the npper
end of the tube is a little roughened. This secures such a
gradual entrance of the air as permits the urine to descend
very slowly without mixing with the acid below.

Precautions.—In urines of high specific gravity, from con-
centration of the ordinary constituents, a ahite band makes
its appearance at the lorder between the two fluids, which
is not albumen, but acid urafes, resulting from the partial
decomposition of the neutral urates and the precipitation of
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the more insoluble acid salt. But the behavior of the band
thus produced is quite different from that of the albumen.

F.g. 28.

Testing for albumen by nitric acid.

Although sharply defined at first, the lower border stands at
a slightly higher level than that of the albumen, while the
upper edge soon ceases to be circumseribed and rises upward
into the urine like a cloud, soon pervading the entire super-
natant urine; whereas the albumen remains sharply defined
at the line between the two fluids, until, in the course of
several hours, if its quantity be small, it may be completely
dissolved by the excess of acid present. Further, the cloud
of acid urates is promptly dissolved by the application of a
moderate heat. If, as sometimes happens in acute fevers, the
urine is both concentrated and contains albumen, there may
be two layers, an upper cloudy one of urates, and a lower
sharply defined of albumen, But in chronic Bright's disease,
at least, urine is generally of low specific gravity, and the
complication is not likely to oceur.
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When these precantions are observed in connection with
the above double test, it is almost impossible to err as to the
presence of albumen.

Tt sometimes happens, however, that, in consequence of age
and putrescence, the urine has become alkaline, precipitated
phosphates pervade the fluid, and it swarms with bacteria,
As a consequence, it is'so opaque that small quantities of
albumen cannot be detected. Tiltering does not mend this.
The bacteria and finely divided phosphates pass through the
minute openings of the filter with the filtrate. Under these
circumstances it becomes necessary to clarify the urine. For
this purpose I use a method suggested by Hoffmann and Ultz-
mann. Boil a portion of the urine with an equal bulk of
officinal liquor potassee, and filter. If still not quite clear,
add a few drops of the ¢ magnesian fluid,”* warm again, and
filter. To the clear fluid thus obtained Heller’s acid test may
be applied, or, after careful acidulation, the heat test. In this
manner very small quantities of albumen may be recognized
in urine which would not otherwise permit its detection.

To Indicate the Proportion of Albwmen in a given Specimen
of Urine.—In practice it is scarcely possible to apply the
only exact quantitative method of estimating albumen, by
coagulation, filtration, drying, and weighing, because of the
time it necessarily occupies. Even the method suggested by
Dr. William Roberts,t of Manchester, is for the same reason
unavailable to the busy practitioner. Nor can it be said that
these more accurate methods are necessary. For practical
purposes it is sufficient to compare from day to day the bulk
of precipitated albumen with that of the urine tested. For
this purpose it is convenient to have a test-tube graduated
to one-half its depth, so that after coagulation by heat and

* The magnesian fluid is made by dissolving magnesium sulphate and
pure ammonium chloride, each one part, in eight parts of distilled water,
and adding one part of liquor ammonize.

+ American Journal of the Medical Sciences, January, 1878, p. 209, from
the Medico-Chirurg. Transactions, vol. xli, 1876. Also, the 2d ed. (1878),
p. 39, of the writer's work on The Practical Examination of Urine, For
the reason mentioned in the text it was omitted from the 3d ed.
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acid, and allowing sufficient time for subsidence, the esti-
mation can be made. In writing or speaking, this should
be referred to as one-half, one-fourth, or one-tenth the bulk
of urine tested, as it may happen to be. A very careless
habit which exists of speaking of these proportions as per-
centages should be avoided. Thus, when the albumen in a
given specimen of urine equals one-fourth its bulk, it is often
carelessly said that there is 25 per cent. of albumen. Now when
we remember that the serum of the blood does not contain more
than 5 per cent. of albumen, and the most highly charged
albuminous urines rarely contain more than 2 per eent., the
absurdity of this mode of expression is evident. Only when
the albumen is coagulated, dried, and weighed, and the weight
compared with that of the urine whenece it is taken, should we
speak of percentage ; otherwise the proportion of bulk is re-
ferved to, and it should be clearly indicated.

Seat of Transudation of Albumen in the Albwminuria of Renal
Disease—It is commonly believed that when urine is albu-
minous, the albumen transudes along with the water into
the Malpighian capsule, although there has never been any
absolute demonstration that this is the case. Experiments
of Heidenhain, with a view to settling the question, led to
negative results, and until some positive demonstration is
afforded to the contrary we may accept on theoretical grounds
the view usually held, These lie in the fact that in the first
place there is a physiological constriction at the orifice of the
efferent vessel by which the blood leaves the glomeralus, This
i1 of course increased under pathological conditions when there
is hyperzemia of the second capillary network, producing swell-
ing and overgrowth of the cells of the convoluted tubules,
which compress the bloodvessels of the rete, and further resist
the egress of the blood from the glomerulus. Under these
circumstances we have the increased pressure under which
albumen will transude, although its osmotic equivalent is very
low, and under normal conditions it will not pass out, This
well-known property of albumen is a sufficient reason against
the view of Kiiss, already alluded to, page 47, that under
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and externally, as a form of albuminuria to be distinguished
from that which so constantly accompanies Bright’s disease;
but it seems to me the condition thus resulting ought to be
regavded as the first stage of acute Bright’s disease or paren-
chymatous nephritis,

Menstrual or lochial blood need only be referred to as
sources of albumen in the urine, hardly likely to be overlooked
by any physician; while heemorrhage from any one of the
mucous surfaces referred to, as well as the kidney itself, would
be a source of albuminuria.

It is usnally comparatively easy to determine whether a
heemorrhage has its source in the kidney on the one hand or
the mucous membranes above mentioned on the other. In the
former, coagula are never present, but the blood entering the
pelvis of the kidney, slowly and intimately mixed with the
urine, imparts to it when acid in reaction a smoky hue which
is very characteristic. The coloring matter of the corpuscles
is mostly dissolved out by the urine which it thus tinges, and
on standing the stroma of the corpuscles sinks to the bottom in
the shape of a brownish sediment. The microscope reveals
these corpuscles shrunken, almost colorless, and often crenated.
I have said that the smoky hue is present only in acid urine.
When the latter is alkalized, either by spontancous or arti-
ficial change in reaction, it assumes a brighter red hue, the
degree of which depends upon the quantity of blood. The
same cause, acidity, produces the smoky hue of blood which is
vomited, and therefore mixed with gastric Juice.  When blood
comes from the pelvis of the kidney or the ureter in any quan-
tity, eoagula, which are moulds of the ureter, are sometimes
found, the descent of which is often attended with severe pain.

Another source of albuminous urine, though not likely to
cause error, should be mentioned, and that is the so-called
uhyl‘uus urine, or chyluria, in which, in consequence of some as
yet imperfectly understood communication between the lym-
plmtic system and the urinary tracts, chyle enters the urine
and imparts its physical and chemical characters more or Jess
thereto. These are a milk-white appearance, due to the pres-
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The effusion of albumen takes place, not only from the glom-
ernlus into the uriniferous tubules of the kidney, but also in
the interstices of the organ outside of the tubules, wherever
the colorless corpuscles wander, furnishing there a pabulum
for the overgrowth of the intertubular and intervascular
connective tissue, which always takes place if the process be
sufficiently long eontinued.

It is possible, also, that small quantities of albumen pass
into the uriniferous tubules of the kidney, which would not
otherwise do so, in consequence of alterations in the epithelial
lining of the tubules, the result of disease. But the quantity
from this source must be very small, and the fact remains that
intravascular pressure, aided by alterations in the capillary
walls in inflammation, is the chief immediate cause of albu-
minuria, at least in acute renal disease.

In chronic albuminuria another important influence operates
in facilitating the transudation of albumen. This is the hy-
dremic state of the blood, which is itself a consequence of
albuminuria.

One other source of renal albumen requires to be alluded
to, although not really a symptom of kidney disease as ordi-
narily understood, that is, it is not due to structural alteration
of the organ. Tt is the albumen which appears in the urine
in grave cases of infectious disease, as typhoid fever, small-
pox, ete., and even in local inflammations other than renal,
attended with much fever, as pneumonitis. That albuminuria
of diphtheritis and scarlatina, which is due to an intercurrent
parenchymatous nephritis, is of course not referred to. The
albuminuria alluded to is not usually large, and disappears with
the decline of the disease. Gerhardt* first suggested that this
albumen represented tle disintegration of numerous red blood-
disks, and the observations of Obermiillert tend to the same
results.  But Bartels thinks it unnecessary to adduce such an

* Gerhardt, Ueber die Eiweisstoffe des Harns, in Deutsches Archiv fiir
Klin. Med., Bd. 5, 8. 213,

T Obermiiller, Beitriige zur Chemie des Eiwejssharns, Inang. Dissertat.
Wiirzburg, 1873.
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simultaneously effused blood ; for blood-casts and epithelial
casts constantly accompany each other. When the epithelial
cells and their fragments—often their nuclei only—are few,
they are separated by intervals, at times quite regular, of a
hyaline material, to which they may be attached, or in which
they may be imbedded. And it is the nature of this hyaline
material which is the subject of dispute. It seems most reason-
able to consider it an exudation from the blood of a fibrinous
or an albuminoid substance, which coagulates after entrance
into the tubules, entangling there, as does fibrin, whatever
substances may be in the tubule, and occluding it for the
time being. That it is true fibrin coagulated is not incon-
sistent with the modern doctrine of fibrin formation. For
this, fibrinogen and fibrinoplastin are essential. The former
is furnished by the blood-plasma, the latter by the blood-cor-
puscles, and as the latter are constantly present, although it
may be not always in large numbers, the conditions of coagu-
lation are furnished. Where there is hemorrhage into the
tubules, both conditions of coagulation are abundantly present
and blood-casts are also formed. It is true, the chemical prop-
ertios of casts have been investigated, by Axel Key, and also
by Rovida, who assert them to be altogether different from
those of fibrin. But, that the hyaline material is in many in-
stances some sort of exudate rather than a result of a metamor-
phosis of cells, is sustained by the fact that the hyaline is the
only shape of cast formed in the slightest derangements of the
kidney, as when there is a mere transitory congestion of the
organ, and where there is no alteration of the epithelium
whatever. The same objection holds to their being a secretion
of the cells lining the tubules.

Third, the two forms of granular cast have probably differ-
ent modes of origin. In the case of the dark granwlar cast
the cells have undergone complete disintegration, and the prod-
ucts of this form a closely packed, dark, granular mass. If
many red blood-disks happen to be in the tubule and share
the breaking up, a yellowish tinge is communicated to this form
of cast. In other instances the granular matter is less abun-
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dant, and a pale granular cast is the result. The granuleis h.ere
are less easily accounted for., They may result from a similar
disintegration of cells fewer in number, or they may be due to

FiG. 26.

Granular casts, % 225,

a precipitation of granules from the albuminous substance of
the hyaline cast, similar to that which occurs in the so-called
cloudy swelling of cells. They would then be the result of the
further metamorphosis of a hyaline cast.

Fourth, the oil-east is a like product. Here the cells have
undergone a fatty degeneration, some having com pletely broken

up into fatty globules, while other cells retain their continuity
(]
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width, even when produced in the same tube, according as the

cast is formed when the tubule is bereft of its epithelinm or
Fia. 29,

Hyaline casts, ¢ 225,

the latter remains adherent. This will be understood by ex-
amining Fig. 28. In the former case a hyaline cast of “large”
diameter is produced, in the latter one of “small” diameter.
The range of width thus produced is from .025 mm. to .05
mm. (;g'5y to 545 of an inch). Hyaline easts are sometimes
so delicate and transparent as to be scarcely visible, and require
care in illuminating the field of view of the microscope to bring
them out distinctly. They are also often characterized by
peculiar indentations or partial fractures, as shown in Fig. 29.
Hyaline casts occur in all forms of renal disease,

Sixth, waay easts are also hyaline, but more solid and glis-
tening in appearance, more highly refracting, and apt to pre-
sent a yellowish tinge. From their supposed resemblance to
molten wax, they have been called “waxy,” but they bear no
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and the basement membrane, and in the second, it is only in
the highest degrees of the amyloid degeneration of the kidney
that the cells are involved.

Again, waxy casts are found in all forms of chronic renal
disease, it is asserted by some, in chronic interstitial nephritis
more frequently than in the amyloid form. But I have seen
them very numerous, also, in situ in the large white kidney.

Views as to the Nature and Formation of Tube-casts.

Dr. A. Burkhart, in a successful prize essay® presented to
the medical faculty of Tiibingen, in 1871, furnishes an inter-
esting historical sketch of the study of casts, from the time of
their discovery to the date of his essay. Although Simon is
the reputed discoverer of casts, several observers had pre-
viously published deseriptions of objects found in urine, which
were evidently casts. The first of these was Vigla, who, in a
paper on the microscopic constituents of urine, published in a
journal called  Epérience, in 1837, spoke of “finely granular
longish albuminous plates.” He gave no further deseription,
and did not state in what kind of urine they were found. In
1838 Donné, in the same journal, denied the occurrence of
these albuminous plates. To this Vigla replied that he had
observed them in the urine of Bright’s disease. In the same
year, 1838, Rayer, in his treatise on discases of the kidneys,
described certain membranous, irregularly shaped, finely gran-
ular, white or yellow lamelle, as occurring in albuminous
urine, but said nothing of their composition. The first nn-
mistakable description of these bodies was given by Nasse, of
Marburg, in a notice published in Schmidt’s Jahrbuch, in
1838, of Donné’s plates of urinary sediments, and more clearly
in a paper by him on the microscopical constituents of the
urine in Bright’s disease, published in 1843.f Simon first

+* Burkhart, A, Die Harneylinder mit besonderer Beriicksichtigung ihrer
diagnostischen Bedeutung.  Gekronte Preisschrift. Mit Finer Tafel,
Berlin, 1874,
T Nasse, Medizinischen Correspondenzblatt rhenischer und westphal-
1scher Aerzte, No. 8, s. 121, 1843,
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of all casts, but says it sometimes happens that cylinders are
formed in the urine, which appear to consist entirely of com-
pacted epithelial cells, or of epithelial cells held together by
fibrin so small in amount as to be barely perceptible.”

Dr. Grainger Stewart™ says tube-casts are composed of co-
agulated fibrin with altered epithelium and not unfrequently
blood-corpuscles.  Weissgerber and Perlsf are among the
most recent who adhere to the view that casts are formed of
exuded fibrin, while Robin, as early as 1855, protested against
the use of the term “fibrinous ” cast, as being erroneous,

Axel Key,! having shown that the chemical characters of
casts were incompatible with a fibrinous composition, early
claimed that at least the so-called “hyaline gelatinous” and
“hyaline waxy ” casts are composed of desquamated epithelinm
which has fused and degenerated into a hyaline mass, and that
dark granular casts are also formed by an agglomeration of
degenerated epithelial cells. O. Bayer§ asserted that all va-
rieties of casts originate in this melting together and trans-
formation of cells. Schachowa,| in some experiments upon
the artificial production of nephritis in dogs, by means of can-
tharides, obtained results which sustained the same conclu-
sions. On the other hand, (dmansson elaimed that all casts
originate as a secretion from the epithelial - cells lining the
tubules, and (Ertels** defends the same view.

Langhans, in a recent article,t+ says that while many casts

* Stewart, Grainger, Bright's Disease, 2d edition, New York, 1871, p. 80.
T Weissgerber und Perls, Archiv fiir Experiment. Pathologie, Bd. vi,
1876. ;
+1 *’l"’fEI Key, Om. des k. Tubularafgjutningarnas olika former och bild-
ning vid sjuckdomari Njurarne: Med. Archiv, Stockholm, 1863, I, 233-
277, 2 pl.
% O. Bayer, Ueber den Ursprung der sogenannt, Fibrin-cylinder des
Urins, Archiv fiir Heilkunde, 1868, s, 136.
|| Schachowa, Untersuchungen iiber die Niere, Dissert., Bern, 1876.
1 (Edmansson, quoted by Bartels, op. citat,, p. 84.
** (Ertels, Experimentelle Untersuchungen iiber Diphtherie, Deutsches
Archiv fiir Klin. Med., Bd. viii, 5. 292,
1 L:!,n_ghuns, Theodore, Ueber die Veriinderungen der Glomeruli bei der
.NEphI'IT.]ﬂ nebst einigen Bemerkungen iiber die Entstehung der Fibrineyl-
inder, Virchow’s Archiv, Bd, 76, erstes Heft, 1879, 85, ;
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arise from a metamorphosis of cells contained in the urinifer-
ous tubules, he is far from claiming that all casts originate in
this manner. It is especially the waxy casts that are thus
formed, while the pale homogeneous cylinders are a kind of
secretion from the epithelium. According to Langhans, the
cells which undergo conversion into waxy casts may be either
the desquamated epithelium of the tubules, lymph-corpuscles,
or red blood-disks. In either event, first melting into each
other, they break up into a finely granular mass, which sub-
sequently undergoes a glasslike transformation. This begins
at the periphery, and extends thence towards the centre. A
yellowish tinge and more highly refracting character result
when the eells thus converted are red blood-disks.

Rovida,* whose observations on the nature of casts have
been alluded to, makes but three wvarieties of casts,—the
colorless, the yellow hyaline, and epithelial, of which he con-
siders the colorless and yellow hyaline a secretion from epithe-
lial cells.

Bartelst admits three modes of origin for casts. First, that
dark granular casts originate directly by an agglomeration of
degenerated epithelial cells, by which agglomeration I infer also
he forms epithelial casts, although -he makes no direct state-
ment to that effect. He insists, however, that in every case in
which he has examined microscopically thin sections of diseased
kidneys whose tubules were blocked by the dark granular casts,
the tubules invariably exhibited an epithelial lining. He
reconciles this fact with his view by admitting that the theory
of Key and Bayer, that the epithelium thus shed is rapidly
reproduced, may be correct. Secondly, he believes that the
yellow (waxy) casts arise as a species of secretion from the
epithelium. Third, Bartels holds that certain “ homogeneous,
transparent, lightly streaked, or faintly shaded varieties, or
the forms which are so delicately stippled with the finest
granules or minute oil-drops,—in a word, the casts which are

* Rovida, Ueber das Wesen der Harncylinder, Moleschott's Untersuch-
ungen zur Naturlehre des menschen und der Thiere, Bd. xi, s. 1.
t Bartels, op. citat., 84, 85, 86.
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most rightly called hyaline, are formed by a coagulation of
the albumen and its derivatives secreted with the urine.”
Their occurrence he considers entirely dependent upon the
albumen mixed with the urine,

Rindfleisch* thinks the matter is not yet ripe for decision.
He says that he has long favored the view that the epithelial
cells of the straight tubes furnish a solidifiable colloid ma-
terial in their protoplasm, which they pour out into the lumen
of the tubules, and he gives a drawing in his work on Patho-
logical Histology which he believes lends support to this view.

At the same time he says he isforced to admit, with Klebs, that
this may be a post-mortem product, or the result of a method
of preparation ; also, that casts may be the result of a liquefac-
tion and fusion of red blood-corpuseles; and finally, that for
the present the matter must rest with the statement that a fluid
albuminous substance is poured out into the lumen of the
tubule, which coagulates, and that thereby the fibrin-cylinder
is formed. In the next paragraph, however, under “amyloid
infiltration,” he says that in advanced stages of this condition,
when alone the epithelium becomes involved, casts may be
formed by the fusion of the infiltrated cells.

Charcott is not at all explicit, but denies that they are
fibrinous, and considers that some (certain granular casts) are
made up of broken-down epithelial cells, others (hyaline and
some granular) of an albuminous substance, while epithelial
casts are agglomerations of epithelial cells more or less altered.

The Part of the Uriniferous Tubule in which Casts are Formed,

Casts may be formed in all parts of the tubules of the
kidney, but it is commonly asserted that most of those found
in the urine come from the looped tubes of Henle and the
collecting-tubes, because from these escape is easier than from

—

f Rindfleisch, Pathological Histology, New Syd. Soc. Transl,, vol, ii
1873, pp. 144. Fifth German edition, 1878, 442, 443,

T Charcot, On Bright's Disease, translated by Millard, New York, 1878,
p. 29 el seq.

’
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few Instances, casts in urine in which there was at the same
time no albumen, I have never found true easts in urine from
what I considered normal kidneys. In cases of irritation of
the bladder, ureters, and pelvis of the kidney, there oceur
what, following Dr, Beale, I call mucous casts, very long,
delicate, hyaline, faintly striated, often branching casts. They
are evidently formed in the largest collecting and excretory
tubes, and are probably mucus. They are due to irritatipn,
propagated from irritated mucous surfaces. Sometimes their
resemblance to casts is even closer in consequence of precipi-
tation upon them of granular urates or amorphous phosphate
of lime. But this granular deposit, when present, incrusts
everything which may be in the urine, epithelial cells, foreign
matter, etc., besides forming a copious precipitate of its own.

It is not very unusual to find cases in which there have
been albuminuria and casts, where, as improvement progresses,
the albuminuria disappears, and casts are found in the urine
for some time longer. I have observed this in several cases,
and I suppose, if' watched for, more frequent instances would
be found. My friend, Dr. Milner, of Chester, Pennsylvania,
having had his attention called to the subject by a publica-
tion of my own, in which it was stated that during recovery
from acute Bright's disease casts might be found in the urine
some time after albumen had disappeared, examined carefully
the urine of a child recovering from scarlatinal nephritis,
and found casts for two weeks after albumen had disappeared.
Such cases require no further comment, Bartels correctly
says: “The formation and the excretion of a cast need he by
no means contemporaneous events,”

An adult woman, on admission to the Pennsylvania Hos-
pital, exhibited a slight puffiness and pallor of countenance,
which suggested an examination of her urine. No albumen
was found by the physicians at the hospital, but a considerable
number of slightly granular and hyaline casts, Dr. James H,
Hutchinson sent me a specimen of the urine, and by no test
could I discover the presence of albumen, but found delicate
granular and hyaline casts. One week later a searching ex-
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amination of the urine of the same patient revealed neither
casts nor albumen. This last observation settled the question.
The case had been one of Bright’s disease which was conva-
lescent. Finally, A. Henderson reports for Osler, in the
Canada Medical and Swrgical Jowrnal, Montreal, 1879, vol.
vii, a case of persistence of casts and blood-corpuseles in urine
after albumen had disappeared. Now if we add cases of con-
tragted kidney, in which occasionally for a time either casts or
albumen may be wanting, this category is complete.

On the other hand, occasional instances of true renal albu-
minuria, and large albuminuria without heart disease, are some-
times met in which casts are absent. But even here, if the
opportunity for repeated examinations is present, there comes a
time when a few casts will be found, while later again an exam 1<
nation may fail to discover them. Such a ease of supposed amy-
loid disease of the kidney T have now under observation, fully
noted. T have notes of another case of copious albuminuria,
. which three careful examinations failed to discover casts,
and the patient subsequently died ; butno post-mortem exam-
ination was made. My own relation to the case was confined
to the urine examination. It may have been one of heart
disease, but I believe it was one of parenchymatous nephritis.
Recently T was asked to see a young girl of 14, the daughter
of a physician, who had copious albuminuria for nearly a year
before T saw her. During this time her urine was examined
for casts several times, but none were found. At my exami-
nation, although there was large albuminuria, only a very few
casts were found. She died in a few days in uremic convul-
sions, and the autopsy revealed two typical large white kid-
neys, weighing each about eight ounces. Upon microscopic
examination of sections, the tubules of the cortex were found
to contain numerous waxy casts. Finally, I am confident that
there are many instances of albuminuria where the absence of
casts is reported in which the examination is at fault, being
carelessly performed.

From these remarks it may be inferred that I attach no
small significance to the presence of casts in the urine. Although
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I have never seen casts in the urine from healthy kidneys, T
will not deny the possibility of its occasional occurrence. But
when we remember that urine is seldom investigated with the
microscope, unless we are searching for the cause of an evident
or suspected ill health, we may lay it down as a rule, to which
exceptions are so rare that they may be ignored, that when
casts of the uriniferous tubes are found in a specimen of urine
the kidneys whence they come are not in a normal state. That
state may be temporary, but if so the casts pass away with it,
while, if it is permanent, the casts continue during its exist-
ence. The doubtful cases are, of course, those unaccompa-
nied by albuminuria. T presume no one will claim that the
kidneys which shed both casts and albuminuric urine ave
healthy. Cases of the former category require, of course, to
be studied, and the issue will always clear itself. T cannot
comprehend the position taken by Charcot in his recent work,
where, in addition to saying that “in a general way, the clin-
ical importance of urinary casts has been very much exagger-
ated,” he also says of epithelial casts, “it may be said that,
from a clinical point of view, they do not possess much im-
portance ;” and of hyaline casts, “ even when renal discase ex-
ists, the hyaline casts are of no interest, except from their long
persistence.”

When we come to ask the question, whether by the kind of
casts present we can diagnose the natare of the renal malady, a
less positive reply can be given ; but, nevertheless, some of the
varieties give us considerable assistance in making a diagnosis.
Lhe following general statements may be made :

1. Hyaline casts are found in all forms of Bright’s disease,
as well as in temporary congestions of the kidney, active or
passive,

2. Epithelial easts are found in acute, subacute, and chronic
parenchymatous nephritis, In the latter two forms the cells
are generally degenerated and fragmentary,

3. Blood-casts are found in acute parenchymatous nephritis,
and where hemorrhages have occurred in the kidneys,

4. Pale granular casts are found in interstitial nephritis
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SECTION IV.
CLASSIFICATION OF BRIGHT'S DISEASE.

WHATEVER may be the objections to retaining the term
Bright’s disease or Bright's diseases in medical nomenclature,
there is every reason to believe it will remain in use for many
years, if not as long as medical science exists. Thisbeing the case,
I see no reason for exeluding from the category any one or more
of those affections of the kidney attended by albuminuria,
dropsy, and tube-casts, either simultaneously or in close rela-
tion to each other. For, accurately deseribed and delineated
by Bright as were some of these forms of disease which he
studied, it is evident that he had no correct notion of the inti-
mate nature of the processes which constitute them ; while it
is almost certain that among those cases of dropsy and albumi-
nuria which eame under his notice were examples of forms of
disease which certain authors would eliminate from the cate-
gory of Bright's disease. Thus it is scarcely likely he could
have failed to have had under his observation in a large hos-
pital experience cases of the so-called lardaceous or amyloid
disease of the kidney, though he failed to recognize it as a sepa-
rate form, and probably included it under one or another of
the three described by him.

Again, great pains have been taken to draw a sharp distine-
tion between Bright’s disease and the structural changes which
take place in the kidney as the result of passive congestion,
such as obtains in valvular disease of the heart, although, as
will be shown later, the histological results are the same as
those which in a much more advanced stage constitute the
granular contracted kidney of Bright. I would, however,
retain even this condition under the category of Bright's dis-
ease, notwithstanding the fact that the alterations seldom reach
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Virchow (1852), in his famous paper on parenchymatous
inflammation,® males, first, a milder degree of inflammation,
which he terms eafarrhal nephritis, in which there is first, a
hyperplasia of epithelial cells, and later an alteration and
shedding of the "same; second, a ecroupous inflammation,
wherein a fibrinous exudation is added to the catarrh; and,
third, a parenchymatous inflammation, in which, too, the
cells are altered, swollen, cloudy, granular, and subsequently
break up. To what he considers the very rare combination
of these three condition,—catarrhal, croupous, and parenchym-
atous nephritis,—he suggests that the term Bright's disease,
if used at all, be restricted. In his Cellular Pathology (1858),
however, Virchow includes under the term Bright's disease
three conditions, one of which originates in the tubules (paren-
chymatous nephritis), a second in the intertubular tissue (in-
terstitial nephritis), and a third in the vessels (amyloid degen-
eration). Thus Virchow was the first to call attention to the
intertubular connective tissue as the special seat of a change.
To this he had, in a more general way, alluded in his earlier
paper. Arnold Beert and Traube,} on the other hand, located
the entire primary process in this tissue, making the changes
in the epithelium altogether secondary, and do not acknoswledge
such a process as parenchymatous nephritis.

Klebs (1870), in his Handbook of Pathological Anatomy,
excludes eyanotic induration and lardaceous disease from mop-
bus Brightii,

Rosenstein,§ in his work on Diseases of the Kidneys, treats
of congestive hyperemia, catarrhal nephritis, diffuse nephritis,
and amyloid degeneration, and says these are what have com-
monly been included under the term Bright’s disease. But
he himself uses the term as a synonym for his “diffuse

* Ueber Parenchymatise Entziindung, Berlin, 1852,

T Beer, Die Bindesubstanz der Menschlichen N iere, Berlin, 1859,

i Zur Pathologie der Nierenkrankheiten. Gesammelte Beitriige zur
Puthnl.ugie und Physiologie, 2 Bd., 2 Abtheilung, Berlin, 1860.

¢ Die Pathologie und Therapie der Nierenkrankkeiten. Zweite verbes-
serte Auflage, Berlin, 1870, ss. 51, 100,

6
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nephritis.” He adopts the older view of the “unity” of the
disease, and by his diffuse nephritis he means what most writers
of the present day call a parenchymatous nephritis, that is, a
nephritis in which the tubules and their epithelium are the
chief centre of change. Of this, however, he makes three
stages, after the scheme of Reinhardt and Frerichs, a stage of
hyperemia, one of exudation, and one of atrophy, the result
of which is the granular contracted kidney. Thus atrophy
may result from the parenchymatous process alone, by a fatty
degeneration and breaking down of the cells; but Is, for the
most part, accompanied by changes in the interstitial tissue,
which consists sometimes in a fibrillar and sometimes in a
cellular hyperplasia, whose contraction co-operates to produce
the atrophy of the organ. Rosenstein’s catarrl:al nephritis
corresponds with Virchow’s, that is, it is a slight degree of
parenchymatous inflammation. Of interstitial nephritis as a
special form he makes no mention.

The English authors, and notably among them Dr. George
Johnson, were most instrumental in breaking up the notion of
the “unity ” of Bright’s disease for a long time so stubbornly
held by the German and French pathologists, and still main-
tained by Rosenstein and some others. Among those who
have emancipated themselves most thoroughly from this doe-
trine are Bartels and Charcot, The former, in his recent article
in Ziemssen’s Cyelopeedia of Medicine (1877), says that among
the diseases originally grouped under the title Bright’s disease,
his clinical experience and pathologico-anatomical investiga-
tions have led him to include hyperemia, acute and chronic,
ischeemia, parenchymatous inflammation, acute and chronie,
‘aterstitial inflammation or connective tissue induration, and
amyloid degeneration. He also announces his firm allegiance
to the English view of the nature of the disease. Charcot
says :* “In my opinion, therefore, which is only, so to speak,
the reflex of the English theory, Bright's disease is a class
comprising several distinct species, not only from an anatomico-

% Charcot on Bright's Disease, translated by Millard, New York, 1878,
p. 6.
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pathological point of view, but as regards etiology and symp-
tomatology.” These distinet species are parenchymatous ne-
phritis, interstitial nephritis, and the amyloid kidney. Of
modern French writers, Cornil and Ranvier, Lancereaux, Le-
corché, Labadie-Lagrave and others, hold the same views.

Of the English writers above referred to, Dr. Johnson first
promulgated his views in his larger work on Diseases of the
Kidney, published in 1852, but his most recent views are
found in his smaller treatise, entitled Lectuires on Bright's Dis-
ease, published in 1873, He describes an acute and chronic
form. The former is represented. by acute nephritis, the latter
by the red granular kidney, the large white kidney, and the
lardaceous or waxy kidney. Roberts, Dickinson,and Grainger
Stewart, while differing somewhat as to the exaet pathology
of the different forms, adopt practically the same arrangement.
Beale agrees entirely with Johnson. Grainger Stewart and
Dickinson are the most systematic, and attempt a sharper dif-
ferentiation of the different forms of parenchymatous nephritis.
The former writer makes:

1. The inflammatory form, of which there are three stages,
that of inflammation, that of fatty transformation, and that of
atrophy.

2. The waxy or amyloid form, of which there are also three
stages, that of degeneration of vessels, that of secondary changes
in the tubes, and that of atrophy.

3. The cirrhotic, contracting, or gouty form.

Dickinson makes ;

1. Acute tubal and diffuse nephritis, involving primarily
t}m tubules, but extending, sooner or later, to the interstitial
tissue, terminating in fatty degeneration and subsequent] Vi
contraction, if early death or recovery does not take place.

2. Granular degeneration,

3. Lardaceous disease.

In the following pages T shall retain the term Bright's Dis-
ease, which I subdivide into acute and ehronie.

I. Acute Bright's disease is represented by a single form,
acute parenchymatous nephritis.
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SECTION V.

ACUTE PARENCHYMATOUS NEPHRITIS.

Sinonyms.—Acute nephritis, acutedesquamative nephritis, acute tubal nephritis, n:'-u_t.e
Bright’s disease, acute eatarrhal nephritis, eroupous nephritis, albuminous nephritis,
hemorrhagic nephritis (Traube), acote albuminuria, acute renal dropsy.

ACUTE PARENCHYMATOUS NEPHRITIS IS AN ACUTE IN-
FLAMMATION OF THE KIDNEY, IN WHICH THE EPITHELIUM
OF THE TUBULES IS THE PRIMARY AND PRINCIPAL SEAT
OF INFLAMMATION.

Ltiology.

Most cases of acute parenchymatous nephritis are caused by
searlet fever, and oecur, therefore, in children. A certain
number originate in exposure to cold, especially cold and mois-
ture, while the body is warm and perspiring. The latter cause
is particularly efficient if the person be fatigued or exhausted.

As to the method in which scarlating causes the nephritis,
while it cannot be said to be undisputed, it is most likel y that
the specific poison of the disease operates through the blood
upon the epithelium of the kidney, which probably seeks to
remove it. In evidence to support this view is the fact that
it is by no means the cases in which the eruption is most
profuse, and in which the skin is therefore most sensitive, that
the renal complication occurs; also that there are specific
agents which, when introduced into the blood, produce iden-
tical results. Such agents are cantharides, turpentine, and oil
of mustard. The independence of cold, of certain cases of
nephritis following scarlatina, is further attested by those in-
stances, familiar to every practitioner of experience, in which
the disease has succeeded upon seariet Jever during a convales-
cence in which the patient has been kept in bed, while the
barefoot pauper may have run the streets with the eruption upon
him, and throughout convalescence, with utter impunity. But
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while itcannot be claimed that cold, by cansing the retrocession
of blood from the skin to internal organs, ean alone produce the
nephritis of scarlatina, it cannot be denied that it may co-operate
with the peculiar poison in producing the same resnlt. And
in those cases of acute nephritis which result from exposure to
cold, the immediate cause is probably a congestion due to the
introcession of the blood from the surface of the body ; but
here again, it is not unlikely that the supplemental function
assumed by the kidney in consequence of the suppression of
excretion by the skin, contributes secondarily. The same may
be said of the acute nephritis which succeeds upon extensive
burns of the surface of the body.

In like manner, other grave infectious diseases, as diphtheric
and small-pow, cause acute parenchymatous nephritis, the
former frequently. In both it presents itself, if at all, at the
aemé of the disease. Aecufe endocarditis and aeute articular
rhewmatism are also occasional causes ; while measles, erysipe-
las, pycemia, jaundice, and diabetes have been known to cause
it. In a case of chronic Bright's disease under my care a
sharp acute attack was evidently induced by an attack of ery-
sipelas ; and a pair of kidneys, removed post-mortem from a
case of diabetes and sent to me for examination, presented all
the signs of an acutely congested kidney. The alterations
which take place in the kidney after cholera ave generally
acknowledged to be those of inflammation. Skin discases, as
well as extensive burns of the skin, are acknowledged causes;
the former rarely, but the latter almost always if the burns be
sufficiently extensive.

Pregnaney is the cause of a good many cases of acute par-
enchymatous nephritis, indeed so important a cause of it that
some writers, as Bartels, devote a separate section to the acute
parenchymatous nephritis of’ pregnancy.

Most cases of acute nephritis due to other causes than scar-
latina, cold, and pregnancy, are mild in degree ; and even in
cases due to pregnancy, if the patient is once through with her
confinement, recovery is usually rapid.

In looking for the evidence of nephritis in acute infectious

e i B
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diseases it must not be forgotten that intense febrile move-
ment may cause albuminuria, independently of any structural
change in the kidney due to the zymotic agent. ‘When thus
caused the albuminuria is_always small.

When acute nephritis supervenes upon scarlet fever it does
not usnally make its appearance until the end of the second
week. TIndeed it is often during supposed convalescence that
it most unexpectedly occurs. Bartels, in a single case, detected
it on the tenth day, and never later than the thirty-first. He
found the twentieth day to be the mean limit, while the great-
est number of cases also presented themselves on this day.

Dr. Tripe* concludes from his observations that dropsy
may come on at any period of scarlatina, even the earliest, but
that it most frequently appears on the fourteenth day. Dr.
West says it is most frequently in the second week that it
occurs, and that if delayed later the symptoms are generally
milder. Dr. Dickinsont found the majority of cases vecurring
in the third week, but says: “Speaking generally, it may be
said that after the end of the first month the danger is small,
but until after the lapse of the second the patient cannot be
looked upon as safe.” These are safe limits. I cannot but
think that the earliest cases of Dr. Tripe—those which oc-
curred say within the first week—may have been cases of albu-
minuria resulting from the intensity of the febrile movement,
which of itself may cause albuminuria though not nephritis.

Certain specific poisons of vegetable and mineral origin are
capable of producing acute nephritis.  Alcohol is one of these.
Although by no means so frequent a cause of Bright’s disease
as formerly supposed, undoubtedly a few cases are directly
traceable to it, in one instance, quoted by Dr. Dickinson from
Dr. Goodfellow,{ apparently to the inhalation of its vapor.
Among the best known of these substances are cantharides,
turpentine, oil of mustard, and phosphorus ; in a less degree
the mineral acids, arsenie, nitrate of silver, lead, and mercury.

* Tripe on Searlatinal Dropsy, Med.-Chir. Rev., 1854-55.
T Dickinson, op. eitat, p. 90.
1 Dr. Goodfellow on Diseases of the Kidney, p. 177.
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injected, and strips off easily, without dragging any of the paren-
chyma with it. Bereft of its capsule, the kidney itself is softer
than in health, inelastic, doughy. Ifs surface is smooth and ex-
hibits a peculiar mottled appearance, which is due to the fact
that the little circlets of veins which form the boundary of the
lobules are distinetly injected, while the area included by each
circlet is paler than in health, and in the more advanced stages
even yellowish-white in color. This “irvegular mixture of
congestion and ansemia,” as Dr. Johnson calls it, is further con-
tributed by the injection of other veins, indistinct in health.
The stellate veins, which are also more or less injected, are not
S0 conspicuous as in chronic parenchymatous nephritis. Spots
of heemorrhagic extravasation are also found seattered over the
surface.

On section it is evident that the enlargement is due to
change in the cortex and the interpyramidal convoluted portion.
The cut surface is smeared over with a dark-ved or chocolate-
hued blood, but on seraping or washing it away, the vessels are
found similarly injected to those of the surface, and between
them the same paleness or yellowish-white hue. The Mal-
pighian bodies appear as distinet dark-red dots, and any lin-
ear vessels are distinetly filled, while punectiform heemorrhages
may again be present as on the surface of the organ.

The pyramids are usually not essentially altered in appear-
ance. They may be congested, and this may increase the vivid
contrast already existing between their dark-red color and the
pale cortex. In cases of extreme swelling, the pyramids may be
compressed in their central portions by the interpyramidal con-
voluted structure, which shares the enlargement of the cortex
of which it is an extension, producing the very characteristic
appearance first compared by Rayer to a wheat-sheaf,

Minute Changes.—These are confined almost solely to the
cortex. They begin at least in the epithelium, and va ty a
good deal with the stage of the disease. The earliest con-
dition of the cells is undoubtedly that of cloudy swelling,
the result of increased nutritive activity, In this state the
cells are swollen, slightly more cloudy than usual, in conse-
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quence of a deposition of albuminous granules in their interior,
which may accumulate to such extent as even to obscure the
nucleus. Although kidneys removed after death from cases
of acute parenchymatous nephritis have as a rule advanced far
beyond this stage, yet it is often possible to find points less
advanced at which cloudy swelling exists alongside of more
advanced stages, while alongside of these again may be tubes
in which the epithelium is healthy. As a result of the cloudy
swelling, the cells are larger, and the tubes are therefore
broader than they are in health, but a stage later the widen-
ing is more marked and the tubes are filled with more highly
as well as moderately granular cells, to which are added free
oranular matter and often red blood-corpuscles. Under a
low power the tubules appear as black, more or less opaque lines.
The granules result from the breaking down of the cells, and
the blood-disks are, of course, derived from the capillary vessels.

A closer examination of the cells at this stage, as obtained
by seraping or examined in situ, shows them to be granular
in various degrees. In some the nucleus is still visible, in
others demonstrable by the aid of staining fluids, but otherwise
invisible, and in others still, entirely obscured. Occasionally
a few fat-drops may be present. In other situations the
cells are so closely packed in the tubules that they cannot be
differentiated, are apparently fused in one continuous, dark
granular mass. This is the result of a hyperplasia of cells,
and it is to these tubules thus distended with granular cells
and their debris, dark by transmitted light, but white by re-
flected, that the pale or white color seen between the injected
bloodvessels owes its origin.

Minute extravasations of blood visible to the naked eye have
been referred to. These are found to oceupy the tubules, and
come either by diapedesis or rupture, from the capillaries of
the Malpighian glomeruli, which, in the fresh condition, are
also distended with blood-corpuscles, In a still more ad-
vanced stage, however, the Malpighian bodies may be paler, in
consequence of the compression exerted by the still more
swollen tubules, or by the proliferated cells peculiar to the
capsule and its glomerule (glomerulo-nephritis).

- =
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Custs of the uriniferous tubules are also often found in situ.
These are either blood-casts or small hyualine casts. These
hyaline casts ave fibrin, and when after contraction they are
expelled from the tubule they may carry the epithelium of the
tubule with them, thus producing a so-called epithelial cast.

Oertel claims that in renal diseases following diphtheria
he has found “great numbers of mierococei and exuberant
proliferations of the same,” both in the renal tubes and Mal-
pighian bodies. Heller* alleges he has repeatedly found the
bloodvessels and their branches in acutely inflamed and swollen
kidneys from cases of pywmemia, greatly dilated and plugged
with masses, which under low powers presented a peculiar
grayish-yellow appearance, and with higher powers were
found to consist of extremely minute, highly refracting gran-
ular particles, placed at equal distances from one another.
These particles he considered spherical bacteria, and the re-
sulting masses bacteria-emboli.

The epithelium lining the tubules of the straight tubes is
unchanged, but the tubes themselves often contain the same
cellular and granular material contained in the convoluted
tubes, which has descended from the latter,

The Interstitial (intertubular) Tissue of the Kidney in Acute
Parenchymatous Nephritis.—The changes above deseribed, it is
seen, belong to the tubules and bloodvessels. In most cases of
acute parenchymatous nephritis, there is no interstitial change,
no formation or deposit of new material between the tubes,
This assertion may be reaffirmed, but requires some further
comment. Itis certainly not presentin the earliest stages ; but
sooner or later such changes do present themselves, and it is a
matterof duration of the diseaseas to whether they appear or not.
It the disease continues without permanent amendment for three
monthsor longer, they will certainly have made theirappearance.
But here the border between acute and chronie parenchymatous
nephritis has been passed. It is impossible to say, however,

#* | o H = o ] ! ® (o
See Bartels, in Ziemssen’s Cyclopeedia of Medicine, vol, xv, 1877, p. 272,
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phritis after scarlet fever. These he included under the title
glomerulo-nephritis, and aseribes them to a proliferation of the
nuclei in the interstitial tissue of the glomerule, the existence
of which Axel Key had previously asserted. In this condition,
according to Klebs, the Malpighian bodies appear to the naked
eye as little white bloodless points. The urinary tubules are
often not at all altered, though sometimes the convoluted
tubules are slightly cloudy. The microscope discovers neither
proliferation of epithelial cells (the so-called renal catarrh) nor
interstitial alterations—nothing but the phenomena of conges-
tion, if the Malpighian bodies are ignored. DBut the cavity
of the Malpighian capsule is filled with small angular nuclei
imbedded in a fine granular mass which almost completely
covers the vessels. This, Klebs says, is not the endothelial
lining of the capsule, because, on careful dissection by needles,
this endothelium is found very slightly altered; ordinarily
clearer and more firmly adherent than in health, occasionally
fattily degenerated. He believes it is the compression of the
vessels of the Malpighian body by this hyperplasia which
sometimes causes the sudden, almost total suppression of urine
and acute dropsy in cases of scarlet fever, followed by uremia
and death in from 12 to 24 hours.

Johnson™ remarks that the nuclei in the walls of the capil-
laries of the Malpighian body are abnormally conspicuous.
Birch-Hirschfeldt describes a proliferation of nuclei between
the vascular loops and the epithelium ; Cornil and Ranvier? a
swelling and granular condition of the capsular epithelium and
nuclear proliferation and fatty degeneration of the capillary
wall.  Bartels§ gives a drawing by Colberg of a glomerule from
a case of chronic parenchymatous nephritis, in which the capil-
lary nuclei are in a state of proliferation. And Litten|| has

* Johnson, Lectures on Bright's Disease, New York, 1874, p. 30.

t Birch-Hirschfeld, Pathol. Anat., Leipzig, 1877, p. 1021.

1 Cornil and Ranvier, Precis d’Histologie Pathol., Paris, 1876, p. 1026.
American Ed., 1880, p. 616.

¢ Bartels, in vol. xv, Ziemssen's Cyelopredia, New York, 1874, p. 373.

| Litten, Charité Annalen, t. iv, p. 30.
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described marked proliferation and desquamation of the epi-
thelium of the glomerulus itself, as well as of the capsular
epithelium in a case of scarlatina.

But Langhans* has quite recently furnished the most com-
plete and thorough aceount of the changes in the Malpighian
body yet published. T have already made use of Langhans’s

paper in my account of the histology of the Malpighian body.
It will be remembered that there are, according to him, three

sets of cells contained in it, viz., the cells forming the lining
of the capsule, the epithelial cells covering the glomerule or
capillary coil, and the nuclei of the capillary vessels. Langhans
was unable to convince himself of the existence of the stellate
elements which Axel Key described as connective tissue cells,
nor of the presence of any connective tissue within the capsule,
except the adventitia of the vas afferens, which extended only
as far as the branching of this vessel. But of the three sets of
cells described by him all share in the pathological processes
of the kidney.

First, as to the epithelivin of the capsule, it exhibits in its
slightest degrees of alteration, such as oceurs in a congestion of
the kidney, a simple overgrowth of the cells, so that instead
of being flat they are more comparable to the epithelial lining
of the tubules in their convoluted portion. The nucleus is
larger, oval, and fills the cell almost completely. This degree
of alteration occurs in any of the forms of Bright’s disease.
Increase in the number of eells, resalting in stratified layers,
is a much more rare occurrence, but Langhans has seen it in
acute nephritis where there were heemorrhages within the cap-
sule, Here the Malpighian body is elongated in a direction
parallel with the axis of the medullary rays. This is due to
the presence between the capsule and the glomerule of a cres-
centic mass of cells, of which the thickest portion is opposite,
or nearly opposite, the point of entrance of the vas afferens.
In the spaces between the layers of these eells, which are more

* Langhans, Theodore, Ueber die Veriindernngen der Glomeruli bej
Nephritis nebst einigen Bemerkungen iiber die Entstehung der Fibrin-
cylinder, Virchow's Archiv, Bd. 76, 1879, s. 85.
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or less epitheloid in shape, are found smaller and larger
lymphoid cells. More freqnent than this extreme degree is
partial thickening of the capsular epithelium.

Fig. 30,

Proliferation and thickening of the capsular epithelinm with compression of the
glomerule, 3 120.—After LANGHANS.

With regard to the effect of this proliferation upon the func-
tion of the kidney it is not unlikely that by exerting a pressure
upon the capillaries of the glomernle it diminishes the quan-
tity of urine seereted, especially as in Langhans’s eases such a
diminution occurred, and especially also as proliferation of the
interstitial tissue in contracted kidney is attended by an opposite
result; and alterations of the epithelium of the tubules are
not necessarily attended by such results. The hemorrhages
which sometimes oceur in the Malpighian body where these
alterations exist, Langhans would locate, not in the capillaries
of the glomerule itself, but in those of its capsule, since the
blood is not found on the surface of the glomerule, but be-
tween the layers of the thickened capsular epithelium,

Next, as to alterations in the glomerule-epithelivm, it is
found that in inflamed kidneys the epithelium is not so readily
removed in shreds, but rather in isolated cell elements; in
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heemorrhages from the glomerule and conspicuous thickening
of the capsular epithelium ; also in a slight degree in granular
atrophy of the kidney. On the other hand, in five cases of
scarlatinal nephritis he failed to find any considerable swelling
of the glomerule-epithelium. A single case of large white
kidney, with hypertrophy of the left ventricle, attended during
life by a very copious (4000-5000 cc., 133-166 f5) highly
albuminous urine and numerous casts. Langhans thinks a
good deal of light has been shed upon it by this condition of
the glomeruli, in which alone the case differed histologically
from other large white kidnevs. To this he thinks may be
referred the extraordinary increase in the quantity of urine,
while the condition itself may be compared to a desquama-
tive catarrh of the mucous membrane, which is in like manner
attended by the exudation of a highly albuminous exudation,
He does not, however, venture a decided opinion, since he lost
the most favorable opportunity for investigating the eondition
of the capillaries. I cannot myself comprehend why such a
proliferation should inerease the quantity of urine, but would
rather expect that it would operate similarly to the overgrowth
of the capsular epithelium to compress the glomerule, and thus
diminish the quantity of urine secreted.

Finally, as to changes in the capillary nuclei, according to
Langhans these are by no means so rare as the silence of
modern literature on the subject would lead one to suppose,
although for their recognition more careful investigation is
necessary than for the recognition of either of the two already
considered. To this end complete isolation of the capillaries
from each other and from the epithelium is essential, and is
accomplished by means of dissection with and without artifi-
cial injection of the vessels. Even by low amplification a dif-
ference is observed hetween these Malpighian bodies in which
the capillary nuclei are altered and those in which there is a
proliferation of the epithelium. The glomerule is enlarged
(-2 t0 .35 mm., ;15 to 44 inch), and fills closely the entire
cavity of the capsule, appearing, especially in the fresh
condition, as a compact intensely clouded mass. But in hard-

7
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partial success. The extreme resistance results in a dilatation
of the vas afferens outside of the Malpighian capsule and of
the afferent arteries. Langhans found the diameter of the
former vessel from a boy twelve years old who died of acute
nephritis, .06 mm. (3} inch) in diameter, the normal in an
adult being .014 to .02 mm. (755 to o'y inch). From
this resistance also result extravasations of blood into the
capsule through the walls of the first branches of the vas
afferens. Later, this finely granular mass appears to fuse
more intimately with the membrana propria of the eapillary
wall and acquires the same optical properties as it. This
process, although apparently independent of the nuclei of the
capillary walls, Langhans calls “ proliferation of the capillary
nuclei.”” He also remarks that evidence is wanting as to
whether the colorless corpuscles share in the process.

As to the cireumstances under which these alterations occur,
Langhans has never found them absent in the large white kid-
ney, all the glomernli being affected. He has also found them
in acute nephritis, in one case along with proliferation of the
capsular epithelium. Upon scarlatinal nephritis he had, how-
ever, made no observations. In granular atrophy the altera-
tion is absent as a rule; it may be present, however, as a stage
preliminary to contraction.

The influence of this nuclear proliferation of the capillaries
upon the secretion of urine is difficult to determine in conse-
quence of important alterations in the other elements of the
kidney. Tt is very probable that it may cause a diminution
in the quantity of urine secreted, and in this Bartels agrees
with Langhans,

After carefully examining this subject I cannot but think
that the proliferation of capillary nuclei is the same condition
as that described by Klebs as a proliferation of the nuclei of
the interstitial connective tissue of the glomerule, but which
Langhans has been unable to discover, Klebs's drawing in his
Pathological Anatomy, p. 646, is very coarse and difficult of
fnterpretatim]. Both authors describe a nuclear proliferation
imbedded in a granular matrix, but while Klebs puts it out-
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side of the bloodvessels, Langhans puts it within. The
question is by no means an easy one to settle, and I would
not pretend to decide which is correct. 1 have carefully
studied preparations in which this nuclear proliferation in the
glomerule was marked, but by the optical means at my disposal
could not decide upon their exact seat. Reasoning from the
fact that they were accompanied by a general nuclear prolif-
eration in the situation of the connective tissue elsewhere in
the kidney, it would appear likely that they should occupy
it here in the glomerule. But Langhans’s work seems to have
been carefully done, and the difficulty of artificial injection as
well as the dilatation of the afferent vessels point to the cor-
rectness of his views. Further researches are necessary to
settle the question. In either situation the proliferation would
necessarily have the effect of diminishing or suppressing the
secretion of urine,

Symptoms and Course of Acule Parenchymatous Nephritis.

The mode of onset of acute nephritis is not uniform, but
among the symptoms earliest noticed is slight swelling or
puffiness in the face, below the eyes. This edema rapidly
extends to the upper extremities and trunk, and thence, if the
disease does not abate, into the lower extremities and ab-
dominal walls. In the male, the scrotum and prepuce are
favorite seats of swelling. I have known the latter in a little
child to be so great as to obstruct the passage of urine and re-
quire catheterization, and that of the scrotum to result iu
sloughing. The great serous sacs are the last to fill with fluid
in acute nephritis, although in bad cases ascites not unfre-
quently occurs, while there may also be transudation into the
pleural and pericardial cavities. The degree assumed by the
general anasarca is sometimes enormous, resulting in the ex-
tremest distortions. The eyes may be actually closed by the
swelling, and movement of the lower limbs rendered almost
impossible. Dropsy does not always follow the order here
pamed. Much depends upon the position of the patient.
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Thus if he be upon his feet, the latter may be the first to swell,
or if he be lying in the recumbent position, the back may be
the seat of the first swelling.

Simultaneously with, and sometimes earlier than the drop-
sical symptoms, is a diminution in the quantity and alteration
in the quality of the wrine. The former may amount to actual
suppression, The latter is manifested by alteration in color,
specific gravity, sediment, and chemical composition.

First, as to color, instead of the normal amber or lemon-yel-
low hue, the urine presents, if acid in reaction, as it always is
in this disease when freshly passed, a peculiar smoke-hue, due to
the presence of a small amount of blood. This peculiar hue is
difficult of further description, although once recognized is
always remembered. As stated, it requires an acid reaction
for its production, and the same urine alkalized presents a
brighter red color. The smoke-hue also becomes red if the
quantity of blood is large, which is not often the ease ; but here
again the peculiar tint returns if the blood is allowed to sub-
side. If the urine is very small in quantity, and there is much
sediment, the former is turbid, and may have a brownish tinge.
The bloody urine of acute Bright’s disease disappears sooner
or later before the other acute symptoms subside, and may
reappear.

The specific gravity of the urine at first is high, 1025 to
1030, partly due to the diminished quantity and partly to the
admixture of blood. Later, if the symptoms abate, the specific
gravity diminishes with the increase in the quantity. Or if
the disease lasts for any length of time, or passes over into the
chronic form, a similar reduction in weight oceurs; this may
result in a specific gravity of as low as 1010.

As to chemical composition, the chief alterations is in the
presence of albumen. This is generally large, the urine often
solidifying on the application of heat and acid, while it con-
stantly contains more than half its bulk. This albumen is
derived in part from the extravasated blood, and in part is a
result of the inflammatory action,

I have already referred to the carelessness of expression often
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used in indicating the quantity of albumen. Thus it is said
that albumen is 50 or 75 per cent. when this proportion of the
bull tested is intended. In point of fact it is rare that more
than @ half of one per cent. of albumen is found in acute ne-
phritis when accurately determined by gravimetric measures,
These are rarely used on account of the time required for their
use. Painsshould, therefore, be taken to indicate exactly what is
intended. The actual amounts of albumen found in acute ne-
phritis, though relatively large, may be as low as .2 of one per
cent. DBartels reports a case in which the albumen reached
1.525 per cent., or 12.962 grams (200 grains) in twenty-four
hours.

Next in importance is the reduction in the amount of wrea,
which is invariable until convalescence sets in. The degree of
diminution is, on the other hand, quite variable. - There is a
good deal of range, within the limits of health, in the quantity
of urea eliminated in twenty-four hours—from 20 to 40 grams
may be admitted in the adult. Tn a case reported by Dickin-
son the amount declined to .72 grams (11.1 grains) in twenty-
four hours; in another, by Rosenstein, to 1.4 grams (21.5
grains); in another, by Bartels, to .8 of one per cent. (normal
015 to .03). More frequently the amount is reduced to one-
fourth or one-half the normal. Such diminution, if large, is
of the gravest importance, as some of the most serious symp-
toms depend upon it.

In general it may be said of the other normal constituents
of the urine, uric acid, phosphoric and sulphuric acid, chlorine,
ete., that they are all diminished, but no clinical significance
attaches to such diminution.

As to sediment, the urine of all cases of acute parenchyma-
tous nephritis deposits a sediment which in the early stages,
at least, is copious and brownish or reddish-brown in hue;
later it may diminish in amount and assume a lighter color.
Microscopical evamination reveals this deposit to be made up
mainly of casts of the uriniferous tubules, free cells from these
same tubules, blood-corpuscles, red and colorless, and very
constantly crystals of uric acid, together with granular urates.
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The casts include the varieties known as epithelial casts, blood
casts, hyaline casts, and dark granular casts. The hyaline
casts are probably pure fibrin. The epithelial consist of the
same material, to which epithelial cells of the tubules and blood-
corpuscles have become attached. The epithelium thus at-
tached, as well as that which is found free in the urine, is
variously altered. Some of the cells are merely the secat of
cloudy swelling, others are decidedly grauular, while others
again are converted into compound granule-cells, or exndation
cells, by complete fatty degeneration. The latter indicate
such extreme derangement of nutrition from pressure, re-
moteness of the cell from its blood supply, or other cause of
loss of balance between the nutriens and nutriendum, that fatty
metamorphosis oceurs, ~ Casts containing a few oil-drops may
also be present; but much oil is not found until the case has
continued for some time, in fact become chronie, |

Acute parenchymatous inflammation of the kidneys is rarely,
if ever, so infense that suppuration results ; so that pus isalmost
never found in the urine from this cause. There may be an
increased number of leucocytes which have passed through the
capillary walls into the tubules during the inflammatory process,
and thence down the tubules with such urine as may be secreted,
but the number is rarely so great as to constitute pus. I, at
least, have never known it to oceur. The blood found in the
urine doubtless comes from the ruptured bloodvessels of the
Malpighian glomerule.

Along with the diminished quantity of urine is often met a
disposition to frequent micturition, the efforts at which are
only partially successful, resulting in the emission of from
a few drops to a tablespoonful. This frequent desire to pass
water is a purely reflex symptom, the bladder being fiee from
disease. It sometimes precedes, in point of time, all other
symptoms,

The train of nervous symptoms usually known as wremie,
f‘“d aseribed to the accumulation of excrementitious substances
in the blood, does not invariably present itself. When present,
however, it adds a phase of gravity which dare not be over-
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looked. We should, therefore, be always on the alert to recog-
nize them,

The first of these usually observed is drowsiness, which may
be sudden or gradual in its onset, and may be slight or pro-
found. From the latter degree the transition is easy to the
next symptom, that of coma, which is indeed nothing but a
profound sleep from which the patient may or may not be
temporarily aroused. Alternating with the latter may be epi-
leptoid convulsions, which are the most alarming and dangerous
symptom of Bright’s disease. This is not always the succes-
sion of these symptoms. Convulsions most frequently succeed
drowsiness, but as often precede coma, and they may occur
without being preceded by drowsiness while the child is play-
ing and to the unsuspecting parents convaleseing. Indeed
there may be no suspicion of Bright’s disease whatever until
convulsions suddenly seize the child and possibly continue
with alternating coma, and no return to consciousness until
death closes the scene. Drowsiness, in like manner, may be
the first symptom of the renal disease to attract attention,
others being overlooked or possibly even absent. The convul-
sions exhibit every grade of movement, from the slightest
twitching to the most violent epileptiform spasm.

Impairment of vision or actual blindness suddenly occurring
is another symptom of acute uremia, which sometimes super-
venes upon other symptoms of ureemia, or it may itself usher
in the unfortunate complication. This blindness, it must be
remeimbered, is something altogether different from that which
is the result of organic retinal changes, which are rare in acute
nephritis, but common in some of the chronic forms. The
exact cause of this blindness, in acute uremia, is as yet undv-
termined.

Headache and irritability of temper are occasionally due to
ursemia, while nausea and vomiting are not infrequent. They
show themselves at different stages and in different degrees.
When vomiting accompanies scanty or suppressed urine, the
vomited matters sometimes exhibit a urinous odor, the elements
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of urine, more particularly urea and its derivative, ammoninm
carbonate, being thus supplementally eliminated.

Ttehing of the skin is another symptom sometimes present
in urremia. It is probably due to the irritant action of the
urea upon the nerves of the skin as it is being supplementally
eliminated by that organ. That such increased elimination
takes place is attested by that rare, but still unquestioned oc-
currence in which the entire integument is covered with a frost-
like coating which has been found upon analysis to be erystals
of pure urea. \

Another rare symptom of ursemia, which belongs rather to
the uremia of chronic renal disease, is asthma, wremic asthma
as-it is called, This is a true asthma, a spasmadie contraction
of the bronchial tubules, accompanied by the usual labored
breathing, which occurs in paroxysms, most frequently at
night, and which break up with the appearance of copious
frothy secretion just as in the ordinary spasmodic asthma.
The view that these attacks are uremic in origin is sustained by
Bartels,* Dickinson,t and Allbutt,} but denied by Rosenstein.
They are to be distinguished from paroxysms of dyspncea due to
@dema of the lung, which is not infrequent in acute nephritis,
by the absence of the fine, moist réles which attend the latter;
and from other conditions involving the lungs and pleura, by
the absence of the physical signs present in these conditions.
Of course it is not impossible for nephritis to happen to an
asthmatic whose attacks would then oceur as before, indepen-
dent of the uremic cause, or might be increased in frequency or
rendered more unmanageable by the latter,

The symptoms of acute parenchymatous nephritis which
have been detailed are those which may be considered most
essential to its recognition. There ave, however, others which
are less peculiar to it, or oceur also in other diseases. These
should be referred to in order to give completeness to our pic-
ture,

* Bartels, op. citat., p. 111.
T Dickinson, op. citaf, p. 177,
1 Allbutt, British Med. Journ,, September, 1877,
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One of these is fever. It would be expected that in inflam-
mation of the kidney, as in inflammation of any organ, there
would be fever. Such is the case. But two circumstances
combine to make this symptom of little diagnostic value. In
the first place, it is of itself not very marked, and in the second
there is very constantly fever in scarlatina to which it is so often
superadded, and the increment thus resulting is not sufficient
to demark it from such variations in temperature as the orig-
inal disease itself is subject to. Of course, the fever of an acute
idiopathic nephritis, resulting from exposure to cold, would be
more promptly noticed, but here, again, there is nothing dis-
tinctive about it.

Pain over the region of the kidney is another of these symp-
toms. It is more frequently absent than present, and when
present it is not great. More frequently it may be elicited by
strong pressure. When present it may radiate from its central
seat to the groin and surface of the thigh.

Again, acute nephritis, after scarlatina, may be ushered in
by vomiting, which is probably the result of a reflex irritation
of the stomach, and is quite independent of that which has
been referred to as the result of ureemia. Obstinate derange-
ment of digestion may result from the same cause, which is
particularly manifested when an attempt is made to use solid
food. :

On the other hand, some of the best-known and most con-
stant symptoms are sometimes wanting. Thisis the case with
dropsy, which is occasionally absent, especially in cases fol-
lowing diphtheria. But still more remarkable are those very
rare cases in which albuminuria and casts, one or both, are
wanting. This unquestionably happens in grave cases, for
short periods of time, but has never been known to exist
throughout a case where examinations have been repeated and
continued. Bartels, during an epidemic which prevailed in
1853-54, met a few cases in which dropsy set in after scarlet
fever, although the urine passed by the patients contained no al-
bumen. In all these cases very little urine was secreted, in
one, only two tablespoonfuls in the twenty-four hours; very
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soon afterwards a more abundant excretion of bloody wurine set
in, while the dropsy increased and the cases passed through the
course of scarlatinal nephritis. Henoch reports a case, which
is quoted by Bartels, wherein a boy of twelve, three weeks
after having had scarlatina, was admitted to the Chariteé, in
Berlin, with cedema of the face and scrotum. His urine was
scanty, acid, deposited a sediment, but was free from albumen.
The microscope “revealed no elements which would indicate
the existence of a nephritis,” the sediment consisting entively
of amorphous urates which disappeared on the application of
heat. During the next two days the cedema increased, but
the urine remained unchanged. At the end of this time, at
night, he had a violent convulsion followed by unconscions-
ness. The next day the urine, drawn off' by catheter, contained
a large amount of albumen and hyaline casts beset with fat-
granules. He died two days later and the autopsy revealed
well-marked parenchymatous nephritis in both kidneys. In
another case of anasarca after scarlet fever, described by He-
noch, the urine for two weeks sometimes contained albumen
and sometimes not. The only explanation of these cases
is that suggested by Bartels, that in the spread of the ne-
phritis over the organ, portions become involved to the extent
of actual suppression of urine while others remaining healthy
secrete the only urine which enters the bladder. Of course
such a thing would be impossible if the entire area of both
kidneys is involved, which ordinari ly happens sooner or later,
Here we must have either entire suppression or albuminous
urine. It is possible also that in acute nephritis we may have,
temporarily, albuminuria without casts, and easts without al-
buminuria, but such conditions must be very temporary and
exceptional ; and the statement of M. Phill; ppe, referred to by
Dickinson as quoted by Jaccoud, that of sixty patients affected
with scarlatinal dropsy, there was not one in whom there
was albuminuria is simply absurd. T have already shown
(p- 59) how in convalescence the albumen may disappear
before the casts contained by the tubules had all escaped.
On the other hand, the proportion of casts varies greatly ;
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{ungs occurs as a part of the general tendency to dropsy, and may
be a grave symptom resulting in death by suffocation. It is not
the result of an intercurrent bronchitis. Pnewmonia, on the
other hand, is an occasional legitimate complication. Inflam--
mation of the serous membranes is more truly a complication, but
not every case in which there is effusion into a serous cavity is
of such a nature. Such are, again, local dropsies. But inflam-
mation of serous membranes is rather more prone to occur,
while the exudate is apt to assume a purulent character, thus,
also, increasing the gravity of the case—indeed causing its fatal
termination. Pleurisy is the most frequent form of this in-
flammation, pericarditis next, and peritonitis next.

Hypertrophy of the heart is not a frequent complication of
acute nephritis. It isa well-recognized one of chronic Bright’s
disease, and is ascribed by some to the impurity of the blood
and consequent resistance of the arterioles to its admission into
them, and by others to the resistance to the movement of the
blood through the diseased kidney. TIn either event fime is an
essential condition to its production. It is not, therefore, until
the kidney disease has existed for some time that it can ordi-
narily occur. IHence in true acute nephritis it would not be
present. If; however, the disease be much prolonged, so as to
become subacute or chronie, it may present itself. It occa-
sionally happens, however, that the hypertrophy occurs earlier.
Thus Dickinson reports a case recognized at eight weeks, and
confirmed by post-mortem examination at ten weeks, in a
child of seven years. Tn children the heart hypertrophies
more rapidly than in adults,

Allusion has been made to the gastrie symptoms which very
commonly attend acute nephritis, especiall y after scarlet fever,
Dr. Fenwick* and Dr. Wilson Foxt have shown that these
are associated with organic changes in the structure of the
stomach. ~ Dr. Fenwick characterizes these as gastritis, as
evidenced by increased vascularity of the mucous membrane,

* Fenwick, Samuel, The Morbid States of the Stomach and Duodenum,
1868, p. 177.

T Fox, Wilson, Medico-Chirurg. Transac., vol, xli, p. 361,
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distension of the tubes by a confused mass of cells and gran-
ular matter, and occasional thickening of the basement mem-
brane. To these Dr. Fox has added thickening of the inter-
tubular tissue.

Notwithstanding the frequency of convulsions in acute ne-
phritis, structural alterations in the brain are almost unknown,
Apoplectic effusions do not oceur in most cases, probably
because of the comparative structural integrity of the blood-
vessels of the brain in the young, in whom the disease mainly
oceurs.

In like manner the blindness which not infrequently occurs
as a symptom of uremia, is unattended by retinal changes, nor
does that condition known as albuminuric retinitis oceur in
acate parenchymatous nephritis except with the extremest
rarity.

Diagnosis.

The diagnosis of acute parenchymatous nephritis is ordi-
narily quite easy. The previous history, the usually easily
recognizable cause, the suddenness of the attack, the scanty
and bloody urine with its high specific gravity, the copious
albuminuria, the blood and epithelial and dark granular casts,
the blood-corpuseles, free epithelium and compound granule-
cells in the urine,—these are a combination of symptoms
which admit of only one interpretation. At a later stage, the
absence of one or more of these symptoms may somewhat
increase the difficulty, but it is scarcely possible to err if those
which remain are duly considered. It must be remembered
also that an acute condition, such as this described, may
supervene upon any one of the chronic forms of Bright's
disease to be deseribed.

It is very desirable for the sake of treatment that the renal
complication caused by scarlet fover should be recognized at
the earliest possible moment. To this end the test of Dr. Ma-
homed for minute traces of hemoglobin which are present in
the pre-albuminuric stage of scarlatina will be found invalu-
able, provided his views are sustained. According to him, the
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first result of the high vascular tension which forms part of
the nephritie process, is the transudation of a minute trace of
hemoglobin, before the albumen makes its appearance. In-
deed the test is inoperative when albumen is present in the
urine. Dr. Stevenson’s modification of the test,* acknowl-
edged by Mahomed to be the more brilliant in its results, is
performed as follows: To a dvop or two of urine in a small
test-tube, add one drop of the tincture of guaiacum and a few
drops of ozonized ether ; agitate, and allow the ether to collect
at the top. If hemoglobin be present, the ether carries with
it the blue color that is produced, leaving the urine colorless
below. The discovery thus made, according to Dr. Mahomed,
often enables the practitioner to avert the inflammation by a
brisk purge or copious sweat. The test will also respond just
after the albumen has disappeared, as well as just before it
shows itself. Saliva, nasal mucus, iodine in minute quanti-
ties, all strike a blue color with tincture of guaiacum, some
without and some with ozonic ether. Their presence should
therefore be guarded against,

Prognosis,

Grave as is justly considered this disease, recoveries from it
are numerous, and the prognosis is generally favorable. Even
without treatment cases are known to have recovered, and
much may be accomplished by a judicious treatment. The
prognosis should, however, always be guarded, as insidious
causes may produce death when it is least expected. Among
the most important of these is ursemia, and I ean best illustrate
my meaning by narrating a case:

A child about five years old had an imperfectly developed
attack of scarlatina, which was considered simple sore throat,
and he was allowed to go out of the house in win ter weather.,
Dropsy supervened, and the mother carried him to a homeeo-

* Dr. Mahomed’s original test may be found in the author's Manual on
the Practical Examination of Urine, 8d ed., 1880, p. 73






ACUTE PARENCHYMATOUS NEPHRITIS. 113

toration, and abundant small riles. Purulent evudation into
the serous cavities may also precipitate death.

The symptoms of gravest import are therefore those of
ursemia, manifested in any one or all the various ways, the
presence of any of the complications alluded to, and especially
suppression of urine. Cases should not, however, be despaired
of even when there is complete suppression of urine. My
friend Dr. Wharton Sinkler reports a case of recovery in which
there was suppression of urine for five days, following scar-
latina.* Always, however, suppression of urine is the gravest
of symptoms, and death generally ensues within a couple of
days after it sets in. The possibility of sudden death should
always be borne in mind, and mentioned to the relatives
of the patient, although the number of cases in which this
occurs is not very great, Of course the longer the duration
of the case, the less the likelihood of recovery.

Treatment.

There is no doubt that many cases of acute nephritis re-
cover while the conditions of rest, quietude and warmth are
maintained. And it is further certain that, whatever other
means of treatment are used, these three conditions are abso-
lutely necessary to recovery. A patient with acute Bright’s
disease, therefore, whatever its mode of origin, should be put
to bed, kept quiet, and warmly covered.

I should seldom, however, be satisfied with this mode of
treatment alone. The selection of other remedies will depend
somewhat upon the severity of the case. If the urine be sup-
pressed, dry cups, or in severe cases, cut cups to the loins, will
so divert the blood as to permit a relief to the stagnation which
always exists in the acutely inflamed kidney. These cups
should be followed by a warm, moist poultice to the same
region, which, indeed, should be used under any eircum-
stances, whether the cupping is necessary or not. Poultices

* American Snpplement to the Obstetrical Journal of Great Britain and
Ireland, Dec., 1878,
8
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But the reason for which I early employ a purgative is not
more for either of these objects than to promote the action of
other remedies, a purpose which applies not only to the treat-
ment of Bright’s disease, but also to that of all diseases. It is
a well-known fact in the absorption of fluids, borne out by the
phenomena of osmosis, that this does not take place rapidly
when the bloodvessels are congested and there is a slowly-
moving current. The well-known experiment of Magendie
beautifully illustrates this. This consisted in injecting into
the peritoneal cavity a colored fluid, which at first was not ap-
preciably absorbed, but which, on opening a bloodvessel, dis-
appeared rapidly before his eyes. The treatment of any case
of acute Bright’s disease is therefore well commenced by the
use of a cathartic, and after its effect the prompt action of other
remedies may be looked for. Indeed, it is almost useless to
administer any remedies before some action is obtained from
the bowels, as they will be many hours in producing their
effects ; whereas after such influence they will be as many
minutes. For these purposes an aperient should be given
early in ordinary cases of acute Bright's disease. The purgative
most suitable for this is a saline. A simple dose of bitartrate or
sulphate of potassium, of magnesia for children, or citrate of
magnesium, or epsom salts for adults will be sufficient. The
indication is to get a watery stool as soon as possible. In view
of the fact that the stomach is often sensitive, it is desirable
to use an aperient which is not nauseous or irritating, and
to this end, some one of the delicate effervescing preparations
g0 common in modern pharmacy may be used.

Next, or simultaneously, we have to promote the action of
the skin. This is favored by the maintenance of warmth and
avoidance of cold, already insisted upon. But we are not con-
fined to these protecting measures. The skin may be made to
do the work of the kidney itself, and thus one of the most
alarming dangers of Bright's disease, uremic intoxication,
averted, while at the same time the congestion of the kidney
is also relieved.

The class of remedies which produce this action are diapho-
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case of acute Bright's disease which has been left to recover
without treatment is always ushered in by a most copious
diuresis. This is usually explained by the fact that urea
itself is a decided diuretic, as may be shown by injecting it
into the bloodvessels of any animal,—an operation which is
followed by copious diuresis. In the early stages of Bright’s
disease the urea and other organic constituents are retained
in the blood, and when the circulation through the kidney
becomes free, they exert their diuretic action. It will be
observed, however, that this takes place only after the circula-
tion becomes free, and it must be looked upon, therefore, not
so much as a cause, as a result of an improvement in the
condition of the organ. Nevertheless, to facilitate such a
condition of affairs as copious secretion of urine, and with it
the elimination of those effete matters the accumulation of
which constitutes the chief danger of Bright’s disease,—urze-
mia,—can only be considered desirable if it can be done with-
out exciting congestion of the kidney.

The secret in the proper use of diuretics lies in the selection
of such as effect their object without producing a stagnation ;
and such there are. To understand this properly, it must be
recalled that the seeretion of urine is largely a process of filtra-
tion, a process of squeezing out the water and dissolved ele-
ments by pressure from behind, and that this is accom plished
in the Malpighian bodies by the agency of the arterial pressure
and the force of contraction of the heart. Tt must be remem-
bered that there are two sides to the renal capillary cireulation,
an arterial side and a venous side. The first consists in the
afferent arteriole, and the capillary ball contained in the di-
lated end of the convoluted tubule, and forming with the latter
the Malpighian body; the second, of the capillary network
formed by the splitting up of the efferent vessel after it leaves
the Malpighian capsule, and closely embraces the convoluted
tubules. The area of this is great, and the movement of the
blood slow. As a consequence, a condition favorable to jn-
creasing the blood-pressure in the Mal pighian body exists,
Such pressure is obtained by increasing the foree of the heart’s
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contraction, or increasing the arterial pressure by the introdue-
tion of fluids within the bloodvessels. The effect of this is to
produce a more rapid filtration ; that is, more water is squeezed
out from the bloodvessels into the Malpighian capsules,
whence it is carried downward in the tubules. Now, whatever
remedies increase the force of the heart’s action, or the arterial
pressure by absorption of fluids, will increase the amount of
water thus filtered out. Such remedies are digitalis, the sa-
lines, and diluent drinks generally,—digitalis by increasing
the force of the heart’s action, the salines and diluents by in-
creasing blood-pressure through their absorption.

Digitalis is certainly the diuretic most to be relied upon, and
when combined with the salines, freely diluted, affords a power-
ful lever for good. It is necessary, however, to have a reliable
preparation, and unless one is sure of the quality of the tincture,
it is best to use a freshly prepared infusion. At the same time
‘t is also true that much smaller doses of the tincture are
usually given than of the infusion. Thus, of the latter, f3ss.
-« often administered, equivalent to three and three-quarter
prains, while eight minims or sixteen drops of the tincture,
equivalent to one grain of the powder, are considered a full
dose, a discrepancy which must account for at least a portion
of the diminished effect of the tincture. Digitalis should
therefore be given in sufficient quantity,—f3ss. to £5i of the
infusion to children, and f3ij to f5ss. to adults,—repeated
every three hours until an appreciable effect is produced on
the rate of the pulse, when it should be diminished. Not until
then can we look for a diuretic action. Digitalis, when thus
administered, should, of course, be watched, and the patient
<hould be seen twice a day until an effect is produced. I prefer
to give it at first alone. Of the salines with which it may be
combined, acetate, citrate, and bitartrate of potassium are to be
preferred. Their diuretic action doubtless depends upon the
impetus they give to the osmosis of fluids which hold them in
solution, thus increasing the arterial tension and contributing
to the flushing of the kidney. To adults half a drachm of
these may be given every two or three hours freely diluted,
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beeause water itself is an excellent diuretic; ten grains to chil-
dren as often. There can be no doubt that an increased filtra-
tion of water into the Malpighian capsules aids the separation of
the organic constituents in the second capillary networlk referred
to, both by facilitating osmosis, and by washing out from the
secreting cells of the convoluted tubules the organic matter
already excreted by them.

Another admirable diuretic combination, including all of
these elements, is Trousseau’s diuretic wine, which eonsists of’;

Junip. contus, . - - - . 5 . R

B ubvedisiilinece St s prat i e B Gl L R s i

Puly. scille, . . : ; ; : - . 2

Vin. xerici, . . S Qj.
Macerate for four days and add

Potas. acetatis, . . : : 5 ; : S

Express and filter.
8. Tablespoonful three times a day for an adult.

By such means as these, after the unloading of the blood-
vessels by the action of a purge, we may greatly serve our
patient by diuretics.

On the other hand, turpentine, cantharides, copaiba, and
the elass of diuretics which produce a congestion and stagna-
tion of blood in the second or venous capillary network, are
mischievous, and should not be employed.

Infusion of digitalis may also be used in the shape of fomen-
tations.  Cloths wrung out in hot infusion of digitalis and
laid over the abdomen of the patient, have been known to
produce diuresis when all other measures have failed. But
this is not likely to be called for in mild cases.

The diet of patients with acute Bright's disease, while it
should be nutritious, should be of the simplest and most easily
digestible character. The irritability of the stomach in this
disease has been alluded to, and it is important that it should
not be excited. Milk may be considered the typical food, not
merely because of its easy assimilation and nutritious character,
but because there is abundant testimony to prove that albu-
minuria diminishes under its use, while the proportion of urea
contributed to the blood is less than by animal flesh. While
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solid animal food is not to be recommended, there is no reason
why animal broths and beef teas should be precluded, pro-
vided it is desirable to break up the monotony of a milk diet.
Rice and farinaceous preparations generally, are suitable ad-
juvants to the milk diet. The combination of lime-water, and
still better of carbonated water with milk, should not be over-
looked in the treatment of the sensitive stomach.

Treatment of Acute Urcemia.—The alarming and dangerous
character of the symptoms of this condition lead me to a sep-
arate consideration of the measures required in their treatment.
The treatment which has just been described is such as would
be called for by an ordinary case of acute nephritis of a decided
character. The tendency of it will be to prevent the retention
of those effete matters, whatever their precise nature, which
constitute the essence of uremia, while it is not intended to
reduce the patient by secreting and purging. But notwith-
standing all of our efforts in this direction they sometimes fail,
and we are called upon to contend against convulsion or coma,
or more frequently both in alternation. How shall they be
met? The indication has already been explained. It is the
retention of effete urea and its allies which causes the uremia.
These must therefore be gotten rid of. The kidneys are not
acting and the secretion of urine is suppressed. There remain
therefore but the bowels and skin to operate upon. But the
patient is unconscious and cannot swallow voluntarily. Such
remedies must therefore be used as do not require his co-opera-
tion. These ave croton oil and eateriun. Of the former two
dvops, slightly diluted with plain oil or glycerin, or in case
of extreme necessity undiluted, may be introduced into the
mouth, whence it is quickly absorbed. Its operation may be
facilitated by a rectal injection. Of elaterium a quarter of a
grain in powder may be introduced into the mouth.

In like manner the skin may be made to substitute the ac-
tion of the kidney. At the present day jaborandi is the most
efficient agent by which to accomplish this. The most con-
venient method is by subcutaneous injection of its active prin-
ciple pilocarpin. For an adult one-third of a grain of the
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dissolved muriate thus administered, is generally sufficient to
excite the most profuse diuresis and salivation within half’ an
hour. Should it not, the dose may be repeated. In the
absence of pilocarpin the freshly prepared infusion of jabo-
randi may be injected into the rectum, with almost equally
prompt results. Care must be taken to keep the bulk within
limits lest it be rejected. Four ounces of hot water may be
poured upon a drachm of jaborandi leaves, and when suffi-
ciently cool strained and injected. The doses here referred
to are intended for adults, My friend Dr. Horace Williams
has used the fluid extract in suppository, with excellent results.
A fluid drachm may be inspissated and put into a single sup-
pository. They should be reduced in size, for children, suit-
ably to the age.

I have never seen any of the extreme prostration which is
said sometimes to result from the use of jaborandi. There is
undoubtedly a feeling of weakness and relaxation after a coplous
sweat from this as from other causes, which may be combated
by stimulating and supporting measures where they can be
applied, but under the urgent circumstances here supposed this
needs not be considered. Dysuria is said to occur occasionally,
resulting from jaborandi.

Should these measures produce their physiological results of
purgation and sweating, without relief to the ursemicsymptoms,
they may be repeated in four to six hours.

The hot-air bath, warm-water bath, and warm pack which
were our sole resources for these purposes before jaborandi
and its preparations eame into use, may still be used if the
latter fail or are mot at hand. The hot-air bath is easily
used. A tin pipe two or three inches in diameter with an
expanded extremity under which a spirit-lamp is placed, while
the other end is placed under the bed clothing, will answer
the purpose very well. An ordinary rain-spout may be used.
The warm pack or bath is not so available in acute uremia
because of the unconsciousness of the patient and his inability
to help himself. Sometimes even the hot-air bath fails to
make them perspire, and all efforts seem unavailing,






ACUTE PARENCHYMATOUS NEPHRITIS. 123

Treatment of Complications.—Complications should be treated
by remedies called for by such conditions independent of the
renal canse. Effusions into the pleural cavities and abdomen
are often best relieved by puaracentesis, or aspiration; pneu-
monia and bronchitis by counter-irritation.

These same measures which have been detailed, excepting
the general bloodletting and chloral, may also be employed in
the treatment of suppression of urine or of obstinate dropsy
without uremic symptoms, with such modifications as circum-
stances may suggest, due regard being paid to the strength of
the patient. They will be further referred to when.discussing
the treatment of the chronic forms of Bright’s disease.

Sooner or later also, in the treatment of acute parenchyma-
tous nephritis, supporting treatment is rendered necessary to
repair the losses which the blood suffers by the albuminuria,
and to some extent also by the depleting measures of treat-
ment. These effects should indeed be anticipated by proper
diet, tonics, quinine, especially iron, wine, malt liguors,
whiskey, or brandy as indicated. These measures will also be

more particularly alluded to in the treatment of chronic Bright’s
disease.
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nephritis which we find in confirmed drunkards, those who
are always saturated with whiskey when they can get it, owes
its presence to the latter agent. To be sure it cannot be denied
that the exposure to which these outeasts are subjected, may
be the cause.

That mercury is a common cause of chronie nephritis, as was
believed by the older physicians, is denied by Bartels, who bases
his denial upon the mostextended experience in the use of mer-
cury for syphilis in the hospital at Iiel.

In all the modes of origin of chronic nephritis the rationale
would seem to be that some noxious agent in the blood, whether
introduced from without or retained there from deficient action
of the skin, produces the alteration in the kidney by a slow
but constant irritation of the epithelium which attempts to
remove it.

Morbid Anatomy.

There are two distinet stages in the morbid anatomy of
chronie parenchymatous nephritis, if the disease is of sufficient
duration, viz., thestage of enlargement, or the large white kidney,
and that of contraction, or the fatty and contracting kidney.

I. Stage of Enlargement.—There are few more striking ob-
jects in morbid anatomy than a typical example of the large
white kidney, as the product of this stage of chronic parenchy-
matous nephritis is called. The kidney is large, smooth, white,
or slightly tinged with yellow ; weighs generally from seven to
ten ounces, but is often much heavier. It is usually doughy,
sometimes elastic in consistence,

The capsule, which may be thinner than in health, strips off
easily, but oceasionally drags a little of the parenchyma with
it. When the smooth white surface thus uncovered is examined,
the little capillary circlets bounding the lobules in the normal
organ are in some places indistinct, in others conspicuous ; the
same is true of the stellate veins of Verheyn. Numerous
yellow specks are seen scattered over the surface. Hiemor-
rhagic extravasations are also occasionally present, but very
much more rarely than in the acute form. Alongside of these

the greater translucency of more nearly normal areas results
also in a mottled hue,
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On seetion it is at once evident that the enlargement resides
altogether in the corter, which is at the same time markedly
angemic, its intense white contrasting strongly with the pink hue
of the cones, which, though paler than in health, are much less
so than the cortex. Closer examination of the cortex reveals
the same yellow specks found on the external surface. They
contribute, with similar alterations less decided, to form a
series of dull white strie which alternate with somewhat
broader translucent strize radiating towards the surface; the
former correspond to the avea of the convoluted tubules and
Malpighian bodies,—the labyrin th,—the latter to that of the
medullary rays. In consequence of extreme swelling of the
masses of convoluted tubes which dip down between the cones,
as seen in longitudinal section, there may be produced the
same sheaf-like distortion of the latter which was referred to
as sometimes oceurring in acute parenchymatous nephritis.

"The pelvis of the kidneys in chronic parenchymatous nephritis
is the seat of catarrhal swelling and a slight degree of hyperemia.
 Minute Change—Microscopic examination of thin sections
shows the involvement of both tubes and intertubular substance.
Turning our attention first to the former, many are found
choked with granular cells and the granular debris of cells, caus-
ing them to appear, under the microscope, as black opaque lines
by transmitted light, very similar, indeed, to the tubes in acute
nephritis. In other situations the tubules are filled with fat-
globules and cells in a state of fatty degeneration, Again, the
two elements are combined. In places the lumen of the tubes
is preserved, in others mot. In other situations the cells
are nearly normal. The parts presenting a yellow tinge are
those in which the fatty elements have replaced the normal,
and this is the composition of the yellow specks already alluded |
to as visible to the naked eye. They revresent a coil of tu-
bules filled with oil-drops or fatty cells.® |

Here, again, certain tubules contain casts, usually of the waxy |

=

# Very great differences are noted in different kidneys in the amount of
oil present in the cells, which have never been satisfuctorily explained. Dick-
inson says the cells have a greater tendency to be fatty when cold is the cause.



CHRONIC PARENCHYMATOUS NEPHRITIS, 127

kind. Sometimes, indeed, they are very numerous. Rarely
hemorrhagie extravasations are al-o found in the tubules.

The eapillaries of the cortex are completely or nearly empty
of blood, which has been expressed from them by the dis-
tended tubules. To this, it need hardly be said, is due the
extreme whiteness of these kidneys, whence the name by
which they are known. The Malpighian capillaries are
subject to the changes already described, of proliferation of
capillary nuelei; so, too, the alterations of the epithelium of
the glomeruli there described may also be present as well as
those of the capsular epithelium. From the first would re-
sult thickening and more or less opacity of the capillary walls,
The muscular walls of the afferent arterioles are sometimes
hypertrophied, and the vessels dilated in consequence of the
resistance to the entrance of blood into the glomerule, but
general arterial hypertrophy is not constant in this stage of
the disease. The intertubular capillaries and veins present
no changes except those already referred to as the result of
the compression by the distended tubes,

The medullary cones in chronic parenchymatous nephritis
are more altered than in the acute form, but the changes in
them are quite secondary in importance, and their microscopie
appearance 1s scarcely altered. They are sometimes a little
paler, owing partially to a granular and fatty alteration in the
cells lining the straight tubules, and partly to the presence of
similar cells pushed down from the convoluted tubules above
them. On the other hand, they may even be slightly deeper
in hue from congestion. The straight tubes of the cones as
well as the looped tubes of Henle often contain waxy casts.

In chronie parenchymatous nephritis the inferstitial tissue
15 always altered, and, it may be said, proportionately to
the duration of the disease. Tt has already been said that
any case of parenchymatous nephritis, sufficiently prolonged,
15 attended by a hyperplasia of connective tissue cells, al-
though it is difficult to say when this overgrowth begins,
Langhans reports* a case in which death, occurring five
weeks after the appearance of the first symptoms  directly

* Loe. citat.,, p. 105.
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even larger than the normal organ. Tt is, however, smaller
than the large white kidney, uneven, lobulated, but never
presents the hobnailed or granular appearance of the kidney of
interstitial nephritis. Its capsule does not strip oft' easily as
from the large smooth organ, but drags with it considerable of
the tubular structure. The capsule removed, however, the sur-
face of the kidney exhibits, between the constrictions, the same
pallid speckled appearance, distinet stellate veins, ete., already
described ; and on section the same enlarged angemic cortex.

Microscopically, sections exhibit the same alternation of
groups of normal and choked tubules already described, along-
side of other places in which the tubules together with the Mal-
pighian bodies at their extremities are obliterated. Between
them is found a large amount of interstitial tissue, and the
Malpighian bodies are surrounded by concentric layers of the
same. KEven minute cysts, the result of obstruction of tubules
by the constricting tissue, are found. These will be more fully
described when we come to consider the contracted kidney
of interstitial nephritis, with which also this stage of atrophy
in chronie parenchymatons nephritis will be more carefully
contrasted,

It not infrequently happens that along with the changes
constituting chronic parenchymatous nephritis, are found, to
a certain extent also, those of lardaceous disease. Thus in a
large white kidney, the Malpighian bodies will often strike the
mahogany red reaction with iodine, characteristic of this con-
dition, although the alteration may not be recognizable by the
naked eye. Oceasionally the alteration may even affect the
afferent and efferent vessels. This secondary amyloid change
18 ascribed, by Dr. George Johnson, to the exhaustive drain
which is constituted by the long-continued albuminuria, such
drains, as will be more fully considered under lardaceous dis-
ease, being the common cause of this disease of the kidney.

2
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Symptoms of Chronic Parenclymatous Nephritis.

There are few distinctive symptoms of chronic parenchyma-
tous nephritis, but by a thorough investigation of the case in
all its bearings a diagnosis may generally be made.

Dropsy is, however, almost always present, and it is very apt
to be general, at least involving the subcutaneous connective
tissue generally—the face, hands, feet, legs, thighs, and trunk.,
The serous sacs also frequently contain fluid, almost always in
severe cases, But dropsy is not always thus general. It may
be confined to the extremities or to the face, and in a case now
under my observation, where the diagnosis is peculiarly sus-
tained by the characteristics of the urine, the dropsy is confined
to the scrotum, which is enormously swollen, while there is no
cedema elsewhere. It is not impossible that dropsy may be
entirely wanting, but as a rule no symptom is more constant,
and none gives the patient so much inconvenience, as this one
of dropsical swelling. His legs and thighs are twice their nor-
mal dimensions. They are so heavy he cannot lift them, while
they are often excoriated, and moist with exuding serum, and
smarting with irritation. Very frequently, as the result of
spontaneous rupture of the skin, the discharge of serum is pro-
fuse, saturating the bedelothing, and even dropping upon the
floor ; occasionally, also, with relief to the patient.

Another very constant symptom is anwmia, producing a
peculiar translucent waxy appearance, which is really very
characteristic when present in marked degree, and is often alone
sufficient to sugoest the disease. But there may be very slight
degrees of it which are not at all peculiar.

Again, the debility of those suffering with this condition is
very striking. If able to walk at all, they soon get out of
breath, are immediately exhausted. Locomotion is often im-
possible in consequence of the extreme swelling, even if the
strength otherwise permit it.

Now if such a patient be questioned, and it be found that he
took cold three or four months previous, following which im-
mediately was noted this dropsy, which did not disappear, or
which disappeared and returned; or if it be found that he had
searlet fever some months or even years previous, following
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which there had been swelling which had been more or less
continuous,—if these points are made out the diagnosis is easy,
For it has been a case of acute parenchymatous nephritis which
has become chronic. TIf, however, there be no such history,
but an insidious beginning, traceable to any one of the causes
named, or to no cause, the case is not so clear. But the urine
affords additional symptoms.

Condition of the Urine in Chronic Parenchymatous Nephritis.
—The urine is diminished, but somewhat variable in quantity,
pale in color, of low specific gravity, highly albuminous, and
deposits often, but not always, a copious white sediment.

First, as to quantity. This, as stated, is diminished, but
quite variable, ranging from 300 to 1200 ec. (10 to 40 0z).
It is, however, seldom suppressed, as it sometimes is in acute
nephritis. The quantity of urine also increases as the patient
improves, or as the stage of contraction is entered u pon, so that
it may even exceed the normal.

The specific gravity, notwithstanding the small quantity of
urine, is less than the average of health. Tt varies somewhat,
inversely with the quantity of urine, but the most usual range
is from 1008 to 1015.

The albumen, while also large, varies as to its percentage
amount with the quantity of urine passed—from 1 to 5 per cent.,
or from one-half to seven-eighths the bulk of the urine tested.
The variation in the 24 hours’ quantity of urine should always
be remembered. This is particularly important in testing the
value of various therapeutic measures, some of which, by in-
creasing the quantity of water passed, diminish the percentage
of albumen without diminishing the 24 hours’ quantity. This
is often overlooked. The amount of albumen lost in the urine
is sometimes enormous. It has even occurred that the per-
centage proportion of albumen in the urine has exceeded that
in the serum of the blood from the same patient.  Bartels
accurately determined the 24 hours’ quantity in several cases
under his observation, and found in one instance an average
of 17.36 grams (267.85 grains) daily, for the last month
of the patient’s life; in another an average of 15.28 grams
(235.76 grains) daily, for two months; and in a third 10.04
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grams (155 grains), for six months. The last lost 6804 grams,
or about 18 pounds troy, in a period of 27 months. From
this may be appreciated the enormous drain upon the system by
this “ heemorrhage” of albumen. The quantity of albumen has
very little effect upon the specific gravity. Indeed, the lighter
urines are generally those which have the larger amount of albu-
men, because highly albuminous urines contain little urea.

The copious white sediment is made up of variously granular
casts, among which the dark granular are conspicuous by their
numbers and size, and especially their width. There are also
found oil-casts, and casts containing entire and fragmentary
epithelial cells, which are also gran ular and oily. Finally, yel-
low waxy casts are also found. These, which are also gener-
ally of larger diameter, are of especial value in indicating
the chronic nature of the disease. Casts generally increase
in numbers with the progress of the disease, being at first less
numerous. They are not, however, always thus numerous,
being indeed sometimes wanting. Much granular debris,
similar to that making up the black granular casts, and prob-
ably therefore derived from the disintegration of epithelium,
is also found free in the urine.

Leucocytes are also often very numerous in the sediment of
chronie parenchymatous nephritis, while red corpuscles, al-
though occasionally present, are m nch less common.

The sediment, when mixed with the urine, gives the latter a
turbid, dirty appearance, which is sometimes permanent, but
when the sediment has subsided the supernatant fluid is tolera-
bly clear.

The normal constituents of the urine are generally dimin-
ished in quantity. The most important of these is urea. To
the reduced amount of solids, and particularly of urea, the re-
duced specific gravity is due. And although the quantity of
albumen is large, and must therefore increase somewhat the
specific gravity, such increase is mot ordinarily sufficient to
compensate for the decline.

The above statements with regard to the urine are borne out
by my own experience ; but Bartels, who has added so much to
our knowledge of chronic nephritis, adds some others appar-
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ently at variance with them. I desire, therefore, to make
separate mention of them. He states that at the height of the
disease, when the smallest quantity of urine is secreted, the
specifie gravity is reqularly above the normal.* He has fre-
quently found the specific gravity of such urine above 1040,
higher, consequently, than the specific gravity of the blood
serum before it was secreted. This was determined by actual
trial of the serum of the blood drawn from the arm at the
time. He also says the proportion of albumen to the specifie
gravity is a pretty constant one, rising as the specific gravity
rises, and diminishing as the specific gravity falls.f I have
already said that it is the urines of low specific gravity which
contain more albumen, the low specific gravity being due to
the small quantity of urea which these urines contain. He
adds, however, that the specific gravity of an albuminous urine
does not by any means correspond with a certain fixed per-
centage of albumen, while we are only justified in assuming
that the percentage of albumen has inereased or diminished,
because the specific gravity has risen and fallen, when the
change in the latter takes place within a very short period.
Further observations may remove the apparent discrepancy.

Notwithstanding the small proportion of urea which is ex-
creted in this affection, uremia is rare, especially so before
the stage of contraction is reached. And if it be asked why
this should be, T know no better reason than that assigned by
Bartels, that all the physiological sources of urea production
are less active. The appetite and digestion are bad, less food
is taken, and thus the principal source of urea in the economy
is cut down. Further, the nitrogenous tissues are wasted and
tissue change is less active, so that the urea from these sources
is less produced. Furthermore, some of it may be stored in
the abundant serum which occupies the interstices of the tis-
sues and the serous cavities which share in the dropsy.

Are there any symptoms by which we ean recognize the
stage of contraction, which takes place sooner or later, provided
the patient lives? The most valuable evidence that this has

* Op. citat., p. 857. t Op. citat., p. 360.
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occurred is the presence of hypertrophy of the left ventricle.
Although the possibility of an earlier hypertrophy in children
cannot be denied, it is very seldom that it oceurs in parenchym-
atous nephritis prior to the stage of contraction. From this
I would not have it inferred that I believe the hypertrophy is
caused by the contraction and the consequent difficulty encoun-
tered by the blood in its movement through the kidney. This
was Traube’s view of the production of hypertrophy of the
left ventricle in the contracted kidney of interstitial nephritis,
and is held by Bartels” and others. I am inclined to be-
lieve that the hypertrophy is due rather to the resistance to
the movement of the poisoned blood through the arterioles of
the entire system, and not the kidneys alone. This was the
original view of Bright. Dr. George Johnson has further
shown that this resistance results in a thickening of the mus-
cular coat of the bloodvessels, which still further angments
their power to resist the heart. This contracts still more
powerfully to overcome the increased resistance, and becomes
further hypertrophied. As already stated, time is required to
reach this stage, and by the time hypertrophy is developed con-
traction of the kidney is likely to have occurred. TLong dura-
tion of the disease also affords presumptive evidence that
contraction has taken place. This cannot always be ascer-
tained. But if a case come under observation as a case of
undoubted parenchymatous nephritis, and continues under ob-
servation for a year or more, the process of contraction is likely
to have commenced. |
The dropsy diminishes and may disappear as the stage
of contraction is entered upon. So also the urine changes in
its properties. The guantity, previously small, is increased,
while the specific gravity remains low ; the quantity of albu-
men is also much less than during the stage of inflamma-
tion. In these respects—absence of dropsy, large amount of
urine, and small amount of al bumen—it resembles the true con-
tracted kidney of interstitial nephritis, with which indeed it
may be confounded in the absence of a previous history. But
the casts continue numerous, and exhibit much the same char-
acter that they do in the stage of enlargement, although they
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too may become scantjr; and if we have not a knowledge of
previous history the diagnosis between contraction secondary
to previous enlargement, and primary contraction the result of
interstitial nephritis, may be impossible.

Urcemia is rather more common in the stage of contraction
than that of enlargement, but still comparatively infrequent,
When present it exhibits the symptoms already detailed under
acute pare nchymatous nephritis.

The duration of chronic parenchymatous nephritis is very
variable. Many cases terminate unfavorably within a year
after they have been established ; but I have one now under
observation in the stage of contraction which I have known to
exist for seven years. Another patient has just died who was
under my care four years. Both of these cases apparently
originated from cold.

Complications.

The ecomplications of chronie parenchymatous nephritis are
the same as those of acute. (Hdema of the lungs, bronchitis,
pnenmonia, inflammation of serous membranes are all liable
to occur. Hypertrophy of the left ventricle is more common
than in acute nephritis, for the reasons already referred to,
but still very much less so than in interstitial nephritis,
Derangements of digestion are very constant, probably due to
a more advanced stage of the structural changes deseribed
under acute nephritis. The acute blindness unattended by
retinal changes, deseribed as occurring in the uremia of acute
nephritis, rarely oceurs here, while retinal changes are rather
more frequent, but still uncommon compared with interstitial
nephritis, under which they will be deseribed.

Diagnosis.

The diagnosis of the inflaimmatory stage or stage of en-
largement is ordinarily easy. The extreme pallor of the pa-
tient, the diminished urine of low specific gravity, the very
large amounts of albumen, the numerous dark granular, oil-
and waxy casts of large diameter, free fatty cells and compound
granule cells, especially if we are able to trace a history of’
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long duration, all point to the disease. And if there is an an-
tecedent history of scarlatina or exposure to cold, pregnancy
or long exposure, there can be no mistake.

The symptoms of amyloid or lardaceous kidney very closely
resemble those of the large white kidney, and it has been men-
tioned that the same causes are capable of developing both,
Occasionally it is absolutely impossible to say which form of
disease is present. It has usually been considered that if there
is enlargement of the liver and spleen, or persistent diarrhcea,
and the cause is one which may produce lardaceous disease, it
is certain that the latter condition exists; but recent observa-
tion has shown that the first two at least may be present, to-
gether with all the causes and other symptoms which are
regarded as favoring lardaceous disease, and yet the disease be
parenchymatous nephritis.* As a rule there is not so much
dropsy in lardaceous disease, casts are more scanty, and gener-
ally hyaline, though sometimes oil-casts are found. Some-
times, too, the two forms of disease coexist, either as the result
of the same cause, or the amyloid disease may be the result of
long-continued parenchymatous nephritis,

The stage of contraction is more difficult of recognition un-
less we have had the case for some time under observation,
and are able to trace its continuation with the stage of inflam-
mation. The resemblance to the contracted kidney of inter-
stitial nephritis may otherwise be very close. But here again
the albuminuria is apt to be larger and the casts more numer-
ous, and to include the numerous varieties mentioned instead
of the scanty, small pale granular casts which attend intersti-
tial nephritis. In the latter the quantity of urine exceeds the
normal, while in the former, althongh the quantity is larger
than in the stage of enlargement, it is still within the normal.

Prognosis.

The prognosis of chronic parenchymatous nephritis is un-
favorable so far as recovery is concerned.  Most cases terminate

# See an article by Dr. Paul Fiirbringer, Zur Diagnose der amyloiden
Entartung der Nieren. Virchow's Archiv, Bd. 71, 1877, =. 400.
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unfavorably within two years after they are thoroughly
recognized, and sometimes within a few months. Many cases,
however, may be very much prolonged by treatment, and if
prolonged to the stage of contraction the patient may be toler-
ably comfortable for some time, seems indeed to have another
lease upon life. But sooner or later the dropsy returns, and
the patient dies of exhaustion. Or some one of the complica-
tions, or possibly ursemia, intervenes to carry him off. Of the
former, cedema of the lungs or of the glottis, and pneumonia,
are particularly dangerous. In the stage of enlargement,
uremia, while it is of rarer occurrence, is also less apt to end
fatally than in the stage of contraction.

Treatment.

While it occasionally happens that spontaneous recoveries
from acute nephritis oceur, this is far from the case with the
chronic form. Here the expectant plan of treatment does
not suffice. The patient with chronic parenchymatous ne-
phritis, if left alone, grows steadily worse, and although
measures of treatment may not frequently result in recovery,
they very often, if judicious, cause marked improvement, and
long avert the fatal end.

There is always an intermediate stage between that of
acute nephritis and the condition of the large white kidney,
from which recovery often takes place, which calls for a modi-
fication of, or an addition to, the treatment described for the
acute, and which is indicated by an impaired quality of the
blood, due partly to the gradual accumulation of effete matter,
and partly to the drain upon the system of the large albumi-
nuria. But, as it is a condition growing out of the prolonged
presence of the disease, it is practically covered in the treat-
ment of the chronic form, and requires, therefore, not to be
separated from it,

The chief indications in the treatment of chronie parenchym-
atous nephritis are two: first to improve the quality of the
blood, which has become anwmic and loaded with urea and
allied organic compounds; and, second, to combat the symp-
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eration, and, while drawing elements of mixed food from the
vegetable kingdom, to make up the deficiency in meats by the
free use of milk, The good results of the milk treatment in
cases of chronic nephritis are now among the best acknowl-
edged in the treaiment of the malady, as evidenced in the dim-
inution of albuminuria, decline in dropsy, increase in the quan-
tity of urine passed, and general amelioration of symptoms.
And of the different methods of employing milk, the pure milk
diet has been most satisfactory. I find that from three to
three and a half quarts a day meet the requirements of an
adult male, this quantity having been used for months by one
of my patients, without any practical change in weight. The
milk should not be skimmed, for it is by retaining the eream,
that the nitrogenous principle, the casein, is maintained dis-
proportionately small. The better way is to drink a fixed
quantity at stated intervals, say, six to eight ounces every two
hours. As to the rationale of its operation, there is reason
to believe that it operates by affording an easily assimilable
food fireely diluted, which can be taken in sufficient quantity to
provide the forces of the economy without surcharging the
blood with nitrogen. When the idiosyncrasy of the patient is
such that a pure milk diet cannot be borne, it should constitute
as large a proportion as possible.

An invariable effect of the milk diet in my experience is an
increase in the quantity of urine passed, which would of course
result in a diminished percentage of albumen, while the abso-
lute quantity in twenty-four hours might be unchanged. But
in my observations I have avoided this source of error, and
succeeded in demonstrating an absolute diminution in the
quantity of albumen passed.

Next to milk, rest is the most useful measure to ameliorate
the symptoms of chronic nephritis. I have frequently, by
means of the milk treatment, reduced the albuminuria to a
point beyond which, however, it seemed impossible to influeuce
it further in walking cases of chronic nephritis. The same
case has then been put to bed, the milk diet continued, and a
still further reduction of albuminuria has im mediately ensued.




140 BRIGHT’S DISEASE.

A reversal of the method has been as promptly followed by
the opposite condition. The patient was allowed to get up,
the milk diet being still continued, and immediately the albu-
men increased, IHe was then allowed to use a mixed diet,
and as promptly a further inerease in the albumen appeared.
The beneficial effect of rest upon cedema from any cause is too
well recognized to require other than an allusion.

The advantages of rest in bed are sometimes more than
counterbalanced by the disadvantage to the patient of confine-
ment and want of fresh air and outdoor life. These of course
must be weighed, and that one adopted which serves the pa-
tient best.

Under hygienic measures is included suitable clothing.
That next the body should be of wool; for it must be re-
membered that, on the one hand, the skin is a powerful ad-
juvant to the kidney in its eliminating operations, and, on the
other hand, that any interference with or suppression of the
action of the skin must throw more work on the kidney. Cold
is the agent which produces such suppression, and warmth the
means by which the action of the skin is encouraged ; and no
texture prevents the former or secures the latter more effectu-
ally than wool.

For the same reason, while the maximum amount of fresh
air is desirable, cold and dampness should be avoided or suf-
ficiently guarded against.

The second indication is to depurate the blood of accumu-
lated impurities, as well as to combat the symptoms and com-
plications which eause inconvenience or jeopardize life. These
symptoms are those of dropsy, effusions into the serous cavi-
ties, and congestions. The patients suffering from them are
usually confined to the house, or go out of it at such great in-
convenience as to make it intolerable to do so. Of dropsy
there is abundant evidence to the naked eye; but of the neces-
sity of depuration there is, unfortunately, no direct means of
estimation except by a volumetric analysis of urine, which
involves so much trouble and care as scarcely to be possible to
the general practitioner, Fortunately, however, the means
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which are best ealeulated to relieve the one are most likely to
relieve the other. These measures are, in addition to diuretics,
such as promote a more decided action of the skin than any
yet alluded to, and certain purgatives.

With regard to diuretics, nothing need be added to what has
been already said, bearing in mind that digitalis is our most
powerful lever. But with regard to measures which promote
a decided action of the skin, I desire to add a little more.
These are the warm bath, warm-pack buth, and the hot-air
bath already alluded to. The latter, in consequence of its
more ready application, is to be preferred whenever it can be
borne. Previous to the introduction of jaborandi, I used a
great deal in my wards at the Philadelphia Hospital, the hot-
air bath, and made some observations to determine its value.
The results of these satisfied me that we have a much more
useful agent than many of us have suspected. A patient with
large white kidney was under my observation for more than a
year. During a portion of this time his urine was carefully
measured, and a portion of the twenty-four hours’ urine ana-
lyzed for urea by Liebig’s volumetric process, which was re-
peated to insure accuracy. He was a very large man, passing
copiously of urine, and the quantity thus arrived at was 35 grams
(540 grains) ; the total quantity of urine being 2000 cubic cen-
timeters (663 £5). He was then ordered a hot-air bath daily,
during which he perspired most freely. The twenty-four hours’
urine was of course diminished ; but on estimating the urea in
the twenty-four hours after the sweating had been continued
three days, it was found to be 46,3 grams (714 grains) in 1700
cubic centimeters (563 f5) urine,—actually an increase over the
amount secreted when not using the baths. This can be ac-
counted for by the inereased celerity of the cireulation which
would naturally result. If we add to this the amount of urea
contained in the increased perspiration, which was of course not
determined on account of the difficulties of collection, we will
perceive how powerful a means of depurating the blood of its
urea is thus at our disposal ; and I am quite certain that if the
use of the hot-air bath were more common, our power over
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Bright’s disease would be greater. There is a common im-
pression that it is troublesome and difficult of application.
But this is not the case with the simple appliance described
when discussing the treatment of acute nephritis, Still simpler
is it to place the patient upon a chair having a perforated seat,
placing a spirit-lamp under the latter, and covering the patient
and chair by an india-rubber waterproof. Sometimes, how-
ever, these hot-air baths are not well borne by patients; they
do not perspire, the head and face become flushed, and the
former throbs and aches. The latter symptoms may often
be relieved by tying a wet handkerchief about the head, as is
done in the Turkish bath. In the event of failure, however,
the “ warm” or “cold-pack ” may be used, or the warm bath.
In the former the patient is wrapped up in a wet sheet, either
warm or cold, and further enveloped in a sufficient number
of blankets, A very comfortable sweat generally ensues. In
the use of the warm bath the patient is immersed in it at a
temperature of about 40° C. (104° I.), and kept there from
half an hour to an hour. He is then removed and wrapped
in blankets.

These measures may be resorted to on alternate days, or for
a short time daily. It may be objected that they are exhaust-
ing to the strength of the patient; but I think they will be
found less so than is commonly supposed. Due regard should,
of course, be paid to this tendency, and the strength of the
patient may at the same time be maintained by aleohol, milk,
iron, and tonics.

It has been said under the treatment of acute parenchyma-
tous nephritis that these effects are more conveniently and as
efficiently brought about by the use of jaborandi and its de-
rivative pilocarpin. The directions for their use, given in con-
nection with acute nephritis (p. 116), need not be repeated here,
They may be used about as often as the baths, usually on alter-
nate days, occasionally daily, with advantage.

The use of purgatives for depurative purposes and to reduce
the dropsy has long been common in the treatment of chronie
nephritis, and to this end it has been common to select a pecu-
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liar class of purgatives, viz., those which produce profuse
watery evacuations, as elaterium, scammony, gamboge, and
jalap. In addition to the indications to relieve general venous
congestion with a view to promoting absorption, the advantage
to be derived from the use of a brisk, prompt cathartic has
already been alluded to in speaking of the treatment of acute
Bright's disease. But it must be remembered that in the cir-
cumstances now under consideration it is not a temporary cause
the effects of which we desire to obviate, but a constantly act-
ing one, so that to be of service the purgative must be con-
tinued day after day, or every other day at least. Now, such
use of the hydragogue cathartics above mentioned cannot be
continued for any length of time without materially reducing
the strength of the patient, much more decidedly than by the
daily sweat. I do not deny their effect in diminishing the
dropsy. On the other hand, I have many times observed this
effect, and in some I have observed the dropsy totally disap-
pear,—but with it the strength of the patient to such an extent
that as the dropsy subsided the life of the patient went out with
it. I am not, therefore, very partial to the continued use of
cathartics in chronic Bright’s disease. But it is to the prolonged
use that I refer. To relieve a sudden emergency, as the oecur-
rence of ursemiec symptoms,—in a word, under the same cir-
cumstances under which I would use them in acute Bright’s
disease if they could be administered,—would I give them.
So, too, it may be sometimes of advantage to alternate their
use with the sweat treatment referred to.

Of the remedies mentioned, undoubtedly the one which most
strikingly produces the desired effect is elaterium., The profuse
painless discharges which it effects in doses of one-tenth to one-
fifth of a grain are well known, while the small quantity re-
quired makes it peculiarly easy of administration. d

But in most cases of chronic nephritis, a stage is finally
I‘EEI:L':]]E[] at which all treatment of the kind deseribed fails to
relieve the dropsy, which becomes eventuall y the sorest burden
of tlju malady. The body becomes greatly increased in weight,
the integument of the extremities is stretched almost to burst-




144 BRIGHT'S DISEASE,

ing, and sometimes it does rupture, when it is attended by a
leakage, which, although in one way inconvenient, is in many
senses a great relief to the patient, by diminishing the tension
referred to. Acting upon this, physicians have long been in
the habit of puncturing the swollen parts to produce the re-
quired leakage. In my early experience I once had such
horrible results in the sloughing away of the entire scrotum of
a little child with scarlatinal nephritis, after I had punctured
it, that I declared I would never repeat it. But as other
cases came under my observation my prejudices thus excited
gradually disappeared, and I now resort to puncture when it
seems likely to give relief. It only remains to determine the
best method of performing the operation. It is a common
practice to malke a number of minute punctures with a needle
or sharp-pointed bistoury. Dr. George Johnson, of London,
recommends making a free incision half an inch long, just
above the outer or inner ankle of each leg, and deep enough to
enter the areolar tissue beneath the skin, This may be done
with a bistoury; but Dr. Johnson used an instrument mounted
like a spring-lancet, which he recommends as more efficient
and less painful than the repeated fine punctures. He relates
an instance which is so remarkable and so admirably illus-
trates the possibility of recovery when the symptoms have
reached an advanced stage, that it is quite worthy of re-
narration. In July, 1861, he saw a clerk, aged 22, who had
suffered from general dropsy since the end of March, after
exposure to cold. The urine became nearly solid on addition of
acid and heat, while it contained numerous oily casts. Purga-
fives and diuretics failed to lessen the dropsy,and at the begin-
ning of September the swelling was so great that the skin
cracked and water oozed through the fissures. The legs were
now incised; a copious discharge of water occurred, and the
urine became more copious. From that time he steadily im-
proved ; the dropsy passed away, and gradually the urine
ceased to be albuminous; but it was not until the end of
April, 1862, more than a year from his illness, that all traces
of albumen had disappeared. The chief medicinal treatment
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after the incision of the legs was the use of tincture of per-
chloride of iron three times a day, and a dose of broom tea in
the morning. Such recoveries as this are rare, while their
possibility shows the value of hopeful perseverance in treat-
ment. 1 have never seen the instrument referred to, but
have made the large incisions with satisfactory results, al-
though T can point to none so satisfactory as Dr. Johnson’s.
Dr. Dickinson,* on the other hand, relates a case in which, for
the relief of dropsy, one leg was punctured by a needle, and
on the other a lancet was used. He does not say how deep
were the incisions by the lancet, or whether they were mere
punctures ; but the openings made by the needle healed with-
out any bad result, while those made by the lancet gave rise
to deep suppurations, pus being discharged through five of
the punctures.

The treatment of the complications is in no way different
from that of the same conditions under other circumstances.
The point to be impressed is the importance of being constantly
on the lookout for them. (Fdema of the glottis requires sepa-
ate allusion as a complication most alarming and threatening
to life. Inhalations of steam may be tried, but prompt punc-
tures or incisions are the only certain means of relieving the
patient and saving his life.

Special Methods of Treatment.—The above described prin-
ciples of treatment are those which, modified by the peculiar
requirements of each case, are usually found most satisfactory.
With regard to special curative measures directed to producing
structural change of the kidney and a return to its normal
histology, or directly diminishing albuminuria, I have not had
very satisfactory results, and most of the measures which have
been from time to time suggested are completely uscless.

Calomel has been used for long periods to the production of
its specific effects.  For what object, except to hasten the blood
dyscrasia which is the ultimate cause of death in this form of

nephritis, I do not know. It requires to be mentioned onl y to
be deprecated.,

*0p. citi, p. 47.
10
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fuchsin and rosanilin. Feltz and Bouchet*™ were apparently
the first to use them in pills and mixture in doses of three
grains a day. They say that under their use, albumen soon
disappeared from the urine, and that both these coloring agents
are relatively harmless and well borne by the organism. Most
recently,t Professor E. di Renzi, of Genoa, has published the
results of treatment by fuchsin, He reports a decided fall in
the qnantity of albumen under its use, as well as of mucus,
which he says is often present in the urine of Bright’s disease.
He ordered it in solution or in pills, preferably in the latter
shape, 2% centigrams (3.8 grs.) to a pill, beginning with 5
centigrams (7.7 grs.) and increasing it to 25 (38.5 grs.) in the
twenty-four hours. The remedy produced a marked coloration
of the urine. If it does not pass over into the urine it is use-
less in diminishing the albuminuria. I have not as yet had
an opportunity of testing this new remedy.

My friend Dr. Albert H. Smith has used with apparently
decided advantage, in two cases, the benzoate of lime, in doses
of 10 grains every three hours. I failed to obtain the same
results in a single case, but am anxious to repeat the trial.

Professor di Renzi also made use of apomorphin in doses of
5 to 6 centigrams (7.7 to 9.2 grs)) a day without any effect
whatever upon the albuminuria.

He found rest in bed a very useful measure, and when united
with the mill diet found it more effectual than any other meas-
ure in reducing the albuminuria,

I have already expressed my preference for these latter
measures with a view to diminishing the albuminuria. Should
they fail, others of course should be tried. For the reduction
of the dropsy the systematic diaphoretic treatment, preferably
by jaborandi, but also by the hot air and warm bath, are most
useful, having due regard to the strength of the patient, which
must be kept up by iron, tonics, and, if necessary, aleohol in
the shape of the malt liquors, wine, or even the strongest alco-
holic preparations.

* Deutsch, Med. Wochenschr,, 1879,
T Virchow’s Archiv, vol. 80, p. 510, June, 1880.
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daceous disease. Chronic dysentery, ulceration of the bowels,
chronic albuminuria itself, may all becomé the causes of this
condition.

Age and Sex.—Either sex is equally subject to lardaceous
disease, but as men are more frequently exposed to its causes,
it is in them rather more common. Very young children are
rarely affected, for evident reasons. Dr. Dickinson has known
a case to be fatal at five years of age, and refers to a case of
Dr. Gee, in which the lardaceous change was found in the
spleen but not in the kidneys of a boy two and a half years
of age who had had a profusely discharging abscess of the
thigh. The following table from Dickinson shows the dis-
tribution as to age of sixty-one cases:

Age. Mo, of cnses,
Ot Toieles il i elhinogt i Tk Wi 18
11 to 20, . . : ‘ . . ; : : 11
21 to 30, : : g - : R : 4 ., 21
31 to 40, . . . . : : ; . - 10
S TRORoias e w Beva s sl 40 S AV s
51 to 60, = - ; ; . 3 : 1 ; 3
61 to 70, . : : . : . . . : 3
Over 70, AN L R, ST : . None.

Morbid Anatomy.

The incipient stages seldom present alterations recognizable
by the naked eye unaided by reagents. But if, after section
of the kidney, the cortex be treated by a solution of iodine and
iodide of potassium,* numerous mahogany-red points malke

* The Test Solutions,—The best test solution for macroscopic purposes is
one made by dissolving .162 grams iodine by the aid of .324 grams of iodide
of potassium in 30 ce. of water (2} grains iodine, 5 grains iodide of potas-
sium to a f3 of water). The =olution contains about one-half per cent.
of iodine. For microscopic preparations a solution weaker than the
above, or a one-fourth per cent. of iodine dissolved by twice the quantity of
iodide of potassinm, is more suitable, and sometimes a solution containing
as much iodine as water alone will take up answers best. There is a de-
cided difference of opinion as to the effect of the subsequent addition of
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enlarged. Its capsule strips off' readily, leaving an organ
which exhibits no peculiarities, or a paleness or translucency
which readily escapes notice, but may be more easily recog-
nized at the edges of a thin section. Very often too, they are
completely overshadowed by other alterations, which are es-
pecially apt to be associated with these slight degrees of lar-
daceous disease. Thus the large white kidney of chronie
parenchymatous nephritis may exhibit this degree of lardaceous
change, and the latter altogether escape notice without the use
of iodine. Hence the iodine reaction should be tried wpon all
kidneys whose morbid anatomy we may be investigating.
Under the microscope, however, thin sections exhibit a trans-
parency of the structures involved which does not require
iodine to secure its recognition, but beautifully distinet demon-
stration results from its addition to such preparations.

In a more advanced stage of uncomplicated lardaceous
change the kidneys are both enlarged, usnally symmetrically,
but the extreme degrees of enlargement are usnally associated
with fatty degeneration of the epithelium. Such organs were
a pair weighing 23 ounces, which came under Dr. Dickinson’s*
notice. Dr. Johnsont refers to a case in which the two kidneys
weighed 28 ounces. Rindfleisch] has seen a single instance of

suitable, strikes a red or pink color with the amyloid material, which con-
trasts with the violet staining of the normal tissues, and beantiful prepara-
tions for the microscope may be thus obtained. Eberth' and Fiirbringer?
are recent German writers who prefer this test solution, which the former
gays is decidedly to be preferred to the iodo-sulphuric acid test to demon-
strate the first beginnings of the amyloid change, and Fiirbringer also says
it is a more delicate test. Kyber says it is this very stage which is best
shown by the iodo-sulphuric test. Eberth also says that the anilin-stained
microscopic preparations also keep the longest, which is probably true. The
blue tint received by the normal tissues, however, rapidly fades, o that the
eontrast is not maintained.

In my own experience I have found the simple iodine reaction without
the use of sulphuric acid sufficiently distinctive for practical purposes.

— e e

i Dir:l-:ir_lﬂ:}-n, op. citat., p. 249. t Johnson, op. citat., p. 104,
1 Rindfleisch, Path. Histology, New Syd. Soc. Trans., 1873, vol. ii, p. 167

! Eberth, C. J., Die amyloide Entartung, Virchow's Archiv, Bd. 80, 1880, s. 138, An
exeellent paper.

* Furbringer, Paul, Zur Diagnose der amyloiden Entartung der Nieren, Virchow's
Archiv, Bd. 71, 1877, s, 400,
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that very rare condition, complete lardaceous infiltration, that
is, in which the basement membrane of the uriniferous tubes,
as well as the capillaries, were infiltrated, where the kidney
was enlarged to nearly twice its normal size.

In the uncomplicated forms of lardaceous disease the cap-
sule is not adherent, but if interstitial changes exist to any
extent 1t is adherent. When removed, the surface of the kid-
ney is pale and anwmic; occasionally the stellate veins are
conspicuous. The characteristic translucency may even be
recognized in the organ in bulk, but in sections is more strikin g.
When the change is present in high degree the edges of a thin
section are almost as translucent as a similar section of bacon,

On bisection the cortex is seen to be enlarged ; it is pale,
angemic, waxy, firm, and resisting. The pyramids are normal
in hue and area. The iodine solution added to such a kidney
produces its peculiar coloration, not merely in the Malpighian
capillaries, but also in the afferent and efferent vessels and the
vasa recta of the pyramids.

In a still later stage, that of afrophy, the kidney becomes
contracted, diminished in size, rough, and even distorted in
shape. The capsule is adherent, and on section the cortex is
found narrowed, sometimes as much so as in the contracted
kidney of interstitial nephritis.

The most diverse views as to the cause of this confracted
lardaceous kidney are held by authors. Thus Dr. Grainger
Stewart and Dr. Johnson ascribe it to a wasting and destruc-
tion of the epithelium and tubules; Virchow, Klebs, and
Bartels to a simultaneous or previously existing contracting
disease. Dr. Dickinson believes that it is due to the contrac-
tion of a new-formed intertubular tissue, which is the result of
an irritant property of the lardaceous material, similar to what
oceurs in the second stage of parenchymatous nephritis. This,
once formed, contracts in accordance with its invariable ten-
dency, and produces the rough granular appearance and di-
minished size of the organ. Rindfleisch also supposes the
amyloid change of the vessels to be primary ; that the mechan-
ical obstruction thus resulting induces a collateral hyperemia
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of the cortex; this produces the conditions favorable to a
cellular hyperplasia, which succeeds immediately or upon the
addition of some further irritant. T do not doubt the correct-
ness of the latter view in the majority of instances, and that
the further irritant is the lardacequs material itself, as Dick-
inson suggests. It is of course not impossible for a case of
lardaceous disease to be ingrafted on one of interstitial nephritis,

As to the microseopy of this disease, in the first stage, in
which the naked eye often fails to detect anything abnormal
without the aid of iodine, a microscopic examination of thin
sections reveals a lustrous or waxy appearance of the Malpig-
hian bodies, due to an infiltration of their capillary tufts by
the peculiar lardaceous material. They are also enlarged, in
consequence of a thickening of the capillary walls. At this
stage there is no visible alteration in the tubules or their epi-
thelinm.

In the second stage we have the involvement of larger ves-
sels, the vasa afferentia and efferentia, in the cortex, and also
the vasa recta of the cones. The other capillaries of the cortex
are also involved, and an exudation oecurs into the tubules, of
a glistening material which forms casts. I have already dis-
cussed these casts on p. 68. Dickinson* believes the mate-
rial to be, occasionally at least, identical with the lardaceous
substance, although he admits that it very ravely exhibits the
peculiar reaction with iodine. According to Grainger Stewart,
this material presents neither the peculiar translucency nor
the coloration with iodine which are characteristic of the waxy
degeneration, but exactly resembles the material of hyaline
tube-casts.t Cornil has never found them to strike the red
reaction with the anilin-violet solution, while J tirgsen obtained
the reaction with this solution in several instances. The re-
sulf of my own efforts in treating these casts with iodine after
t-!;!EII' extrusion from the tubes into the urine, after many pre-
viously ineffectual trials, is shown in the plate opposite p. 68.
It is to be remembered, too, that similar casts are found in the
tubules in other forms of chronic renal disease.

P

* Op. citat., p. 253, T Op. citat., p. 126.
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The arteriole walls are thickened by an involvement of both
interna and media. This thickening is attended by an extra-
ordinary distinetness of the museular fibre cells of the circular
coat., The middle or muscular coat, since the original an-
nouncement by Virchow,* has always been considered the first
involved. But Cornil{ has recently asserted that in every case
the lesion is localized in the internal coat of the renal vessels.
It is true the interna is sometimes disproportionately changed
in the small arteries, but this does not necessarily alter the seat
of primary deposit. A very distinct demonstration of the
thickening of the muscular walls is obtained by injecting the
kidney wtth a transparent injecting mass, and then examining
sections by the microscope, although the injection of such kid-
neys is very difficult. '

As to the involvement of the fubules themselves and their
epithelium there is some difference of opinion. Dr. J ohnson{
insists that, in the large majority of instances, the changes n
the secreting structures are primary, and says further that he
has not met with a single case in which thickening of the
bloodvessels in any form was unassociated with extensive
changes in the secreting structure of the kidney.

Klebs and Rindfleisch admit that the lardaceous change only
rarely attacks the basement membrane and epithelium. The
latter says that amyloid infiltration of the tubes is found
chiefly in the papillee, where it is accompanied also by similar
changes in the vessels, especially the vasa recta; thence it ra-
diates into the pyramids of Ferrein. He has never seen it in
the convoluted tubes, although he does not doubt the possi-
bility of its occurrence there, where it is hard to distinguish
the diseased tubes from the vessels which are similarly affected.§
Grainger Stewart has seen the cells present the swollen, dimly
translucent appearance, but never the peculiar coloration. He

# Cellular Pathology, Chance's Translation, Philadelphia, 1860, p. 417.
+ Archives de Physiol. Normal. et Pathol., t. vii, 1879.

t Op. citat.,, pp. 104-106.

¢ Rindfleisch, op. citat.,, p. 145,
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has often found the basement membrane thickened and waxy-
looking, without any coloration taking place on the applica-
tion of iodine, but on a few occasions he has seen that colora-
tion.* Bartelst says, “a similar change may,subsequently
affect the tunica propria and epithelium of the tubuli urinif-
eri.” Dickinson deseribes alterations in the tubules and their
lining cells, due to their infiltration with lardaceous material,
as the result of which  their normal strueture is displayed with
abnormal distinetness.” . . . . . “ Fibrinous casts are abun-
dantly formed and displaced, and yet the epithelial lining of
the tube undergoes no disturbance.”] Axel Key also admits
the involvement of the cells, and holds that the waxy casts in
the amyloid kidney are the direct result of the fusion of the
epithelial cells which have succumbed to the amyloid infiltra-
tion. Beettcher§ describes the change in the renal cells as
“decided,” and Cornil|| says they sometimes become the seat
of amyloid infiltration, when they are transformed into little
glassy blocks which exhibit the characteristic coloration with
iodine and sulphuric acid.

The facts appear to be these : The bloodvessels are first in-
volved, for the excellent reason that, whatever is the ex-
act morbid condition, the source of the infiltrating material is
the blood.  Naturally, therefore, the walls of the vessel-walls
become first involved. Beyond are the epithelium and base-
ment membrane, which are also capable of the alteration.
That the cells of the liver become thus the subject of waxy
change all except E. WagnerY admit, and reasonably also may
those of the kidney, with the basement membrane on which they
are seated. We would expeet them, however, to be more recently
involved, and the change may be delayed indefinitely. When
cells become the subject of the lardaceous change, they acquire

* Grainger Stewart, op. citat., p. 127, .
T Bartels, op. citat., p. 519. 1 Dickinson, op. citat., p. 254.
% Battcher, Virchow's Archiv, Bd. 72, 1878, s. 534.

| Manuel d’Histologie Pathologique, Paris, 1876, p. 1017 ; American
Translation, 1880, p. 46.

1 Archiv der Heilkunde, Bd, 1i, 8. 486.
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a peculiar translucent glassy hue, are enlarged, and lose all
distinetness of outline, neighboring cells appearing to be fused
together. The basement membrane also becomes thickened
and translucgnt.

It is also very common for the epithelium of the cells to be in
a state of fatty degeneration, and the capillary walls to contain
aggregations of fat-globules, while the urine in the latter stages
contains oil-casts and fatty cells.

From the above considerations it is evident why the kidney
in this stage is enlarged. The arterioles and capillaries are
thickened and occupy more bulk, while the cells are swollen,
the basement membrane of the tubules thickened, and the
tubes themselves more or less distended with the material of
the casts,

In the third or contracting stage of lardaceous kidney, minute
examination reveals, in addition to the appearances described,
the hypernucleated intertubal overgrowth, already referred to
as causing by its contraction that of the kidney itself. Cysts
are occasionally present for the same reason that they are found
in the granular contracted kidney of interstitial nephritis, and
an approximate rough granulation is also sometimes assumed,
although never the typical granular appearance of interstitial
nephritis.

It is not very rare to find at least the Malpighian cap-
sules in the large white kidney theseat of the lardaceous change,
but the iodine test is, in my experience, generally necessary to
demonstrate it. Dr. Johnson first suggestsd that it is the direct
vesult of the drain upon the system incident to the large al-
buminuria which attends parenchymatous nephritis. But Dr.
Dickinson* says that, while among his earlier observations he
thought he found reason to admit this cause occasionally, later
experience has served to show that where the lardaceous con-
dition is associated with one of the other forms of renal dis-
turbance, the former, lardaceous, is usually the primary change.
Rartels also calls attention to the very frequent coincidence of

¥ Op. citat,, p. 249,
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amyloid disease of the kidney with other renal affections, and
especially with chronic parenchymatous nephritis in both kid-
neys, of whieh, he says, both processes are apparently “ co-
effects of one and the same cause.”

Dr. Dickinson’s present views are certainly not sustained
by those cases occasionally met, in which are found, first, in a
marked degree, the causes which all acknowledge to be most
efficient in the production of lardaceouns disease ; second, copi-
ous albuminuria and casts, with extreme dropsy, and, finally,
death, with the post-mortem examination revealing the most
typical form of large white kidney, in which, however, the
iodine solution also reveals amyloid infiltration of the Mal-
pighian tufts only. On the other hand, the fact, which can
hardly be controverted, that the same set of causes is capable
of producing either disease, makes it much more reasonable
to consider, that when both conditions are present, they are
“ coeffects of one and the same cause,” as claimed by Bartels,

Symptoms and Clinical History of Lardaceous Disease,

An individual who has had syphilis, or who has phthisis,
chronic bronchitis, bone disease, or other affection in which
there is an exhaustive drain, observes that he feels al ways in-
tensely weary, has no disposition to exertion whatever, or even
to rise from hisbed. Inereased frequency of micturition may be
observed at the same time, such that he may have to rise once
or twice during the night to micturate. But this symptom
may be totally absent. Accidentally, perhaps, a somewhat
copious albuminuria is discovered. At first no casts are met,
or they are exceedingly scanty, a single one being found in
several successive slides, or one or two may be found on a
single slide. Those which are noted are hyaline or faintly
granular. Later, a slight cedema of the feet may make its ap-
pearance while the patient is up and about, but disappears
during the night while he is in bed. The albuminuria is now
copious but still varies, and casts may be more numerous, or may
still be scanty and continue hyaline or faintly granular. The
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urine is now decidedly increased in quantity, 1600 to 2500 ce.
(53 to 80 oz.), its specific gravity low, 1005 to 1015. The
patient exhibits a worn and cachectic appearance, which may
be present earlier, and is sometimes the first symptom which
strikes the attention of the observer. There is sometimes a
peculiar fetor of the breath.  Still later, all these symptoms in-
crease; the dropsy is persistent, the urine loaded with albumen,
and, in addition tothe ordinary delicate hyaline casts, may contain
the glistening waxy casts. Fatty casts and free fatty epithelium
from the tubules of the kidney may be superadded, as well as
free oil-drops. Epithelial casts are unfrequent. Dropsy now
becomes general, involving the arms, trunk, and face, as well
as the lower extremities, and even the serous cavities, the peri-
toneum, pleura, and occasionally also the pericardium. (Edema
of the lungs may also occur as a serious complication. In gen-
eral, however, it may be stated that dropsy is seldom ag ex-
treme as in parenchymatous nephritis.

Towards the close of the disease, the urine, which had been
increased, becomes diminished in quantity, but is seldom sup-
pressed, indeed seldom falls below (600 ce.) 20 ounces.

Of the solid chemical constituents, it may be said of all, that
they are, as a rule, slightly diminished, but not sufficiently to
influence the course of the disease. It is in consequence of
this that ursemia is almost unknown in lardaceous disease, the
urea and extractives being eliminated in sufficient amount to
avert this evil.

Convulsions or uremic symptoms of any kind seldom occur,
probably for the reasons just named, the free elimination be-
ing secured by the copious secretion of urine. DBartels reports
a single case in which uremic convulsions were present. In
forty-eight cases reported by Dickinson in which there were
autopsies, there were three instances of uremic convulsions,
two of coma, and one of unnatural drowsiness,

But lardaceous disease of the kidney never occurs alone.
It is always accompanied by similar changes in the liver,
spleen, and often of the intestinal canal. Hence, evidences of
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alterations in these organs are more or less marked. Thus
the percussion areas of the liver and spleen are almost always
enlarged, and the bloodvessels of the stomach and intestines are
often involved. In the former event obstinate vomiting, and
in the latter equally obstinate diarrhcea vesults, The latter is
far more frequent than the former.

As to duration, the disease generally runs a very chronic
course, which is limited only by the disease of which it is a
complication.  As such it is always of shorter duration than
interstitial nephritis, and may be shorter than chronic paren-
chymatous nephritis, although the latter affection and lar-
daceous disease more closely resemble each other in respect to
duration. It is only reasonable, that when superadded to pre-
viously existing exhausting disease, the two would hurry an
issue more rapidly than either alone. Yet the renal affection
is subject to the same improvement to which the general or
local one may be subject. T have now under my observation
a case of chronic phthisis in which lardaceons disease has been
recognized as present for over two years, while the phthisical
one has existed much longer, and the patient’s condition is in
all respects better than it was two years ago. When obstinate
diarrheea and vomiting supervene the end usually is not re-
mote.

Complications.

So much has already been said of what may be properly
called the causal complicatioms of lardaceous disease that they
require no further mention than enumeration in this connec-
tion. They ave phthisis, syphilis, caries, necrosis, long-continued
suppuration from any cause, and long-continued exhaustive
drains upon the system, including albuminuria,

As common results of the same causes, rather than as compli-
cations, are to be mentioned am yloid disease, with enlargement
of the liver and spleen, and amyloid disease of the bloodvessels
of the gastro-intestinal tract, with the vomiting and diarrheea
resulting from these. After these, lardaceous disease is subject
to the complications of the other forms of renal disease, but
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they are less numerous. Bronchitis occurs most frequently.
Pleural, pericardial, and peritoneal effusions are very rare, as
are also hypertrophy of the heart and retinal changes. En-
docarditis, erysipelas, and epistaxis have occurred.

Diagnosis.

There are some instances in which lardaceous disease is
easily recognized. If a patient has had syphilis with secondary
and tertiary symptoms, or has long been a victim to phthisis,
and he is discovered to be edematous, and to have a large albu-
minuria, with waxy hyaline and fatty casts, and an enlarged
liver and spleen, and obstinate diarrheea, there can be little
doubt but that lardaceous disease is present. But where neither
of these two general diseases ave present, or the phthisis has
not existed a very long while, or there is not decided evi-
dence of enlarged liver and spleen, we cannot be certain.,
While it is never safe to diagnose lardaceous disease without
the presence of enlarged liver and spleen, the presence of these
enlarged organs along with large albuminuria, and the other
symptoms which attend it, do not necessarily imply lardaceous
discase. The symptoms and course of the disease, particularly
in its latter stages, are so like those of chronic parenchymatous
nephritis that it is sometimes impassible to distinguish the two.
Further, there is every reason to believe that chronic nephritis
i« sometimes caused by the same dyscrasic conditions as pro-
duce the lardaceous digease. In such cases, therefore, a diag-
nosis is impossible. Dr. Paul Fiirbringer® has recently, in an
article already alluded to, reported four cases which so admir-
ably illustrate these difficulties that I feel justified in occu-
pying the space necessary to mention them. In all four cases
there was chronic phthisis with ulceration of the bowels. In
a1l four he was fortunate enough’ to be able to watch the ap-
pearance of that series of symptoms which are accepted as
pointing to the diagnosis of amyloid disease of the kidney. In

# Zur Diagnose der amyloiden Entartung der Nieren, Virchow's Archiv,
Bd. 71, 1877, p. 400.
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all four was there splenic and hepatic enlargement, and in all
four, autopsies were made. In case one, neither the kidney,
liver, nor spleen responded to the iodine test, but the kidney
and spleen responded to the anilin-blue test. There was, there-
fore, amyloid disease, which was uncomplicated by chronic
nephritis. In cases two, three, and four, there was no reaction
on the part of kidney, liver, or spleen to either test. In case
two, there was neither amyloid disease nor chronie parenchym-
atous nephritis,* and cases three and four were well-marked
cases of parenchymatous nephritis.

Finally, the two conditions may exist jointly, where a
parenchymatons nephritis may be ingrafted on a lardaceous
kidney ; or the two may result from the same cause, or
possibly the lardaceous disease may be the result of the ex-
haustive albuminuria of a previous chronic nephritis, as origi-
nally suggested by Dr. George Johnson. So that in a certain
number of cases, also, the separation of the two is impossible.

When these combinations do not exist the urine in larda-
ceous disease is more abundant and lighter in color, casts ave
fewer and hyaline, with a few oil-casts, while in parenchymatous
nephritis they are more numerous and include every variety.
Blood-corpuscles are rarely found in the urine of lardaceous
disease, while they are occasionally present in that of chronic
nephritis. If the original disease, the possible cause of a
lardaceous disease, has entirely disappeared before the renal
malady was detected, the chances of the latter being lardaceous
disease are decidedly fewer.

The only other form of renal disease which it is at all
possible to confound with lardaceous disease is interstitial
nephritis,. But in this we have the almost total absence of
dropsy, small albuminuria, and scanty sediment, in which gran-
ular and hyaline casts are found. While the quantity of urine
is increased in both these forms of chronic Bright’s disease, the
quantity is larger in interstitial nephritis. Hypertrophy of
the left ventricle, an almost invariable symptom in contracted

* Fiirbringer does not say what form of kidney disease existed here, but
leaves us to suppose that the kidneys were normal.
11
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kidney, is very rare in lardaceous disease, while enlargement
of the spleen and liver are common, and do not oceur in inter-
stitial nephritis.

Contracted kidney may also be associated with lardaceous
disease. 'With regard to this relation, Bartels says he would
prefer to consider the gradual cachexia produced by the genuine
contracting kidney to be the primary mischief and the cause
of the secondary amyloid degeneration of the vessels of the
kidney. Why he should admit this, and yet not admit that
the same result may be brought about by the eachexia of pa-
renchymatous nephritis, which is so much more marked, I
cannot understand, T should prefer to consider these two either
an accidental complication, or the interstitial disease secondary
to the lardaceous disease, the amyloid material acting as an
irritant and producing the interstitial hypernucleation and
fibrosis in the manner already alluded to.

Prognosis.

In the matter of prognosis much depends upon the presence
or absence of theoriginal disease causing the lardaceous change
in the kidneys. If the former cannot be cured the effect of
the latter can only be to hurry on the unfavorable termination
of the former, although it is subject to the abatements as well
as exacerbations of that affection. If the original disease 1s
curable, and the patient young, there are no limits to the pos-
sible improvement, although it is scarcely likely that the dis-
eased structures are ever restored to their normal state. But
as it is unlikely that all the renal vessels are involved in the
change, and the organ itself, especially before its complete de-
velopment is attained, is one capable of assuming an extraor-
dinary degree of supplemental function, it is not impossible
that there may be a complete restoration.

If the patient is past middle life, even if it should happen
that the original disease has disappeared, the probabilities of
recovery are a minimum, while a decided degree of improve-
ment is not impossible,  If the stage of alteration of the blood-
vessels of the stomach and intestines, as attested by obstinate
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vomiting and diarrhcea, is reached, the disease is necessarily
rapidly fatal.
Treatment.

Of lardaceous disease it may be said with greater emphasis
than any other form of renal disease, ““an ounce of prevention
is worth a pound of cure.”” A due appreciation by surgeons
and syphilographers of the causes of lardaceous disease would
prevent the occurrence of many cases; the timely amputation
of a limb, long the seat of suppuration, and the thorough treat-
ment of syphilis being all that is necessary to accomplish this.
To this end also frequent examinations of urine should be
made by the surgeon in charge of cases of the kind so often
referred to, and the slightest indication of albuminuria should
be the signal for prompt interference, if such be possible, while
the possibility of the occurrence of this renal complication
should always be before the surgeon’s mind.

In syphilis the faithful and persistent use of remedies for a
sufficient time after all symptoms of the primary and secondary
affections have disappeared is essential. From a somewhat
careful examination of the subject, rather than from personal
experience, I am satisfied that the  continuous,” rather than
the “intermittent,” treatment of syphilis, by small doses of
mercurials long continned, is the plan most likely to secure
the eradication of the disease,and subseribe heartil y to the die-
tum of Dr. E. L. Keyes, announced in his paper read before
the International Medical Congress* in Philadelphia, 1876 :

“I think that a case treated from the first symptom should
receive mercury continuously in small doses for ‘a period not
less than two and a half years, or, in any event, until at
least six months have passed after the entire disappearance of
the clearly syphilitic symptoms.” By small doses are meant
doses of y'sth to th of a grain. Thisis practically the treat-
ment of Ricord, although he would also use iodide of potas-
sium six months after he had discontinued the use of mercury.
The iodide being a remedy rather for the symptoms than a
cure for the disease, should be administered in sufficient tloses

" - o B R § 4 } 7 2
* E. L. Keyes, Treatment of Syphilis, Transactions of the Interna-

tional Medical Congress, Philadelphia, 1877,
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as required, in fact interruptedly, while the mercurial treat-
ment should be continued for the period named.,

With regard to phthisis, a greater stimulus to our efforts
both to prevent and cure than already exists, is scarcely pos-
sible, while the futility of those efforts in the very large num-
ber of cases is very well known,

If the causing disease continues to exist, the treatment of the
lardaceous disease is the treatment of the former,—if it is syphi-
lis, iodide of potassium and mercurials; if phthisis, cod-liver
oil, iron, quinia, an abundance of nourishing food, in which milk
and cream should be conspicnous, aleohol and restorative meas-
ures generally, together with fresh air and suitable exercise.

Supposing the original disease to have disappeared, the meas-
ures of treatment indicated are precisely those of parenchyma-
tous nephritis, for the details of which the reader is referred to
the chapter on that disease.

As to special modes of treatment directed to the disease, I
have little confidence in them. Bartels recommends the use
of iodide of potassium as curative of the disease, believing he
is indebted for the favorable issue of the cases which have
recovered under his care to that remedy, although he does not
know how it acts upon the diseased walls of the vessels. He
supports, at the same time, the general nutrition by prepara-
tions of iron, vigorous diet (meat and milk), and good wine,
and maintains sufficient action of the skin by baths. Dickin-
con also recommends iodide of potassium when the disease is of
syphilitic origin, directing the remedy to the affection causing
the lardaceous condition rather than to the latter. He also en-
deavors to compensate the loss which the system suffers in ex-
haustive suppuration, not by general diet alone, but by salines,
chiefly potash salts, and has reason to be well satisfied with the
results obtained. Liebig's extract of beef should be especially
useful under these circumstances, as it supplies the saline con-
stituents of beef in a concentrated form. X

The treatment of complications is in no way peculiar, and has
been so fully covered in previous sections that no further allu-

sion is here required.
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family in which a hereditary albuminu ria existed, apparently
independent of gout.

Aleohol, formerly thought to be a potent cause of the eir-
rhotic kidney, is now acknowledged to be an infrequent one.
The analogy of this condition to the cirrhotic liver sugoested
a similar irritant action of the aleohol in the blood upon the
interstitial tissue of the kidney. But although the portal blood
contains a large amount of alcohol after its liberal ingestion
into the stomach, by the time the blood passes through the
heart and lungs and gets into the kidney, very little if any re-
mains unoxidized. It is barely possible, however, that when
enormous quantities are used, enough may remain in the blood
passing through the kidney to irritate its connective tissue, and
also the cells lining the tubules. The latter, from their efforts
to remove it, are probably more frequently irritated than the
former; whence also the possibility, though rare also, of
chronic parenchymatous nephritis being caused by it, as re-
ferred to in discussing the latter disease.

Valvular disease of the heart is another cause of interstitial
nephritis, which is the immediate result of the venous conges-
tion shared by the kidney in conjunction with all abdominal
organs, when there is insufficiency of the heart’s valves. DBut
while the kidney is always altered in every case of valvular
disease which has existed for any length of time, yet it is sel-
dom granular. The kidney most frequently found at autop-
sies of cases of valvular disease is hard, dark-red or bluish,
congested and somewhat larger than the normal organ, but
smooth, not granular. This is called the cyanotic kidney,
the kidney of cyanotic induration, or of passive congestion.
On section, the same vascular appearance is seen, the pyramids
being more deeply colored than the cortex. Minute exami-
nation reveals the capillaries and veins distended with blood,
as far back as the Malpighian bodies. The epithelium of
the tubules is unchanged or perhaps slightly more granular
than in health. The inferstitial tissue is but slightly increased,
but tougher and more distinet than in health., Now this is the
condition of the kidneys found in most cases of valvular heart






INTERSTITIAL NEPHRITIS. 169

Pregnaney is rarely, if ever, a cause of interstitial nephritis.
I have already named it among the fertile causes of acute
and chronic parenchymatous nephritis, being here in aceord
with Bartels and against Dickinson, Indeed I am unable
to understand how the latter writer draws the conclusions
which he does from the cases he reports. For the morbid
appearances he describes seem to me more those of acute and
chronic parenchymatous nephritis than of interstitial nephritis,
some of those which most resembled the granular kidney
being in the stage of contraction.*

Age and Sex of those Affected.—Interstitial nephritis is com-
monly considered a disease of middle age. And so it is in the
sense that the majovity of persons in whom it is discovered are
past forty. And I confess to some surprise when, on investigat-
ing the matter, T found that there were so many cases, although
still a small number under thirty. The youngest patient whom
I have had was twenty-six. But it will be seen from the ap-
pended tables by two of the largest observers, Dickinson and
Bartels,j that the number of cases occurring under forty years
of age is not inconsiderable. The figures indicate the age at
which death occurred, and there was an autopsy in each case.

BARrTELS, DicrIxNsox.
1 was 18 years. 1 was between 11 and 20 years.
1 was 19 years. 24 were between 21 and 30 years.
2 were 20 years. 50 were between 81 and 40 years.
4 were between 20 and 30 years, 93 were between 41 and 50 years.
9 were between 30 and 40 years. 76 were between 51 and 60 years.
4 were between 40 and 50 years. 47 were between 61 and 70 years.
7 were between 50 and 60 years. 17 were over 70 years.
9 were between 60 and 73 years.

33 308

* The reader who is sufficiently interested in the subject is referred to a
paper by the writer on “The Causal Lesions of Puerperal Convulsions,” read
before the Pathological Society of Philadelphia, April 28th, 1878, and
published in the Transactions for 1878-1879. The entire subject of Puer-
peral Convulsions in its relation to albuminuria and Bright's disease is here
discnssed.

T Bartels, op. citat., p. 411. Dickinson, op. citat., p. 145.
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It must be remembered that there is a tendency to over-
growth in the interstitial tissue of the kidney as of other
organs in old age. Hence the term senile atrophy of the
kidney. It is not safe, therefore, to call every instance of
atrophied kidney met in the post-mortem room a case of inter-
stitial nephritis. The elinical history, or some one of the
well-marked symptoms of the disease, as albuminuria or ure-
mic symptoms should have preceded to sustain the diagnosis.
This was the defect in the method followed by Gull and Sut-
ton,* who, in the post-mortem examination of a large number
of cases, independent of previous disease, noted that out of
thirteen cases examined between the age of sixty and seventy,
twelve had contracted kidney. At the same time, this atrophy
of old age may proceed to such degree as to attain positive
pathological degrees, manifested not only by the morbid anat-
omy of the kidney, but by the symptoms of interstitial ne-
phritis.

As to sex, nearly twice as muny males are subjects of the
disease, because of the more frequent exposure of the former
to the causes of the affection.

Morbid Anatomy.

In interstitial nephritis, both kidneys are involved, but there
is often a marked difference in the amount of disease in each.

Muaeroscopically the organs are evidently smaller than in
health, often less than half as large. T have occasionally seen
them less than five centimeters (two inches) in length. Next
to this reduction in size, the most striking feature of the con-
tracted kidney is its uneven or granular surface, which is, how-
ever, not always recognizable until after the capsule is removed.
Very characteristic also is the presence of eysts with more or
less clear watery or gelatinous contents, often visible through
the capsule. These are not invariably, but quite constantly
present. The capsule, itself thickened, strips off with diffienlty,

% On the Pathology of the morbid state commonly called Bright's disease
with contracted kidney (Arterio-capillary fibrosis). Med.-Chirurg. Transac.,
2d series, vol. xxxvii. 1872,
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dragging portions of the secreting structure with it. Owing
to the resistance which the blood meets in its passage through
the kidney, as the result of pathological alterations to be pres-
ently described, a larger portion of it passes out of the organ
by way of the capsule. Hence the bloodvessels of the latter
are dilated, as are also the lymph spaces.

Bereft of its capsule, the kidney is granular, hard, tough,
and usually darkened in color; whence one of its names, the
“ped granular kidney.” This color is in strong contrast to the
white or slightly yellow tinge of the futty and contracting kid-
ney, and although not always marked, but sometimes even
substituted by a paleness, it is still easily distingnished from
that of the contracting kidney of parenchymatouns nephritis.

The granules on the surface of the contracted kidney are
distinet round and oval elevations of the surface, ranging in
size from that of a pin’s head to a pea, or from one to five
millimeters (5% to § of an inch). Those of smaller size are
most numerous, and at first correspond with the lobules, the
bases of which are visible on the surface of the normal organ.
The larger ones result from the coalescence of two or more
smaller. The granules themselves are of a lighter color than
the depressed cirelets between them, which are tinted with vas-
cularity, and have a purplish or faint red hue,

The cysts already referred to are now more distinet (after
removal of the eapsule), and vary also greatly in size. While
equalling in minuteness the smallest of the granules, some of
them are as large as a walnut. The larger are apt to be
ruptured on stripping off the capsule.

On section it is at once evident that the reduction in size of
the kidney is almost wholly due to a narrowing of the cortex,
although the medulla is also contracted. The former may not
be more than three or four millimeters (} to } inch) in width,
and exhibit every degree between this and the normal. The
Malpighian bodies are smaller, less numerous, and can scarcely
be detected by the naked eye, while the small arteries are
more prominent from thickening of their walls. The in-
creased density and firmness of the organ are apparent. If
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the conditions oceur in a gouty subject, linear chalk-marks of
urate of soda may be present, more particularly in the pyramids
of straight tubules, and are contained within as well as be-
tween the tubules. The little cysts in varying numbers are
scattered throughout the section from cortex to papille, but
they are more numerous in the former. Rindfleisch gays
the cysts in the medulla, in the neighborhood of the papille, are
formed in the flexures of the looped tubes, where they originate
in the colloid metamorphosis of eylinders of fibrin, The cysts
may be altogether wanting.

The pelvis of the kidney may be unaltered. Tt is sometines
enlarged from retraction of the pyramids. The calyces may
be elongated. On the other hand if the kidney is very much
reduced in size, the capsule may be pursed up, and propor-
tionately smaller.

Da Costa and Longstreth, in a recent article,* call atten-
tion to the constant presence of an increased amount of fat
surrounding the contracted kidney, even in emaciated subjects.

Minute Structure.—Minute examination of thin sections
through the cortex, clearly reveals the change to be an over-
growth of connective tissue, with destruetion of the tubules and
bloodvessels, The process is best studied if the sections in-
clude the capsular edge, as it progresses from without in-
wards. In these may be seen extensive tracts of connective
tissue of different ages, separating the tubules, which, in sections
of. healthy kidneys, are seen to be closely in contact without
appreciable intertubular substance. The younger connective
tissue exhibits a simple hyperplasia of cells, with a scanty
transparent intercellular substance, while that which is older
contains fewer corpuseles and a more or less distinetly fibrillated
intercellular substance.

The tubules themselves, appear, in places, quite normal; in
others they are represented by fragmentary portions in which
the cells are still unchanged ; in others again the cells ex-
hibit a granular degeneration; some are evidently dilated ;

* Researches on the State of the Ganglionie Centres in Bright's Disease,
Am, Jour, Med. Sei., N. 8,, vol. 80, 1880, p. 25.
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others still are completely shrivelled, while it is evident from
the larger areas of connective tissue that many have com-
pletely disappeared. In a few tubules, waxy casts are present.
The Malpighian bodies are surrounded by concentric layers of
nucleated connective tissue. Many of them are shrivelled and
atrophied, and an attempt to inject them with colored injecting
fluids fails either partially or completely. Some thus altered
lie detached from the tubules with which they should be con-
tinuous.

The eysts originate partly in dilatations of obstructed seg-
ments of the uriniferous tubules, and are partly the result of a
dilatation of the Malpighian capsules. Proof of the latter
mode of origin is found in the fact that compressed capillary
tufts are sometimes found lying up against one side of the wall
of the cyst.

The same overgrowth of connective tissue takes place in the
medulla, but it appears here later, extends more slowly, and
never reaches the degree found in the cortex. For this reason
the contraction is not nearly so great, but the medullary area is
still somewhat diminished by retraction of the pyramids, The
excreting tubes in the medulla are in some places dilated, and
in others twisted.

Minute examination of the granules on the surface of the
kidneys shows them to be made up of tubules in a tolerably
perfect state, the mass having been caused to project by the
constriction of the connective tissue encircling its base.

The wvascular system of the contracted kidney is the seat of
important changes. In the first place it shares with the tubules
the compressing effect of the contracting new formation. As
the result of this, a part of the capillary system is destroyed,
and in the part thus destroyed are many capillary coils in the
Malpighian bodies. Hence, as many afferent arterioles send
their blood directly into the second capillary network, which
18 also cut down by the pressure. The vessels which remain
are often dilated and twisted, and in consequence of the destruc-

tion of numerous Malpighian bodies, send much of their blood
out through the capsule,
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A further very striking vaseular alteration is a hypertrophy,
with subsequent degeneration of the musenlar coat of the
arteries and arterioles, and thickening of the external fibrous
coat. This alteration has given rise to a good deal of discus-
sion. Dr, Bright noted ehanges in the renal artery in kidney
disease, but Dr. George Johnson, in 1867, described the change
more thoroughly, and showed it was common to the whole
body. He considered it a pure museular hypertrophy,—a reflex
reactive overgrowth, whose object is to resist the entrance of
the contaminated blood into the tissues. Drs. Gull and Sutton,
in 1872, showed that along with the musenlar hypertrophy
there was also a thickening of the external fibrous coat. They,
however, made the condition of the renal arteries a part of a
general one, affecting the entire arterial system, which, while it
commonly begins in the kidney, may begin primarily in other
organs. Indeed, according to them, the kidneys may be but
little if at all affected, whilst the morbid change is far advanced
in other organs. They characterize the condition as a ““ hyaline
fibroid” formation in the arterioles and capillaries, and suggest
for it the name “arterio-capillary fibrosis.” They say further,
that the morbid state is allied to the conditions of old age,
and that we cannot refer the vascular changes to an antecedent
change in the blood due to defective renal excretion, but that
they are due to distinet causes not yet ascertained. The ele-
ment of thickening of the external coat, in addition to the
hypertrophy of the muscular, these observers have established ;
but their view as to its being but a part of a general condi-
tion, and in no way the result of kidney disease, is not ac-
cepted, so far as I know, by any. Nor have their views as to
its causation been any more favorably received.

This condition is invariably associated with hypertrophy of
the left ventricle of the heart. The two increase pari passu,
and it is therefore impossible to disassociate their considera-
tion. That they are both the result of the renal condition it
seems to me requires no further proof than that furnished by
Johnson and Dickinson, in their respective treatises and papers.

As to the immediate cause of this hypertrophy and over-
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growth, Dr. Johnson’s view best explains the facts, while it is
consistent with the modern physiology of the arteries. It has
already been said that he aseribes the thickening of the middle
coat to a reactive overgrowth. This is stimulated to occur in
two ways. The arterioles contract forcibly to resist the admis-
sion of the blood poisoned with the accumulation of excreta
usually eliminated by the kidneys. This is the first stimulus.
The heart then contracts with additional power to overcome
this resistance, and thus it hypertrophies. But the arterial
vessels contract still more foreibly to resist this impulse, whence
the second stimulus to overgrowth of the muscular coat. As
Johnson considers the change purely a muscular one, he is
not called upon to explain the thickening of the adventitia.
But the same causes which excite the hypertrophy are capable
of exciting an inflammatory overgrowth of the connective tissue
which forms the outer sheath, whether it be inereased blood
pressure or the irritant character of the blood. Both probably
co-operate to produce it. So far as the arteries in the kidney
itself are concerned, it is very likely that the thickening of the
external coat is partly due to the inflammatory changes which,
in this form of disease, select the connective tissue of which
it forms a part.

In the last edition of his admirable treatise on the Pathology
and Treatment of Albwminurie,® Dr, Dickinson, in advocating
the older view of Bright, that both the cardiae hypertrophy and
thickening of the muscular coat of the arteries are the result of
a capillary resistance, points out what he believes to be a serious
objection to the view of Johnson. The office of the muscular
coat, says Dickinson, is not to resist, but to aid the heart in the
propulsion of blood; the foree of propulsion, which beging
with the cardiac systole, being continued as a wave of contrac-
tion, which passes in a peristaltic manner from the orifice of
the aorta throughout the arterial system. It is true, this may
be one of the offices of the muscular coat of arteries, but it is
secondary to a much more important and better determined
one of regulating the calibre of the bloodvessel, in accordance

* PPage 328,
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with the temporary demands of an organ or tissue for blood.
This is a reflex operation, controlled by the vasomotor neryes,
and although it resists the heart in one sense, this resistance is
never sufficient to induce hypertrophy of the left ventricle, be-
cause, while the blood may be partially cut off from an organ
or set of organs, by the stopcock action of the muscular coat,
all the remaining arteries of the system are relaxed and ready
to receive the extra blood thus shut off. But in the case of the
poisoned blood, from insufficiency of secretion by the kidneys,
all the arterioles are resisting its admission. There is no free
outlet. The heart, in its efforts to overcome this resistance,
hypertrophies in its left ventricle, against which the arteries
again react,and thus the antagonism keeps up, and an increased
hypertrophy results.

Finally, all physiological studies go to prove that the capil-
laries do not possess an active power of changing their calibre
and, therefore, of resisting the admission of blood. And
although the destructive compression of capillaries, and prob-
ably even arterioles which occmrs in the kidney itself, in cir-
rhosis of that organ, obstructs the movement of blood through
it, such local resistance is not sufficient in the presence of
the unobstructed state of the remainder of the arterial system
to produce a wniversal hypertrophy of the muscular coat in-
cluding that of the heart.

The degeneration alluded to, as succeeding the thickening
of the bloodvessel wall, are of the kind which usnally succeed
hyperplasias, viz., fatty. In the muscular coat the nuclei of
the fibre-cells waste, and finally disappear, leaving the coat
recognizable only by its transverse striation, although this ap-
pearance may also be obscured by the presence of fat-drops,
and even crystalline matter. The subsequent changes in the
external sheath consist in the conversion of the thickened fibroid
adventitia into a more hyaline material,

The final effect of these alterations is to produce a brittleness
in the arteriole walls, which disposes them to rupture on very
slight increase of intravascular pressure. Hence, the frequent
fatal termination of cases of interstitial nephritis by apoplexy.
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Drs. Da Costa and Longstreth, in a recent paper,* have de-
seribed as more or less constant in Bright’s disease, and espe-
cially in the contracting kidney, certain changes in the nervous
venal ganglia, which consist essentially in a hyperplasia of the
connective tissue and a fatty degeneration of the nerve-cells,

They say that while this lesion might be looked upon as
forming a part of the general process of degeneration in connec-
tion with the kidney disease, they think it is the cause of the
renal malady and precedes the degenerative changes.

Also that the diseased condition of the ganglia furnishes the
clue to the alterations of the vessels of the kidneys.

And finally, that similar changes producing similar results
may exist in other ganglia ; for instance, in the cardiac plexus,
explaining the hypertrophy of the heart.

Da Costa and Longstreth in the paper alluded to, say they
do not think the heart hypertrophies because of the opposition
the passage of the blood meets in the renal eirculation, but that
it is to be traced to a central origin ; in one case to the cardiac
ganglia, and in the other to the renal. ‘The same statement
applies to the changes in the vessels and tissues in other organs
of the body, and when they in their turn are affected the gan-
glin which preside over them as centres most prabably have
been acted upon in a similar manner as the ganglia already: .
mentioned,”

For a description of the refinal changes which occur most
frequently in this form of Bright's disease, see the following
Section IX, by Dr. William F. Norris.

Symptoms and Course of Interstitial Nephritis.

The degree of uncertainty as to the origin of a large majority
of cases of contracted kidney is only equalled by that of the
insidiousness of their approach, The beginning of the disease
is certainly not marked by any distinctive symptoms; and its
progress 1s often unmarked by any, until those of ursemia, as
manifested by the unexpected convulsion, drowsiness, or stu-

—

* Amer, Jour. of the Med, Sciences, N. 8., vol. 79, July, 1880, p. 17.
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por, mark the beginning of the end. The attention of the
physician being thus directed to the urine, albuminuria and
casts are discovered and confirm the condition. To the obsery-
ing physician, perhaps an unaccountable weakness or slow
convalescence from acute disease, or other unexplained con-
dition, may suggest an examination of the urine; or the pe-
culiar tense and bounding pulse of hypertrophy of the left ven-
tricle, or the more tangible symptom of a slight swelling of the
feet or ankles, recognizable only at night or through the unex-
pected tightness of a boot, may lead to the same examination.

Attention being called to the wurine, it will be found to pre-
sent characters which are more or less distinetive, and com-
monly in connection with the absence of other symptoms, al-
luded to as so characteristic, lead easily to a diagnosis. It is,
when freshly passed, acid in reaction, copious, often exceeding
the normal amount, never scanty except in the last stages of the
disease. The quantity may reach 2700 ce. (90 o0z.), but this is
very rarely. The patient very commonly has to rise at night,
probably not more than once or twice, to pass his water. Con-
sequently, the urine is light in color and of low specific gravity,
—1010-1015,—and contains a trifling or moderate flocculent
sediment. It is generally albuminous, but the albumen is
small in amount, and may be temporarily absent, or it may be
absent before a meal, and present after it. Later, however, it
becomes constant. It seldom exceeds one-fourth the bullk of
fluid tested, and is very constantly a good deal less, showing
a delicate line of white by Heller’s nitric acid test.

Tube-casts are present, but not usnally numerous. They are
almost solely hyaline, and pale granular. Some of the hyaline
casts are delicately so, requiring nice illumination for their de-
tection ; others are distinet and sharply cut ; others, still, con-
tain two or three glistening oil-drops. Casts may at times be
absent and again reappear, asis the case withalbumen. Towards
the termination of cases of interstitial nephritis the urine di-
minishes in quantity, the specific gravity increases, and the casts
become much more numerous, and include among them highly
granular or dark granular, and occasionally even blood-casts,
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in addition to those alluded to. In a case which recently ter-
minated under my observation, the specific gravity rose to
1030, and the urine diminished to about 25 ecec. (8 oz.). The
low specific gravity of the urine in the early stages is largely the
result of the increased quantity, which often equals1800 to 2100
ce. (60 to 70 oz.), and even rarely 2700 ce. (90 oz.).

The wrea is also diminished sooner or later, and in this
manner the lower specifiec gravity is contributed to. This dim-
inution becomes marked towards the close, accounting for the
ureemic symptoms which often first announce the disease. It
may be as low as 1 gram (15 grs.), and may be anything be-
tween this and the normal 24 hours’ quantity, which may be
put down at from 20 to 40 grams in an adult.

All the remaining normal constituents may be said in gen-
eral terms to be diminished.

As to the other symptoms which were alluded to as suggest-
ing an examination of the urine, a feeling of unaccountable
weakness or of being tired was mentioned. This is very often
present, but it is a symptom which is present in many con-
ditions, and should only be considered as suggestive.

Slight edema about the feet and ankles is often present,
being so slight as to escape detection, or is discovered acciden-
tally. "When present it is significant, but it is often entirely
wanting. We have the explanation of this slight cedema or
its entire absence, in the free seeretion of water, which is such
a decided symptom of the early stages of this disease.

Hypertrophy of the left ventricle of the heart is so constant
that it may be properly considered as a symptom rather than
a complication, which it strictly is. No case of interstitial
nephritis has existed for any length of time without the pres-
ence of this condition, and as few cases are discovered until
they have existed a good while, few are found without hyper-
trophy, although it is not always marked. In about one-half the
cases, however, there is evident hypertrophy. Corresponding to
this, the pulse has a peculiar tense and bounding character,
These two symptoms have, therefore, a diagnostic value. I have
already alluded to the cause of this hypertrophy,—the in-
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creased effort of the heart to propel the blood through capil-
laries which resist its presence. Ordinarily there are no
sympfoms of this enlargement except the increased percussion
area and the peculiarity of the pulse. Oecasionally, however,
there are symptoms of cardiac distress, dyspncea, and palpita-
tion. Also accentuation of both sounds and reduplication of
the first. The latter is probably due to a want of synchronism
in the systole of the two ventricles.* There is usnally no
murmur because there is no valvular disease. The latter may
be present, however, in one. of two ways. The patient may
have had valvular disease prior to the renal malady, or the
latter itself, by its long continuance, have produced endocar-
ditis and atheroma which are among its results, particularly in
those who have passed middle life, thus increasing the natural
tendeney of age to this condition.

Inereased arterial blood-pressure is another symptom, which
is the direct result of the hypertrophy of the left ventricle.
This continues as long as the power of the heart lasts. When
the latter begins to fail, the blood-pressure diminishes, and
with it begin a train of symptoms, among which diminished
secretion of urine and dropsy are the most conspicuous. It oc-
casionally happens that, althongh this hypertrophy is a com-
pensating measure, it is the cause of inconvenience, manifested
by the cardiac distress, dyspneea, palpitation, and dizziness,
alluded to as sometimes present.

The atheroma and the inereased arterial blood-pressure are
the causes of another symptom which frequently determines
the mode of death,—rupture of a bloodvessel in the brain ; in
a word, apoplexy. As stated, this accident occurs generally
late in life, but Dickinson reports a case in which cerebral
heemorrhage occurred in a girl of twelve. The proportion of
cases of recognized interstitial nephritis in which this occurs is
not large, but many cases of apoplexy are directly traceable
by autopsy to unsuspected renal cirrhosis. Dickinson believes
that of futal cases of apoplexy one-half are preceded by this
form of disease.

e —

# Sibson, British Medical Journal, April 1st, 1871, p. 235,
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Hemorrhages in other situations are referable to this same
altered state of the bloodvessels, as into the retina, from the
nose, and even into the stomach. Hence sudden blindness, as
well as dimness of vision due to retinitis albuminuriea, is a
symptom which occasionally presents itself.

The latter symptom, dimness of vision due fo retinitis albu-
minurica, is a grave one. The pathological alteration in the
retina which causes it presents itself usually only at an ad-
vanced stage of the renal disease, and is but little remediable.
The condition itself T deem of such importance as to demand
separate consideration by an ophthalmologist. Accordingly,
my friend Dr. William F. Norris has kindly furnished an
article on the Refinitis of Bright’s Disease, which will follow
this section.

The termination by wremia occurs more frequently in this
than any other form of Bright's disease. Bartels says that
nearly all the patients he has seen die in the extreme stage of
atrophied kidneys, sank under the symptom of chronie ursemia.
I can say the same of my own experience as to uremia, but
acute ureemia has been as frequent as chronie. As already
stated, it is frequently the first intimation of the existence of
any derangement, and manifests itself in any one or more of
the forms already deseribed under acute nephritis, Headache,
drowsiness, convulsions, stupor, delivinm, maniacal excitement,
renal asthma, restlessness, nausea, vomiting, any one of these
symptoms may usher in the dreadful train which is so apt to
be fatal. But coma or a partial coma is here more frequent
than convulsions. Drowsiness and severe headache are also
frequent beginnings. Dr. E. C. Seguin has recently called
attention to oceipital headache as a symptom of uremia.* In
a case which terminated recently under my observation, in
which delirium, coma, and maniacal symptoms were present,
but interrupted by active treatment, the temperature was very
high, ranging from 102° to 105°, and rose to 107° immedi-
ately before death. During the stupor the patient was quiet,
and there was no stertor,

—

* Archives of Medicine, vol. iv, No. 1. New York, August, 1880.
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Dyspeptic symptoms with obstinate vomiting, particularly
in the morning before eating, are apt to usher in a chronie
uriemia.  Diarrheea is less common, but also sometimes occurs
towards the close, when it may be very difficult to control,

The duration of this form of renal disease is indefinite.
Always a chronic process, it may last for years undiscovered,
and when discovered before it is too far advanced, the knowl-
edge of its presence will snggest measures of precaution and
treatment, which may so prolong life that it need only be de-
termined by its natural limit or some other discase. Yet com-
plete recovery from well-established interstitial nephritis dis-
ease 1s probably unknown.

Complications.

These are, in addition to what have already been considered
as symptoms, but of which some might with propriety be
classed among complications, bronchitis, pericarditis, pleurisy,
pneumonia ; and, more rarely, endocarditis, peritonitis, inter-
tubular gastritis, and even inflammation and ulceration of the
bowels. But all inflammatory complications except bronchitis,
pleurisy and pericarditis are less common than in acute ne-
phritis. Bronehitis is said to be the most frequent complica-
tion, while pericarditis is the most dangerous, being almost
invariably fatal. - The former occurs in about 33 per cent. of
the cases, and the latter in 25 per cent. Pleurisy and pneu-
monia are also of tolerably frequent occurrence, Grainger
Stewart finding the former in 15 per cent. of his cases and
pneumonia in 7 per cent. The latter author found pericar-
ditis also in only 7 per cent., while Dickinson found recent
pericarditis in nearly 25 per cent. ; a proportion which would
be much increased if old false membranes and adhesions are
included. Acute endocarditis and peritonitis occur but very
seldom. It is possible that the obstinate vomiting in some
cases may be due to intertubular gastritis, the occasional pres-
ence of which is asserted by Drs. Fenwick and Wilson Fox, as
distinguished from the follicular inflammation found in acute
nephritis. Three cases of ulceration of the ileum are mentioned
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by Dr. Dickinson, and one by Dr. Bartels. The occasional
obstinate diarrheea may be due to this cause.

The cause of this tendency to inflammation attending con-
tracted kidneys is probably the irritant state of the blood, poi-
soned with the retained excretions which the damaged kidney
is unable to remove.

Diagnosis.

The diagnosis of an interstitial nephritis is usually easy,
if by any means an examination of the urine is suggested.
The inereased, or at least undiminished quantity, the low spe-
cific gravity, small albuminuria, delicate hyaline, and pale
aranular casts, in the absence of other symptoms, are sufficiently
distinetive. The conditions which should suggest such an ex-
amination are a feeling of constant weariness, slight swelling
of the feet, drowsiness, intense headache, confused intellect,
dyspeptic symptoms, obstinate nausea, delirium, coma, and
convulsions.

Prognosis.

The prognosis is unfavorable as to complete recovery, but
favorable as to prolongation of life if the diagnosis be made
sufficiently early. If it is not made previous to the setting
in of uremic symptoms, little may be expected. But even at
this stage energetic treatment may still avail to avert the im-
mediate danger and prolong the patient’s life. The possible
sudden occurrence of convulsions and coma, and of death
therefrom, should always be remembered and impressed upon
the relatives of the patient.

Treatment,

From what has been said under prognosis, it is evident that
the most hopeful result to be expected from treatment is the
protection of the patient from the consequences of his malady,
rather than the restoration of the kidney to its normal condi-
tion.  Our power in the former respect depends largely upon
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With regard to beverages, there is no doubt that the use of
strong alcoholic drinks should be avoided, and brandy, whis-
key, and strong sherries and ports should be prohibited. The
light wines, and especially the red wines, and lighter aleoholic
drinks, as lager beer, porter, ete., may be used.

What was said of clothing, fresh air, and exvereise, in con-
nection with chronic parenchymatous nephritis, is even more
applicable to interstitial nephritis. Warmth of the body, main-
tained by woollen garments next the skin to encourage its action,
and the avoidance of damp and cold which check it, are
peremptory. The wetting of the body by rain, or of the feet
alone, has frequently been the exciting cause of a uremic at-
tack which was fatal. Rubber overshoes should be worn in
all damp weather.

. In this connection sea-bathing requires to be alluded to. Tt
is well known that sea-bathing sometimes induces albuminuria
in individuals perfectly healthy, or at least in individuals at
other times free from albuminuria. This must of course be
due to a temporary congestion of the kidney, the result of an
introversion of the blood from the skin, which is kept up by
the length of the bath. Still more mischievous, therefore,
must be the effect of prolonged sea-bathing upon one whose
kidneys are already damaged and incompetent to perform their
office. I am confident that one case of latent contracted kid-
ney that recently came under my observation, was hastened to
its fatal termination by this cause, the patient in this instance
remaining in the water two or three hours at a time. Sea-
bathing, therefore, or indeed any form of cold bathing should
be interdicted to the patient with contracted kidney. Sea-
bathing is especially mentioned because it is considered so
healthful, and involves remaining in the water so much longer
at a time.  On the other hand the warm bath, and especially
an oceasional Turkish bath is advantageous.

For the same reason there is no doubt that residence in a
warm equable climate is often of signal service in interstitial
nephritis ; and cases are reported where the albumen has dis-
appeared and apparent recovery taken place during such resi-
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dence, where the previous duration was such as to make re-
covery at least improbable,

I recall the instance of a lady past middle life who had
oranular kidneys, and who had already begun to suffer the
numerous inconveniences of advanced renal disease. She went
abroad, and, during a residence in Southern Germany, was en-
tively relieved of all unpleasant symptoms. She described
herself as feeling during that period like a young girl. She
had no sooner reached Liverpool, on her return, than all of these
symptoms returned, and she died in a few months after reach-
ing home. I have no precise knowledge of the frequency of
Bright’s disease in the southern part of the United States, but
I seldom hear of cases originating there.

Prolonged bodily or mental fatigue should also be avoided
by these cases, as they have been known to be the exciting
cause of urmmia and death. The patient should live a life as
easy and as free from any of these causes which have been
considered, as his circnmstanees will permit.

As to drugs, they are of limited utility. The tonies, iron,
quinine, and strychnia, are useful and necessary to combat the
tendency to anemia and weakness, which sooner or later the
albuminuria will induce. Iron is perhaps the most important
and indispensable, and may be given in the shape of the acetate
or the well-known Basham’s mixture, of which the formula is
given on p. 138, But it is a question whether the sense of weari-
ness so characteristic, is not due, in a measure, to the accumula-
tion in the muscles of effete matter, which should be eliminated
by the kidneys, as the tired feeling so characteristic of diabetes is
probably due to a retention of sugar in the muscles, the ox i-
dation of which relieves the sense of fatigue. In that event
this weary feeling in interstitial nephritis would be more
likely to be removed by encouraging elimination by measures
which promote the action of the skin. I would, however,
resort to no very active treatment of this kind, but would
recommend an occasional warm bath, or mpecmlij a Turkish
bath, with thorough friction and precaution from cold ; the com-
bination of a gentle diaphoretic, as the sweet spirit of nitre or
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the solution of acetate of ammonium, with tonies and chalybe-
ates, or brisk exercise in the open air, with proper precautions
against subsequent exposure while perspiring. These, united
with sufficient rest, all tend to supplement the action of the
kidneys and avert the consequences of their defective action.

Diureties ave not indicated in this stage, because the secre-
tion of urine is already free and not likely to be much increased
by further diuresis. The bowels should be kept regular by
the use of the natural aperient waters, the Hunyadi, Friedrichs-
halle, and Rakoezy, or an occasional blue pill, but there is
no need of decided purgation. The aperient may be combined
with iron, and for this purpose sulphate of magnesium or
potassium are useful. An ounce of the former, ten grains of
sulphate of iron, and a drachm of aromatie sulphuric acid may
be added to a pint of water, and of this a wineglassful taken
before breakfast. OF course, later in the disease, when the
urine is again scanty and we want to bring to bear all avail-
able means of increased elimination, both diuretics and purga-
tives may be desirable to avert the calamity of ureemia. The
same principles are to govern us in using them as have already
been laid down under acute nephritis. I will mention, how-
ever, digitalis as being a diuretic which is at once usually
efficient as such, while it will also serve to sustain a failing
heart.

The second indication mentioned, the treatment of the com-
plications and accidents incident to the condition, resolves itself
into the treatment of the bronchitis, the pericarditis, the pleu-
risy, pneumonia, endocarditis, gastric and intestinal disorders
which have been named as oceurring, and especially of the
most serious calamity of all, uremia. The treatment of the
complications is that of the same conditions under other cir-
cumstances, Prompt restorative and even stimulating meas-
ures are, however, here earlier ealled for than in these same
conditions uncomplicated, and when to these are added counter-
irvitation, the chief indications for the thoracic troubles are
fulfilled.  Paracentesis is a measure which is often of signal
service in effusions into the chest, and occasionally of the
pericardium,
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Opiuwm should be cautiously employed, not only in the
gastro-intestinal troubles, but under all circumstances, as it
undoubtedly increases the dangers of uremia. This has been
abundantly proven. It need not be discarded altogether, for
there is indeed no substitute for it in most bowel affections
and conditions of severe pain, but it should be given in
smaller doses than usual, and its effects watched. In like
manner hypnotie, sedative, and antispasmodic effects, when
desired, should be produced by chloral and bromides if
possible.

Dyspeptic symptoms are best treated with pepsin and acids.
I have found full doses of the wine of pepsin, f5ij to f3ss.,
with 5 to 10 drops of dilute nitromuriatic acid, and 4'; to %
of a grain of sulphate of strychnium, here, as elsewhere, among
the most efficient remedies for dyspepsia. Or the powdered
pepsin in 8 to 10 grain doses may be dissolved in an agueous
acid solution.

Finally, as to the treatment of wramia, when it occurs, the
immediate indication is, of course, increased elimination of a
decided character. This is accomplished by sudorifics, purga-
tives, and diuretics. The degree to which these should be
pushed will of course depend upon the urgency of the symp-
toms. If there be simple drowsiness, headache, or gastric de-
rangement, a brisk purge 'E}y 1 of a grain of elaterium, or 13
drops of croton oil, or a saline, followed by full doses of infu-
sion of digitalis, with acetate or citrate of potash, may suffice
to avert the evil. Or, a drachm of jaborandi-leaves may be
infused in six ounces of hot water, and a tablespoonful admin-
istered to an adult, and repeated if necessary until a sufficient
diaphoresis vesults. If it be desired to counteract any depress-
ing effect, which can hardly exist with so moderate a dose, a
drachm of solution of acetate of ammonium, which is also
diuretic, may be added to the mixture. The fluid extract of
jaborandi, which T have not found so reliable as the freshly
prepared infusion, may be given for the same purpose in 20-
drop doses. If there is headache, full doses of bromide of
potassium are indicated.
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most promptly satisfactory results. General bloodletting
should not be forgotten. The same indications which make it
the best remedy in puerperal convulsions call for it here; and
while it is less efficient than in puerperal eclampsia, it still may
be used, with due regard to the strength of the patient.

The asthmatic attacks, which are a part of the uremic con-
dition, will be relieved by the same class of remedies, but the
antispasmodics, chloral, the bromides, Hoffman’s anodyne,
and inhalations of ether may be used as adjuvants.

Apoplezy, which is not an infrequent termination of the
disease, in consequence of the defective character of the blood-
vessel walls, is recognized by the paralysis, general or partial,—
most frequently hemiplegia,—which accompanies the uncon-
sciousness. Remedies are here generally futile, but such may
be used as are indicated for apoplexy elsewhere. Bleeding,
counter-irritation, and, if the patient survives the immediate
accident, iodide of potassium, with a view to promoting ab-
sorption of the extravasated clot, may be used.

Heemorrhages in other situations, as from the nose or alimen-
tary canal, are treated by the same measures as when they occur
under other circumstances.

As to speeific treatment, or treatment directed to the removal
of the interstitial overgrowth in the kidney, there is only one
remedy which theoretically could be expected to be of service,
and that is iodide of potassium. Unfortunately the peculiar
requirements of its administration, viz., the length of time
during which the patient must take the remedy before any re-
sults may be expected, and the consequent difficulty in aceun-
mulating a sufficient number of cases, are such that it is almost
impossible to determine whether it can be of any service or not.

Owing to these difficulties T cannot say that I have had
suitable opportunities for testing this remedy. Bartels says
of his experience: “The patients whom I treated upon this
prineiple before the occurrence of any threatening symptoms—
before their exhibiting any trace of dropsy or uremia, with-
drew themselves from my observation too early, so that I can-
not, as yet, venture to form an estimate of the ultimate results
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treatment adopted, we frequently have an opportunity of seeing
the development to a greater or less degree of the typical form
of the affection.

Typical Cases.

In typical cases the retinal changes commence with slight
cedema of the disk and surrounding retina, with a few irregu-
lar white splotches and striated heemorrhages in the fibre-layer.
We see the white patches multiply and extend, mostly within
an area of two or three disk diameters from the optic entrance,
until in high grades of the affection they coalesce and form a
broad zone around the disk, which is itself swollen and promi-
nent, its outlines being hidden by the opaque nerye-fibres
which diverge from it. Fresh heemorrhages occur from time
to time, and are striated when in the fibre-layer, and of irregu-
larly rounded outline when invading the deeper portions of the
retina. They are usually either entirely absorbed or leave
behind them a fatty clot, which adds an additional white
sploteh to those already existing in the retina, At times they
leave spots of black granular pigment as the marks of their
previous presence. At the same time irregularly linear or
quadrate white splotches are developed, which radiate from
the fovea centralis throughout the macular region. These were
formerly supposed when present to be absolutely characteristie
of the disease, but it is now asserted by several good observers
that similar appearances have been seen in the neuro-retinitis
caused by brain tumor or by basilar meningitis, where there
was no accompanying disease of the kidney. (Grife, A. f.
0., xii, 2 ; Schmidt and Wegner, A. f. O., xv, 3; Magnus, Ophth.
Atlas, Taf. vi, fig. 2 ; Leber in Griife and Saemisch, Bd. v, p.
581; Carter, Diseases of Eye, p. 382, Am. edit.; H. Eales,
Birmingham Med. Review, January, 1880, p. 47.)

Changes in the Color of the Fundus and of the Retinal Blood
Columns.

In many cases occurring in the last stages of the disease a

“remarkably yellowish tint of the fundus is observed, together
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ophthalmoscope from ecases of retinal hseemorrhage from other
causes (and Magnus has published similar cases), and there
are recorded other cases where the only changes seen in the
fundus oculi were a pronounced choking of the disk similar to
that with which we are familiar in cases of brain tumor. (Mag-
nus, Samelsohn, Gowers.)

Morbid Anatomy.

We find serous swelling of the disk and surrounding retina,
especially of the neuroglia ; and in the fibre-layer nests of what
are usunally described as varicose or sclerotic hypertrophy of
the nerve-fibres. These swollen fibres are, when slightly de-
veloped, spindle-shaped, at other times so dilated that, with
their large nuelei, they much resemble ganglion-cells, and they
were described by Virchow as sclerosed ganglion-cells, Owing
to their position, which is frequently just below the membrana
limitans interna, and to the fact that their processes can readily
be demonstrated to be continuous with the nerve-fibres of the
fibre-layer, they are now classed by most authors as varicose
hypertrophies of the nerve-fibres. This affection is, however,
by no means peculiar to this disease, but is not infrequently
developed in other forms of neuro-retinitis.

We find also fatty splotches, consisting of large numbers of
compound granule-corpuscles, usually either in the nerve-fibre
layer or in one of the nuclear layers. The radial connective
tissue fibres (fibres of Miiller) also present numerous minute
* fat-drops, which, when massed at their upper end, cause the
well-known radiating white stripes on the macular region.

The bloodvessels of the retina exhibit dilatation of the veins
and capillaries, with fatty degeneration of their walls, often
only of their adventitia, and also so-called sclerosis, a trans-
parent thickening of their walls, which resembles amyloid
degeneration, but does not respond to the action of iodine.
Heemorrhages are almost invariably present, either striated, and
moreor less linear in shape between the retinal fibres, or in less
regular masses in the outer retinal layers, or in the vitreous
humor. The choroid often exhibits changes in its bloodvessels
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centage of 12.82. Galezowski* gives 47 out of 154 cases (30.15
per cent,), and quotes Lecorché as giving 62 cases out of 286,
or 21.71 per cent, Wagnert gives 12 out of 157 cases, or 7,64
per cent. Ile rejects, however, six cases of retinal changes,
which, in his judgment, were not sufficiently characteristic, and
which would, if accepted, raise the percentage to 11.46. My,
H. Eales,} the most recent writer who has examined any con-
siderable number of cases with a view to determining the fre-
quency of retinal disease in them, gives 100 cases, in which 28
had retinal changes, and 3 alterations of the optic disks. I
regret that my own researches throw so little light on this sub-
Ject; but although I have carefully examined a considerable
number of cases of albuminurie retinitis, T at first devoted my
attention exclusively to the mode of development of the affec-
tion, its various forms, and the kind of kidney disease accom-
panying them, and failed properly to note the negative cases
in which there were no retinal changes. For an opportunity
for studying these cases, I am much indebted to my friend Dr.
J. H. Hutchinson, who has for years placed his wards at my
disposal, and also for similar courtesies to Drs. W. Pepper, J.
Tyson, and J. M. Da Costa. In the last 41 cases which
I have examined, taken as they occurred in the wards of
general hospitals, I found 11 cases of decided retinal change,
such as cedema with white splotches and hemorrhages, and
have not counted several cases of slight degrees. of atrophy
of the disk possibly due to foregoing changes. This would
give 26.82 per cent; but the number is too small to allow
proper conclusions to be drawn from it, and ean only be of value
as a contribution to the total statistics of the subject.

Treatment.

Rest in bed with moderate purgatives and diaphoretics; in
short, the remedies usually preseribed for the constitutional

¥ (Galezowski, L'Union Meédicale, 1873, pp. 924-928.
+ Wagner, Virchow's Archiv, Bd. xii, pp. 219-271.
1 Eales, Birmingham Medical Review, January, 1880, pp. 35-52.
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SECTION X.

SUPPURATIVE INTERSTITIAL NEPHRITIS,

Synenyms.—FPyelo-nephritis ; interstitial suppurative nephritis ; surgical kidoey.

SUPPURATIVE INTERSTITIAL NEPHRITIS IS THAT FORM
OF NEPHRITIS WHICH RESULTS IN THE FORMATION OF ARB-
SCESSIES RANGING IN SBIZE FROM THAT OF A MERE POINT
TO THAT IN WHICH THE EXTIRE EKIDNEY IS CONVERTED
INTO A SINGLE PURULENT SAC.

THE term interstitial is used for this condition because the
inflammation which results in these abscesses always begins in
the interstitial tissue of the kidney. In contradistinetion to
the form of disease under consideration, the contracted or cir-
rhotic kidney is the result of a non-suppurative interstitial
nephritis. Most frequently this form of nephritis starts in the
pelvis of the kidney, as a pyelitis, and thence extends along
the interstitial tissue of the organ into its parenchyma. Hence
the term pyelo-nephritis is often appropriately applied to the
same condition. It also happens that the nephritis does not
start from the pelvis, but in the interstitial tissue of the sub-
stance of the organ, as when the result of an infectious embo-
lus or traumatic cause, or sbstruction of the tubules by con-
cretions. Bnt I do not consider it necessary on this account
to make two divisions of the subject, as some anthors do, con-
sidering one as pyelo-nephritis, and the other as suppurative
nephritis, including in the latter those cases which begin in the
substance of the organ. The processes are essentially the same.

Etiology.

Probably the most frequent cause of suppurative nephritis
is retention of decomposed wrine. Such retention and decom-






202 BRIGHT’S DISEASE.

Suppurative nephritis may occur at any age subject to the
operation of the cause. The youngest patient I have met is
the boy, whose case is related on pp. 208-212, Suppurative
nephritis was undoubtedly here present when the boy was two
years old, ;

; Morbid Anatomy.

The appearances vary necessarily with the stage of the dis-
ease, and also somewhat with the eause.

In the earlier stage, as most frequently caused, by the reten-
tion of decomposing ammoniacal urine, which produces a dif-
fuse inflammation of the connective tissue, starting from the
pelvis of the kidney, the organ is enlarged and vascular. The
capsule strips off easily, but in places drags shreds of the renal
substance with it, while its under surface is otherwise slightly
rougher than in health. The shreds are found to correspond
with the seats of little punctate abscesses about a millimeter in
diameter, on the surface of the kidney, which are thus rup-
tured. Others are noticed scattered over the reddened surface
of the organ, They may be isolated or arranged in groups
of from three to six. At this stage, too, they will be found
scattered over one or more areas, each corresponding to the base
of a single Malpighian pyramid, while other pyramids may be
entirely free, Each abscess is surrounded by an intensely red
border. On prineipal section of the kidney, these little abscesses
appear as yellow strize running in the direction of the tubules,
between which they are found on minute examination to be
placed. The strize converge a variable distance into the me-
dulla, becoming, as they do so, more closely aggregated, and
extending occasionally as far as the papillee. In the medulla
they accompany the connective tissue abount the vasa recta, and
in the cortex the interfascicular veins, the beginning of which
on the surface of the kidney corresponds with the punctate ab-
scess, which latter is, as it were, the outer end of the streak.
According to Klebs they contain, in addition to pus-corpuscles,
minute shining granules, which are not altered by the action
of alkalies or acids, are dissolved neither by aleohal nor ether,
and which he considers, therefore, bacteria,

i
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At a later stage, these little collections of pus unite to
form larger ones, these again to form others still larger, de-
stroying the tubular structure of the kidney as they encroach
upon it; and it is at this stage that cases of pyelo-nephritis
not unfrequently terminate unfavorably, and the specimens
come under observation. At first each of the abscesses thus
formed is confined to the region of a single pyramid, and it
not unfrequently happens that a kidney is partitioned off in
the manner shown in Fig. 33, drawn from a specimen in the
possession of the author. Before this occurs, however, the
abscess bursts through the papilla and calyx into the pelvis
of the kidney. The pelvic end of the papilla is then bounded
by an uneven ulcer, which gradually enlarges and deepens
until the entire pyramid is destroyed, with more or less of the
cortex corresponding to it. If the case lasts long enough even
the partitions referred to may be eroded, and thus it occasion-
ally happens that the entire kidney is converted into a huge
purulent sac. This of course can occur with one kidney
only, while the other is, in a measure, able to continue its
function of secretion, although the two kidneys are sometimes
so far altered that it seems incredible that death from uremia
should not have occurred much earlier in the course of the
disease,

More rarely, it happens that the abscess ruptures through
the capsule and leads to the formation of subperitoneal ab-
scesses, which may open posteriorly or gravitate towards the
pelvis and open under Poupart’s ligament.

The pelvis of the kidney is always dilated, and the seat of
a purulent catarrh, the product of which passes down the
ureter with the urine into the bladder. As often, the ureter is
similarly dilated, being sometimes converted into an intestine-
like tube. This is more particularly the case when it is im-
pacted with the calculi, as in the drawing presented, or there
is some decided obstruction to the passage of the urine from
the ureter into the bladder. The pelvis of the kidney itself is
even more frequently impacted with calculi than the ureter,
when the latter, unless it at the same time contains stones or
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is also obstructed at its ontlet, is less dilated. According to the
degree of obstruction, the pelvis and ureter also contain more
or less decomposing and stinking urine, mixed with pus and
erowded with bacteria.

Almost invariably fatal as these cases are, a complete arrest
of the process is said to be not impossible, followed by inspissa-
tion, caseation, calcareous metamorphosis, encapsulation, and
recovery.

Klebs* describes a still earlier stage of pyelo-nephritis than
that of the punctate abscesses described. In this, the kidney
is enlarged and vaseular and the capsule non-adherent. He says
that at this stage there are no infertubular changes whatever;
that the tubules themselves are broad, their epithelium cloudy,
sometimes fatty ; their lnmen is widened and filled with bacteria.

Ebstein, in his recent article in Ziemssen’s Cyclopedia of
Medicine, vol. xv,{ confirms the description of Klebs, and
sustains his view as to its parasitic origin, while he also elaims
that it has now the most adherents. These adherents contend
that the bacteria themselves excite the inflammation, causing,
in the first place, a purulent pyelitis, and subsequently circum-
scribed renal inflammation.

They adopt the suggestion of Traube, that the bacteria gain
admission from without, generally by the introduction of dirty
catheters, T regret that I have nothing to offer from expe-
rience of my own in the examination of kidneys in this early
stage of suppurative nephritis, but supposing the observations
of Klebs and Ebstein to be correct, the question of the parasitic
origin of pyelo-nephritis becomes only a part of that of the para-
sitic origin of disease generally, which, to say the most, must be
considered not proven. On the other hand, we have to remem-
ber, first, that numerous cases of pyelo-nephritis have occurred
in which a catheter has never been introduced ; and, second,
that very few occur in which there does not exist a cause in
the shape of a mechanical irritant which is amply sufficient to
account for the irritation.

* Klebs, op. citat. + William Wood & Co., New York, 1877,
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Where the abscess is embolic in origin its seat is at first oceu-
pied by an arvea of intense hypereemia, resulting in hamor-
rhagic extravasation, which takes place also into the tubules,
catsing bloody urine. To this succeeds suppuration. The size
and number of the abscesses depend upon that of the plug
obstructing the bloodvessel, which is usually one of the inter-
lobular arteries or a vas afferens. The embolic abscesses may
also be multiple in consequence of the breaking of the embo-
lus into a number of minute fragments.

Where the cause is trawnatic the process is not so easily de-
fined. Circumseribed abscesses may occur, or the kidney may
be converted into a soft pulpy mass, a mixture of pus, blood,
and broken-down renal substance.

Symptoms and Cowrse of Suppurative Nephritis.

The symptoms of this condition are not numerous, and,
apart from the characters of the urine, are not very distinctive.
Pain and tenderness are the most constant, but it has occurred
that considerable inroads have been made upon the structure
of the kidney without pain resulting. On the other hand, the
pain is often of a very severe character, while the tenderness
over the region of the kidney affected is also evident. Most
frequently, but not always, the severest pain is in the region
of the kidney itself, whence it radiates towards the front of the
abdomen and the groin, and is accompanied often by re-
traction of the testicles. "Where the condition is the result of
impacted calenlus, the seat of the impaction is the seat of pain.
Thus, in the little patient whose case affords a typical illustra-
tion of one due to impaeted caleuli, and which is therefore
narrated at the end of this section, the region between the
umbilicus and the pubis was the seat of numerous and severe
paroxysms of pain, and the post-mortem examination revealed
that both ureters, in that part of their tract corresponding to
this region,—on the lumbar vertebrse,—were thoroughly im-
pacted with caleuli. The pain ig always intermittent as to
degree, sometimes totally so, but generally there is more or
less constant pain of a less degree, which is paroxysmally in-
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creased.  Varions positions are assumed by the patient with a
view to easing the pain, among which that on the face is not
infrequent. '

A distinet tumor can sometimes be discovered in the region
of the kidney by palpation and percussion. This implies an
enlargement of the organ, which is either due to its complete
conversion into a purulent sae, er an angmentation of its size,
due to the distension of its pelvis with pus or caleuli or both.
In the case to be narrated at the end of this section a distinet
tumor could be felt below the umbilicus, which was found, at
the post-mortem examination, to be due to a mass of caleuli
impacted in both ureters, in this locality.

Fever is also an intermittent symptom. Possibly in a very
few latent cases it may be altogether absent, but except in these
there is always slight frequency of pulse and slight elevation
of temperature. These latter at times become decided, and in
advanced stages the fever is sometimes hectie, being followed
by profuse sweats.

In acute cases the beginning of suppuration is often marked
by a ehill or succession of chills, but in most instances it is quite
impossible to recognize the beginning of the suppurative stage.

The characters of the wrine, as intimated, are more distinc-
tive. This, except in acute infectious cases (pyzmia), almost
invariably, sooner or later, contains pus, and unless it does
contain pus no certain diagnosis can be made. Blood is also
a very constant constituent of the urine from cases of suppu-
rative nephritis, but while such urine is scarcely ever examined
by the microscope without discovering a few blood-disks, yet
the quantity is not often large enough to be recognizable to
the naked eye. The quantity of pus is also very variable.
While it may be so copious as to produee a heavy white opaque
deposit, equalling one-sixth to one-fifth the bulk of urine, it
may be represented by little more than the normal proportion
of lencocytes. This variation will also occur at different times
in the same case, Pus from the kidney and its pelvis is dis-
tinguished from that formed in the bladder by the absence of
that glairy property which is so characteristic of the latter, due
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to the admixture with mucus and the alteration which the pus
itself assumes by the action of the carbonate of ammonium
formed out of urea during decomposition. Pus from the pel-
vis of the kidney is also oceasionally fetid, containing bacteria,
and prone to decomposition, but very rarely as compared with
pus from the bladder,

Tube casts, on the other hand, in my experience, are very
rare in this form of kidney disease.

The urine is also diminished in guantity, the degree of dimi-
nution depending upon the proportion of kidney structure de-
stroyed in the suppurative process. Complete suppression is
not nncommon towards the close of cases presenting extreme
degrees of destrucetion. Notwithstanding such diminution, the
color is pale and the specific gravity low, owing to the small
proportion of urea present. I have known the range of spe-
cific gravity in a single case to be from 1008 to 1016. In
reaction the urine is faintly acid, neutral, or alkaline, and, as
already stated, is often prone to rapid decomposition, and
therefore to assume the alkaline reaction.

It is always albuminous, but the quantity of albumen is
never excessive, and varies generally pari passu with the quan-
tity of pus and blood. Yet I have been much impressed with
some disproportion in this respect, to which I am not aware
that attention has heretofore been called. Thus I have noticed
in some cases a disproportionately large amount of albumen
associated with a small amount of pus, and, on the other hand,
a quite large bulk of pus is sometimes associated with but a
trace of albumen. T am as yet' unable to explain these dis-
. crepancies, but think T have found the degree of structural
disintegration greater in those cases where there was a d ISpro-
portionately large amount of albumen, as compared with the
quantity of pus. Such cases are, therefore, more serious. It
s:}metimes happens that there is a sudden increase in the quan-
tity of pus in the urine, followed by a aradual diminution, or
the urine previously clear may suddenly become loaded with
pus.  Such occurrences indicate the probable period of rupture
of an abscess through a papilla, and a pouring out of its con-
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tents into the pelvis of the kidney. Acenmulations and sud-
den evacuations of this kind may also be due to temporary
obstructions to the descent of the pus. It rarely happens that
a small portion of the substance of the kidney is thus dis-
charged with the urine, when it may be recognized by micro-
scopic examination, which will discover the tubules and Mal-
pighian bodies of the kidney. Two instances of this are re-
lated by Ebstein.*

Oceasionally, also, the abscess, instead of rupturing into the
pelvis of the kidney, perforates into the perinephritic tissue,
burrowing in different directions and producing fistulous
openings. Perforations may thus take place posteriorly in
the lumbar region, or anteriorly at the groin, especially into
the eolon, and more rarely into the lungs and liver, and even
peritoneal sae.

The course and duration of suppurative nephritis are very
various. Traumatic cases are comparatively rapid, either to
recovery or death. Py@mic cases may run their course in
forty-eight hours, and are invariably fatal.t DBut cases due
to impacted calenlus, to stone in the bladder, eystitis, or
other cause of obstruction to the descent of urine from the
kidney, may be prolonged indefinitely, while some terminate
without being discovered. Sooner or later the patient gen-
erally succumbs to exhaustion, but even in youth, life may
be sustained for years with paroxysms of the severest suf-
fering and a surprising degree of destruction of the kidneys.
The greatest danger to those thus affected, is intercurrent ill-
ness, which is always more seriously influenced and much more
apt to terminate unfavorably. It iswell known that the oper-
ation for stone is much more apt to be followed by a fatal re-
sult when the subject happens to have a surgical kidney, a very
prominent instance of which is that of the ill-fated Napoleon

# Ziemssen's Cyclopedia of Medicine, New York, 1877, vol. xv, p. 557.

+ In an able experimental thesis, presented to the Medical Faculty of the
University of Pennsylvania, March, 1881, Dr. Louis Brose has shown that
interstitial changes may make their appearance in 22 hours, and abscess of
the kidney at the end of six days after injecting tincture of eantharides.
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I11, late Emperor of the French. The operation is, however,
not necessarily fatal, even when there is suppurative nephritis
of both kidneys, as is shown by the appended highly interest-
ing and illustrative case:

On April 21st, 1877, when 3 years and 10 months old, W. H. was cut for
stone by Professor D. Hayes Agnew, who removed an oval, smooth phos-
phatie caleulus, 3.5 em. long by 2.2 em. in its longest conjugate diameter ;
on section, also white, loose in the texture of its central portion, and without
a nuclens. It was of the same composition thronghout. The cut made by
the operation was very slow in healing, the latter not being completed until
October 1st. At least two years before the operation—that is, when less than
two years old—he began to complain of bladder symptoms ; previounsto this
he had been delicate, Ile came under my care about May 1st, 1578, one
yedar after the operation for stone. He was then suffering with the symp-
toms of eystitis, such as are present with a caleulus in the bladder, but nsu-
ally subside soon after the removal of the stone. There was frequent mic-
turition, a small amount of pus, and a very small degree of albuminuria,
while the urine was either alkaline when passed, or became so very soon
afterwards. He was subject, however, in addition, to paroxysms of extreme
pain, which was confined almost exclusively to the region of the navel. The
attacks ocenrred about once a week, and succeeded upon days on which he
felt unusually well, played a good deal, and tired himself thereby ; they
lasted until paregoric sufficient to relieve them had been given. - He was
very pale, anemic, and appeared a very delicate child.

I put him on benzoie acid, which was to be given until the urine was dis-
tinetly acid, and at the end of two weeks he was greatly better. The par-
oxysms were less frequent ; there was less pus in the urine. To the ben-
zoic acid treatment was added sandalwood oil, and the two were continued,
more or less constanily, either together or alternately, as the condition of the
urine and other symptoms suggested, thronghout the entire summer. This
was spent at the seaside. Tron and gninine were also given as tonics when
required. It was considered that during this time there was a gradual
abatement of his severer symptoms.

About September 10th he had a decided veturn of his symptoms, this
time accompanied with great pain over the bladder and frequent micturi-
tion, during which he seized his penis in his hands; he passed water from
three to six times in a night. His general health, I thought, at this time
greatly improved. The nrine was very pale, almost colorless, acid, specific
gravity 1003, and contained a few lencocytes and a small quantity of albu-
men. By the middle of October he was again relieved of the painful symp-
toms, the specific gravity of the urine increased to 1007, but the albumen
had increased decidedly to half the bulk of urine tested. No tube-casts
could be found, nor were any ever found in the entire course of the sickness,
at least while he was under my observation.

14



210 BRIGHT'S DISEASE.

By the middle of January, 1879, the albumen had again become very
small in quantity, there was a scanty sediment of leucocytes, and the urine
had attained a specific gravity of 1016,—the highest it ever was while he
was under my care. The special treatment during this time was sandal-
wood oil directed to the eystitis, and benzoie aeid, to influence the reaction
of the urine, as required.

On February 3d, 1879, he had a hemorrhage from the bladder, accom-
panied by great pain. It was, however, at a single act of micturition, and
what I examined by the microscope, eight honrs after this, contained no
blood-corpuseles, but one-half its bulk of albumen, The hmmorrhage did
not recnr.

February 12th, Professor Agnew sounded for stone successfully. On
March 11th he operated, and, after some difliculty, removed the second
stone. This was much smaller thun the first, being also oval, 2 cm. long
by .6 cm. wide. More than half the external surface was white, the
remainder brown, and projecting from the former were a number of spic-
ules, by which it was supposed it was imbedded in corresponding depres-
sions in the bladder, whence the difficulty in extracting it. On section,
the external concentric laming were white, but in the centre was a brown,
oval nucleus, 1 em. long and .5 em. wide. Portions of this nucleus almost
totally disappeared on inecineration, but the residue responded to the mur-
exide test. It, therefore, contained some urie acid.

He was kept in bed six weeks, until April 30th, when he was allowed
to gel up, althongh the wound was not quite healed. Until April 15th there
was a good deal of pns and some blood in the urine, but upon that date we
returned to the treatment by sandalwood oil, after which they rapidly di-
minished. He had some pain on passing water, which continued until
April 15th, when this too disappeared. Immediately after getting up the
urine dribbled through the opening in considerable amount, but this grad-
ually diminished until it was scarcely sufficient to soil a napkin during the
entire day. On May 10th the urine contained a mere trace of albumen;a
small sediment composed of pus and earthy phosphates, was faintly acid
when passed, but became alkaline soon thereafter, and presented a specific
gravity of 1005. Soon after this he went to the seashore.

On Angust 14th the little patient’s mother called npon me to report his
condition. She said that for as much as two weeks at a time there was no
dribbling of urine from the wound; then an attack of pain was sueceeded
by dribbling for a time. e was very wellin every other respect, although
thin, Ie ate heartily and played all day long. Ile continued taking the
sandalwood oil, and for a time the benzoic acid,

Early in September the boy returned from the seaside. He was very
thin, but his wound had entirely healed. His mother reported that soon
after his return he took cold two or three times in rapid suceession, his
stomach became deranged, his appetite disappeared, and he became weak
and emaciated, T saw him September 20th, the first time since his return,
and was much struck by his emaciated and cacheetic appearance. The urine
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presented about the same characters as when last examined. He was im-
mediately put to bed, placed on restorative treatment, and for a time seemed
to grow stronger; but, as though in consequence of the absence of treatment
especially directed to the urine, the latter contained much more mucus and
became alkaline, and these characters continued until the benzoic acid was
re-ordered, when they partially disappeared.

The improvement in his general condition was, however, only tempor-
ary, and early in November it was evident he was again declining. He ema-
ciated, grew weaker day by day, and died on the afterncon of November
15th, 1879, although he was out in his coach two days before. On the day

Fig, 33.

before his death he had to be catheterized, but there was considerable urine
in his bladder, and there was no reason to suppose there was suppression of
the secretion. - He also suffered a great deal of abdominal pain for two or
three days before he died. Very interesting in connection with the results
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of the post-mortem examination is the fact that his father, while feeling his
abdomen on the afternoon before he died, discovered a hard, irregular mass
in the neighborhood of the umbilicus. '

The post-mortem examination was made fifty hours after death. The body
was extremely emaciated, but all the organs were found normal except the
kidneys, ureters, and bladder. Both kidneys were cystic, each heing con-
verted into a multilocular eyst, of which the loeuli were distended with a
mixture of pus and urine, the former apparently predominating, as there
was very little nrinons odor. The left kidney was the larger, measuring
10.5 em, by 5.5 cm. Itssurface contained numerous white tubercles (see A,
A in the figure), ranging in size from that of a pin’s head to a pea. The
pelvis of this left kidney was distended with the same fluid which filled the
loculi, and the left ureter—dilated thronghont its extent—was almost com-
pletely occluded by a single calenlus of most peculiar shape, It was spi-
rally twisted and somewhat spindle-shaped, much constricted near its
middle, and 5.5 em. long by 1.5 em. in its thickest part.

The right kidney was smaller, measuring 8.5 ¢cm. by 4 em,, but in all
other respects similar. The pelvis and ureter were dilated, and the latter
packed with three fragments of what was originally a single stone, con-
stricted at two points, where it had probably been fractured in removal,
making three pieces. The original stone was arcuate in shape, 10.5 em.
long and 1 em. wide at its middle. The same tubercles were scattered
throughout the cortex of this kidney. i

The bladder contained a small stone, which had evidently descended since
the last operation, and was apparently a fragment of one of the stones re-
maining in the nreter, the fracture having taken place at a point of con-
striction.  This stone was about 2.5 em. long, and varied in diameter from
5 to .75 cm. The bladder was thickened, the mucous membrane thickened,
and no traces of the cut made at the time of the operation were discov-
erable.

The pediculation observed on the stone removed at the last operation,
which was believed to have occurred during its presence in the bladder,
most probably did not oceur there, as the stones found in the ureter exhib-"
ited the same peculiarities, although these pedicles were probably the means
of its attachment to the bladder,

This case was a rarely interesting one, not only in its unique morbid
anatomy, and as showing the rapidity and extent of sedimentary processes
in the urine, but also in suggesting a possible explanation of certain recur-
rences of stone in the bladder; while from the therapeutic aspect it is not
without its nses.

It is evident that the hard mass felt through the abdominal walls just
before death was made up by the calenli, which, although c:mta}nedjn
geparate ureters, united to form a single m}nfused.mass in the median line
just above the sacrum. How long before death this could h:wf'" been f::*lt I
do not know, for T had not examined the abdomen for some time. 'l Ijere
is every reason to believe, however, that it might have been recognized
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at any time subsequent to the emaciation, which began during his absence
from the city, in the summer, and which so impressed me when I first saw
him, some time after his return. The practical hint to be deduced from it
is that frequent examinations of the abdomen should be made in cases of
suspected impacted caleulus.

There are no complications peculiar to suppurative inter-
stitial nephritis other than those mentioned as causing it or
as resulting from unusual accidents of rupture, of abscess, and
perforation of neighboring organs.

Diagnosis.

The diagnosis of suppurative nephritis may be easy or dif-
ficult. It is easy when there is the history of a traumatic
cause followed by hwematuria, and later, purulent urine, with
tenderness and pain over the region of the kidney. On the
other hand, while the long continnance of inflammation of the
bladder, stone in the bladder, nephrolithiasis, or other causes
of decomposition of urine and of obstruction to its descent,
are always just causes of suspicion that suppurative nephritis
exists, it is not easy to find data on which to base a positive
assertion of its presence. If, however, the urine contains pus
which by its characters is known to come from a source above
the bladder, either permanently or at intervals, along with the
symptoms of any one of the conditions named as causing sup-
purative nephritis, its existence may be averred with tolerable
certainty.  And if, moreover, there is tenderness over the
region of the kidney, and especially if a tumor may be mapped
out, there is less doubt. Beyond doubt this category ol cases
—those due to obstruction—is by far the most important to
the practical physician, including, as it does, those which he
most frequently meets,

A most important practical question, one which if correctly
answered would be of infinite service in diagnosis, is the fol-
lowing : How long can obstructed conditions of the ureter and
pelvis of the kidney exist before producing suppurative ne-
phritis?  Unfortunately I have no precise data on which to
base an answer to this question. In the case of the boy Willie,
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whose case is related on pages 208-212, T have no doubt the con-
dition was present when he came under my care one year after
the first operation for stone. The stone was in the bladder two
years before it was removed, so that the suppurative process
was present within three years after the process of impaction
set in, and probably sooner. T think, however, it may be
safely stated that where obstructive conditions of the ureter or
pelvis have existed for three years, the corresponding kidney
or kidneys are probably the seat of suppurative nephritis, and
partially eystic.

Pyaemic abscesses of the kidney can only be snspected to be
present as a part of the pyszmic process, which is recognized in
surgical cases presenting conditions favorable for its causation,
by the occurrence of chill and other symptoms peculiar to it.

Prognosis.

The prognosis so far as recovery is concerned is unfavorable,
Traumatic cases may recover if the injury is not too extensive,
while very grave injaries are usually rapidly fatal. Cases due
to obstruction of the ureters cannot get well as long as the
obstruction and irritation continue, and as their removal is
often impossible such cases gradually grow worse. On the
other hand, their fatal termination may be indefinitely delayed.
It is often a matter of surprise and wonder, on viewing the
post-mortem appearances of eystic purulent kidneys, that the
patient has lived as long with the extreme structural changes
which are found to exist, the barest remnant of secreting
structure being sometimes found to be present. It is impos-
sible to say how extensive a lesion of the kidney thus pro-
duced might be repaired, provided the removal of the cause
could be secured. Conditions of this kind might occur where
a stone in the bladder has been removed after having been
long enough present either in the bladder itself or in the
ureter to cause suppurative nephritis. While it is not likely
that the essential structure of the kidney could in any degree
be reproduced, there is scarcely any limit to which such as
remains could be made to supplement the lost function of parts
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completely destroyed. The fact remains that there is no posi-
tive evidence to prove that any one has recovered either par-
tially or completely from a suppurating cystic kidney, while
numerous instances are constantly occurring in which the vie-
tims of this disease have lived for many years, sometimes even
unconscions of ill-health. It is scarcely necessary to say that
such persons are in imminent danger from the operation of
any cause, such as cold or acate disease, which tends to sup-
press the action of kidneys already erippled in their funetion.
The following case illustrates my meaning :

The patient was a gentleman, forty-three years of age, whose business
was farming and the purchase and sale of cattle, on account of which he
made frequent fatiguing journeys to the West. He first consulted me in
May, 1878, and stated that his first illness was in 1864. It was evidently
nephritic colic. Severe lumbar and abdominal pain continued to recur,
more particularly after exposure to cold, until 1865, when he passed a small
calculus. He was relieved for three years, having then another aitack,
during which he passed a sediment which he described as *steel-colored,”
and, finally, another small ealeulus, also ““ steel-colored.”” There was again
an interval of relief until 1873, when there oceurred a long series of atlacks,
in the last of which, in 1874, he passed quite a large stone, three-guarters
of an inch long and one-third wide, which he described as having a white
coating (phosphatic?). From this time up to the date of his visit, there
had been more or less dull pain. His urine, which for some time previous
had been dark-hued, had lately assumed a lighter hue, and while brick-
dust sediment formerly was observed it had lately disappeared. Pus was
first observed in his urine in 1875, by Professor Reamy, of Cincinnati. IHe
had had no acute attack during the year 1878, up to the date of his visit to
me. He had been sounded for stone in the bladder four times—twice in
1864, once in 1865, and once in 1875—without any result.

At the time of his visit to me he was rising at night to pass water from
four to eight times, and during the day could not retain it longer than one
hour and a half, His urine was pale amber in hue, had a specific gravity
of 1012, and deposited a considerable amount of pus ({4 its bulk). There
was also a small amount of albumen, not more than a line by Heller's acid
test. The bladder symptoms were very much relieved by sandalwood oil,
but he continued to have attacks of lumbar pain, always after exposure to
reduced temperature, especially if he happened to be overheated at the
time. _

On the evening of January 15th, one week after his return from a trip
to the West, during an extremely cold season, he was seized with one of his
attacks, the pain being chiefly on the left side. The attack was one of un-
usual severity, but he was relieved by a hypodermie injection of half a grain
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of sulphate of morphia by his physician, Dr, W. H. Barr, of Middletown,
Del. The relief was complete, but he remarked to Dr. Barr, on the morn-
ing of the 17th (about thirty-six hours after the attack), that he had not
passed water since two o'clock of the 15th, and had no desire to pass any.
I saw him on the 18th, reaching Middletown at two o'clock, just seventy-two
hours after he had passed water. The bladder was empty, as shown by the
use of the catheter. IHe was entirely free from pain, but was suffering a
good deal from nausea, which had made its appearance the day previous.
He was slightly drowsy, but he was so far conscions that he could pass the
catheter on himself, as was occasionally his enstom. The drowsiness, how-
ever, increased during the four hours [ spent with him. Ie was cupped
over the loins, and the cupping followed by hot cataplasms, and, in the
course of the next nine hours, was freely purged by elaterinm, and sweated
by jaborandi. The treatment availed nothing, however, in relieving the
sappression. The drowsiness increased, and he died at noon of the 20th,
one hundred and eighteen hours (within two hours of exactly five days) after
he last passed water.

The autopsy was made by Dr. Barr, fifty-six hours after death. The
bladder appeared not to have been examined, but all the other organs in the
abdomen except the kidneys were normal. The latter I presented to
the Pathological Society of Philadelphia, but the left one had lost almost
entirely the appearance which made them, in conjunction, among the most
striking specimens of morbid anatomy I have ever seen. The right was
sacculated, the cysts ranging from half an inch to one and a half inch in
diameter, and were round and oval; in one of them was imbedded a cal-
culus as large as a pea. The others were filled with a yellowish and odorless
fluid containing albumen. They were not lined with an epitheliom. The kid-
ney was also larger than the normal organ, weighing six and a half onnces,
The capsule was strongly adherent. Microseopic examinations of thin sec-
tions exhibited the appearances of interstitial nephritis, and the condition
was evidently one of long standing, the result of the constant hypermmia
cansed by the ecalenli which have from time to time formed, and all of
which seem to have escaped except the one still shown in position. In the
parenchyma numerous infarctions of blood were seen, and the epithelium
was fatty in places. The lgft kidney exhibited a great and most interesting
contrast to the right. It was throughout of a beauntiful bright-scarlet color,
weighed seven ounces, and was hard in consistence. The eapsule was only
slightly adherent; surface smooth. On section, it presented a homogeneous,
very bright-red color, There were no cysts. The pelvis was somewhat
dilated. Microscopic examination showed large, swollen tufts, the epithe-
lium of the tubules largely swollen and desquamated, the bloodvessels
normal but overdistended by blood, with other features of a parenchymatous
nephritis.

Treatment.

There is no curative treatment for suppurative nephritis
without a removal of its cause, and as the latter is almost in-
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variably impossible, it follows that our measures are nmin!y
palliatives. One of the most frequent i[l{liﬂﬂti{}m’: is the relief
of pain, which is usually so severe as to call for powerful
anodyne measures,—opium and its alkaloids being al1anl}11e!y
essential.  Hypodermic injections of the salts of morphia, in
doses of % to } of a grain, repeated, if necessary, are favorite
and effectual methods of relieving the intense pain, which is
often due, not so much to the inflimmatory process as the
cause of obstruction. Suppositories of £ to 2 grains of the ex-
tract of opium may be substituted. Hot fomentations are
also valnable adjuvants.

The eatarrhal process which is constant in the kidney itself,
in its pelvis, and the ureter, and also in the bladder, requires
treatment, and, although in consequence of the persistent oper-
ation of the cause is incurable, is nevertlfeless capable of de-
sided improvement. The only remedies T have found efficient
are the balsams and benzoie acid. Of the former I prefer
sandalwood oil, both on account of its efficiency and because it
is better borne by the stomach. Given in gelatin capsules,
each containing 10 drops, of which one or two may be taken
three times a day, it will be found to have a decided effect
upon the catarrhal inflammation, seen in a diminution of the
amount of pus in the urine.

Benzoic acid fulfils another indication, that of securing an
acid reaction of the urine, which is very often either alkaline
or so faintly acid that it rapidly becomes alkaline, and thus
predisposes to decomposition. The benzoic acid is best given
in the form of compressed pills, Ior an adult three or four
d-grain compressed pills daily are usually sufficient to keep
the urine acid. Larger doses than these may be given. It
may be given either alone or in conjunction with the sandal-
wood oil, the former being given before and the latter after a
meal. To children smaller doses may be given. I usunally
begin with one grain three times a day and increase it. To
the boy Willie, whose case is related on p. 208, I gave five
grains three times a day. I have never found the careful
administration of these remedies to produce derangement of
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SECTION XI.

CYANOTIC INDURATION OF THE KIDNEY,

Synonym.—Passive congestion of the kidney.

CYANOTIC INDURATION IS A PECULIAR INDURATED STATE
OF THE KIDNEY DUE TO A SIMPLE HYPERPLASIA OF ITS
INTERSTITIAL TISSUE, WHICH RESULTS FROM LONG-CON-
TINUED PASSIVE CONGESTION.

Etiology and Pathogeny.

WHILE any agency which obstructs the movement of the
blood through the kidney may become a cause of eyanotic in-
duration, the only ones encountered in actual practice are
valvalar disease of the heart and chronic pulmonary diseases
involving considerable areas of the lung, such as emphysema,
phthisis, ete., or pleurisy, with extensive effusion, or marked
adhesions, ete. :

In either event the mechanism of its production is the same.
The blood is erowded into the venous side of the vascular sys-
tem. In mitral insufficiency the blood is regurgitated from the
left ventricle into the corresponding auricle, and thence into the
lungs ; the latter organs become engorged, and again resist the
entrance of blood from the right side of the heart, whence
it 13 backed into the valveless vena cava. The smaller veins
of the extremities at first resist it by means of the valves with
which they are provided. But the veins of the abdominal
organs, including the liver and the kidneys, are without valves,
and are the first, therefore, to receive the brunt of the stag-
nation. They become gorged with blood, and it is as though
a string were tied around the renal vein, preventing the exit
of the blood. What is the consequence? The connective
tissue so abundantly present in the liver—and although sparsely
present in the kidney, still there in sufficient quantity to be-
come the starting-point of new formations—becomes infiltrated
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with liquor sanguinis, the natural pabulum of the tissues,
Thus supplied with food, the connective tissue corpuscles pro-
liferate. ~ Others are formed by the proliferation and fixation
of the ameeboid white corpuseles, which, under the favorable
circumstances afforded by a stagnated cireulation, wander out
in great numbers from the capillaries and small veins, These
new cells are differentiated into connective tissue fibres, The
conditions really that of an interstitial nephritis, but for the
reasons stated on p. 84, T shall consider it here briefly.

In pulmonary or pleural disease the obstruction begins in
the lungs instead of the heart, but the mechanism is the same.

Morbid Anatomy.

The kidney of eyanotic induration or passive congestion is
hard, firm, and bluish-red as to its external surface, In the
earlier stages it is enlarged simply from the presence of the
large amount of blood detained in its parenchyma. The stel-
late veins are unusually distinet. The capsule strips off easily,
and on section the enlargement is found to invelve the cortex
but the veins of both cortex and medulla are engorged, that of
the straight veins cansing the medulla to appear darker in hue
than the cortex. The Malpighian bodies, on the other hand,
are not always engorged. The cut surface of the kidney is
moist and succulent, but the microscope reveals no further
changes, either in the cortex or the medulla, the epithelium
being unchanged,

But the kidney is rarely seen in this stage. When found at
autopsies of cases of heart disease, the enlargement referred to
has nearly or quite disappeared, and the kidney is slightly if
at all larger than the normal organ, though rarely if at all
smaller. The other superficial charactersof hardness, smooth-
ness, and bluish-red color, however, remain, Sometimes there
appears a slight tendency to lobulation, or even a slight
disposition to unevenness, by reason of certain shallow super-
ficial depressions, but very seldom anything like a granular
appearance of the surface of the organ stripped of its cap-
sule. In this event the capsule does not strip off quite as
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easily as usual, but may drag small portions of the parenchyma
with it.

On section the relations of the cortex and medulla are not
much altered, but the succulency of the parenchyma which
characterized the early stage has been replaced by a uniform
hardness throughout the entire organ. The capillaries are less
turgid, and contribute less of their hue to the cortex, which is
therefore paler, although the Malpighian bodies may be rela-
tively more distinet by the retention of the blood in their in-
terior. The microscope explains the cause of the induration
in a simple rather than a corpuscular overgrowth of the con-
nective tissue between the tubules and vessels, that is, there is
no relative increase in the proportion of cells, but a uniform
increase of both the cells and fibrillar-intercellular substance.
This tends slightly to contract, to compress, the capillaries, and
thus interfere with the proper nutrition of the cells, which may
become more granular or even fatty, and may waste, resulting
in destruction of portions of the convoluted tubules ; hence the
superficial depressions of the surface alluded to.

Occasionally there may be a corpuscular inerease in the
interstitial tissue, that is, there may be an increase of the lym-
phoid cells between the tubules; but this is rare, the process
being in the main one of simple hypernutrition resulting from
a copious access of pabulum rather than a process of an active
inflammatory character.

The condition is also to be distinguished from a pre-existing
granular kidney, upon which cardiac disease may have been
ingrafted secondarily.

Symptoms of Cyanotic Induration.

The symptoms of this condition are primarily those of the
disease of which it is the consequence, which I will not repeat.

To these are superadded generally a dropsy, scanty urine, of
high specific gravity, containing usually a small amount of al-
bumen and a few small hyaline casts.

The dropsy is usually of the lower extremities, in the area
drained by the inferior vena cava, while it will be remembered
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that that of renal disease more frequently involves the upper
extremities.  There also occur, however, effusions into the
pleural sac and peritoneum, and the hands and arms may be
involved,

The urine, as stated, is scanty, and of high specific gravity,
often 1030, and even higher, Tt is tutbid with urates, de-
positing a copious sediment of them and of uric acid.

The albumen, as stated, is usually small in quantity, but may
become larger if the obstruction to the movement of the blood
is great.

The casts are small, transparent, or faintly granular, and
not numerous, indeed often absent. Fatty casts are also occa-
sionally present,

Further, a kidney thus constantly engorged is much more
liable to attacks of acute inflammation than one which is in
the normal state, This fact explains the frequency with which,
in cases of this nature, the urine becomes suddenly bloody,
highly albuminous, and filled with epithelial and blood easts,
even after slight exposure, such as would be without effect
upon a healthy individual. In the intervals between such
attacks the blood-casts disappear entirely, and the epithelial
and granular casts also become much less numerous, and often
disappear, the granular continuing longest, while even fatty
casts which were present may disappear.

Diagnosis.

The supervention of renal disease upon cardiac disease may
be suspected when all the symptoms of the latter become ag-
gravated, the dropsy becomes peculiarly persistent, and the
urine is scanty. The high specific gravity of the urine, and the
presence of albumen and casts, confirm the suspicion.

Prognosis.

With the supervention of the renal involvement, the incon-
veniences and annoyances of the cardiae disease become many
times greater, while the difficulties in the way of improve-
ment are nearly proportionately increased. Yet the results



OYANOTIC INDURATION OF THE KIDNEY. 908

which sometimes follow appropriate and energetic treatment,
and the substitution of favorable for unfavorable hygienic
surroundings, such as succeed the admission of a neglected
outeast to the wards of a hospital, are often astonishing. Under
these circumstances it is not unusual for the dropsy to decline,
the albumen and casts to disappear, and the patient to be re-
stored to comparative comfort, without, however, any change
in the original lesion, which upon the slightest provocation
will re-excite all the symptoms.

Treatment.

As intimated under prognosis, the substitution of favorable
for unfavorable hygienic surroundings is the primary requisite.
Shelter, warmth, rest, good food are indispensable. After this
digitalis is our most powerful lever, and for evident reasons.
We have here to deal with a dilated, weal, failing heart, un-
able to drive the blood forward. Its power must be increased,
and we have a remedy capable of doing this in digitalis. But
sufficient doses must be given, whether of the tincture, powder,
or infusion. The infusion, freshly prepared, is the most reli-
able preparation, althongh much of its efficiency is due to the
fact that it is given in larger doses than the other preparations.
Thus it is not uncommon to give f5ss. of the infusion, which
is equivalent to nearly four (3}) grains of the powder, and
thirty minims, or sixty drops, of the tincture. Yet rarely are
such doses of the latter given. Less than fifteen drops of the
tineture—equivalent to about one grain of the powder—is too
small a dose for an adult. Fifteen drops may be given every
three hours if the patient is seen daily, or oftener if the case is
seen twice a day. Under such doses, if the cardiac disease is
not too advanced, the urine may increase, become clear, its
albumen and casts decline, and with these also the dropsy,
dyspncea, and restless, sleepless nights.

Due attention must also be paid to the bowels, for the sake
of securing prompt action of the diuretics as well as the elimi-
nation which their free action secures, Even the hydragogue
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cathartics, such as elaterium and the salines, may be used with
advantage,

The appended case illustrates so fully the cause, symptoms,
effects of treatment, and morbid anatomy of this condition that
I cannot but think it will form an appropriate and useful con-
clusion to this section:

Mary K., 39 years of age, married, wag admitted to my wards in the
Philadelphia Hospital on November 15th, 1873. Both of her parents suf-
fered from rheumatism and subsequent cardiae disease, and her mother
died with dropsy, which came on after confinement. The patient herself
had several attacks of rhenmatism, but in other respects enjoved fair health
until about five months before admission, when she began to notice short-
ness of breath on exertion, together with edema of the legs and aseites, At
that time she was five months advanced in pregnaney. These symptoms
grew slowly worse up to the time of her confinement, after which they con-
tinued to increase even more rapidly. Her labor was qunite normal, and
took place five weeks before her admission to the hospital. At admission
her abdomen was enormously distended, the lower three-fourths were abso-
lutely flat on percussion, and a marked sense of fluctuation was communi-
cated to the fingers on palpation; the lower portion of the abdomen rested
upon the thighs, and the friction of the opposed surfaces had cansed exten-
sive excoriation. The legs, from the feet upwards, were mdentatous, and
there was also some edema of the hands and arms. The dyspneea was so
great as to render it almost impossible for her to lie down in bed; the res-
pirations, when she was sitting up, numbered sixty per minute.

There was no evidence of any disease of the lungs or pleura. The area
of cardiac dulness was increased, and a double mitral murmur, with an
aortic systolic murmur, could be distinetly heard, The pulse was feeble
and frequent, beating one hundred and fifteen times a minute. The urine
was found to be diminished in quantity, high-colored and acid in reaction,
and to contain a large quantity of albumen, the precipitate by acid and heat
being equal to at leust three-fourths of the bulk of the fluid tested. The
microscope revealed numerous hyaline and fatty casts. Her general health
was much reduced, desire for food was almost absent, and her bowels were
constipated.

She was ordered half an ounce of Basham’s mixture three times daily,
twenty drops of tincture of digitalis, repeated according to its action on the
pulse, small doses of elaterium to relieve the constipation, and a nutritions
diet, with a small quantity of whiskey (f3ij in twenty-four hours). Under
this treatment the abdomen became somewhat less tense, a larger quantity
of urine was passed, and the number of respiratory movements fell to thirty
per minute, but the pulse remained frequent, and seemed to be nn:l.ﬂ'i:.-‘:led
by the digitalis, although its administration was pnshed to the limit of
safety.
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DIABETES.

In diabetes, according to Pavy,* this assimilating action of
the liver does not take place, but the glucose derived from
absorption passes directly through the organ into the general
circulation, and appears in the urine in quantities appreciable
by the ordinary tests. Pavy says it may be that the conversion
into amyloid substance occurs, and that this, through the con-
dition of the blood, is brought back again into sugar. His
own language is as follows : “The fact stands, that the sugar
from ingestion is not stopped from reaching the general ciren-
lation as it ought to be, and I incline to the opinion that a
simple passage through the liver occurs.”t But Pavy admits
also that in the diabetic, sugar reaches the general circulation
partly by a true glycogenic action upon nitrogenous matter ;
since if lean meat be consumed, sugar continues to be found
in the urine, although in greatly diminished quantity.

Bernard, on the other hand, held, that in diabetes the
amyloid substance or glycogen is too rapidly converted into
glucose to be consumed in the ordinary processes of oxidation,
and therefore appears in the urine, so that in all instances of
diabetes the execess of sugar in the blood is derived from gly-
cogen, and it is an exaggeration of sagar formation rather than
a lessening of its destruction.

These, then, are the two prevailing theories, according to
one of which, that of Bernard, the excess of grape-sugar in
the blood, which is the necessary antecedent to its presence in

sugar than the blood of the jugular vein in the same animals. Professor
Dalton (Physiology, 1871, p. 192), by means of a comminuting instrnment
which enabled him to treat large quantities of liver substance in a very
short time, found 1.8 part of glucose per 1000 of liver at the end of 5 see-
onds after death, 6.8 parts in 15 minutes, and 10.2 parts in 1 hour, Harley
(Proceedings of the Royal Soc., vol. ix, p. 300) found sugar in the liver
within 20 seconds after the death of the animal. The coneclusion of all
these last-named experimenters is that sugar is constantly produced from
glveogen in the liver during life, but it is go rapidly removed by the cireu-
lation that only very small amounts accumulate in the organ. Hence, after
death, the quantity of sugar in the liver constantly increases,

* Pavy, Some Points connected with Diabetes, London, 1878, p. 3 and p.
110.

T Pavy, op. citat,, p. 110.
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glycosuria by destructive lesions of the pons and the middle
and posterior erura of the cerebellum; by complete division of
the cord at the level of the second dorsal vertebra, and some-
times, but not invariably, by division of the separate columns
of the cord, sometimes the anterior and sometimes the posterior.
Finally, Schiff produced glycosuria by section of the nerve-
trunks of the limbs, as the sciatic.

Transverse section of the medulla oblongata always eauses
glycosuria, and as constantly section of the cord above the
second dorsal vertebra, that is abowve the lower end of its
cervical enlargement. But below this point, this effect is not
produced, at least with any degree of constancy, while sec-
tion of the filaments of the sympathetic accompanying the
vertebral artery are again attended by it. Now these nerves
are vasomotor nerves, and section of their trunks paralyzes
their action and results in a dilatation of the bloodvessel walls
—those of the hepatic artery chiefly—and a more rapid move-
ment of the blood through them. Such dilatation and rapid
movement of the blood is always attended by glycosuria.

Pavy* cut through the crura cerebri, completely separating
the cerebrum from the parts below, without exciting glyco-
suria, but produced marked glycosuria by section of the sympa-
thetic filaments ascending from the superior thoracie ganglion
to accompany the vertebral artery in its canal in the foramina
of the transverse processes of the cervical vertebrz; also by
removal or injury of the superior cervieal ganglion ; also ocea-
sionally, but not always, by division of the ganglionated cord
of the sympathetic in the chest. Division of all the nerves
immediately belonging to the liver as they passed to the organ
in company with the hepatic artery, hepatic duct, and portal
vein, failed in every instance to oceasion glycosuria. His re-
sults were communicated to the Royal Society in 1859, and
published in Guy’s Hospital Reports for the same year.

# Payy, On Diabetes, 2d edition, 1869, p. 164 et seg. This difference in
the results of Schiff and Pavy can be explained on the ground that Pavy's
gsection was without irritation, and that Schiff’s involved some irritation.

S S w—
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Cyon and Aladoff* produced glycosuria in dogs after section
or careful extirpation of the last cervical or upper thoracic
ganglion, as well as by section of the two vertebral branches,
or the two nerve-filaments which form the annulus of Vieus-
sens as they pass round the subelavian artery in proceeding
from the upper thoracie ganglion to the lower cervical. Ex-
tirpation of the lowest cervical ganglion after division of the
dorsal ganglionated cord of the sympathetic between the 10th
and 12th ribs, or of the splanchnics, was not followed by gly-
cosuria. But if the glycosuria had already been induced by
the previous extirpation of the ganglion, subsequent section of
the ganglionated cord and of the splanchnies did not cause the
olycosuria to disappear,

From the result of these experiments it is inferred that the
glycosuric influence leaves the cord by the filaments (e, Fig.
34) of the sympathetic nerve which accompany the vertebral
artery, and thence through them into the lower cervical gan-
elion, thence by the fibres (d) forming the annulus of Vieussens,
to the first dorsal ganglion (e), and thence through the prever-
tebral cord of the sympathetic (f), the splanchnics (%), to the
celiae ganglion (7), and along the hepatic bloodvessels to the
liver itself, as shown in the appended diagram from Dr. Brun-
ton’s leciure on diabetes mellitus.t

It has been stated that Schiff'} has found that diabetes some-
times results from section of the anterior column of the spinal
cord between the medulla and fourth cervical vertebra, and as
the experiments of Eckhard§ show that diabetes is not the in-
variable result of section of the fibres which accompany the
vertebral artery, the last cervical or first dorsal ganglion, or of
the fibres of the annulus of Vieussens, Dr. Brunton suggests
that the glycosuric influence does not always pass from the

* Cyon and Aladoff; reprint from Mélanges Biologigues, and Bulletin de
I’ Académie Impériale de Petersbourg, vol. iii, p. 91; cited by Dr. Brunton
in the paper named below; also British Medical Journal, December 23d,
1871, p. 732.

T T. Lauder Brunton, Lectures on the Pathology and Treatment of Dia-
betes Mellitus, reprinted from the British Medical Journal, London, 1874.
+ Schiff; Untersuchung iiber Zuckerbildung in der Leber, 1859, p. 108,

¢ Lckhard, Beitriige zur Anatomie und Physiologie, vol. vii, 1, 1873, p. 19.
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Among the experimental jrvitations already mentioned, be-
sides puncture of the fourth ventricle, which produce glycosuria
by a reflex action, are injuries of the cerebral lobes and cere-
bellum, superior cervical ganglion, optic thalami, cerebral pe-
duncles, pons varolii, middle cerebellar peduncles, cervieal,
sympathetic, and even sciatic nerve, and brachial plexus. Tt
may be reasonably inferred, therefore, that pathological irrita-
tions of these same sitnations will result in diabetes; that if
permanent the diabetes resulting will be permanent, and if tem-
porary the diabetes will be temporary. And in point of fact,
observation has in numerous instances confirmed this supposi-
tion, as will be seen later, when the pathological anatomy of
diabetes 1s discussed.

Bat it is not to irritations alone applied to nerve-centres or
to trunks in their continuity that glyeosuria is due. Irrita-

More recently M. Lafont (Medical News and Abstract, December, 1880, p,
730, from Lancet of October 23d, 1880), isolated in dogs asegment of the spinal
cord containing the first and second dorsal pairs of nerves. He next exposed
the liver and irritated by faradization the isolated segment of the cord, where-
upon the liver was observed to present a disseminated congestion, accompa-
nied by a corresponding injection of the intestine and turgidity of the spleen.
He alzo ascertained that the stimulation of these nerve-roots by a weak faradic
current always caused a fall in the arterial pressure in the abdominal organs,
if the root is earefully isolated. The least extension of the current to the
spinal cord itself caused an increase in pressure. He found, too, that inter-
mittent stimulation by a weak faradie current of the central extremities of
the depressor branch of the vagus in the rabbit produced glycosuria ; that
stimulation of the central extremities of the pnenmogastrics themselves pro-
duced the same result; and that division of the first two pairs of dorsal
nerves caused a decided diminution of the glycosuria excited by the diabetic
puncture. He found also that feeble stimulation of the central ends of the
pnenmogastric and any degree of stimulation of the depressor nerve always
produced a fall of blood-pressure, while after division of the first three or
four dorsal nerves, such stimulation produced a rise in blood-pressure.

Finally he found that painful stimulation of any mixed nerve, frequently
repeated, cansed glycosuria.

M. Lafont concludes from these experiments that he has confirmed the
view of Bernard, that the glycosuria which results from stimulation of the
central extremities of the pneumogastric in the dog, the depressor nerves in
the rabbit, and the sensory nerves generally, is the result of an impression
conveyed to the bulbar vaso-dilator centre, the path from which is by the cer-
vical cord, the first dorsal nerve-roots, and the sympathetic and splanchnic
nerves : and that it is irritative rather than paralytic.
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tion of the peripheral distribution of nerves has a similar
effect. Thus, embarrassed respiration, whether due to disease
of the respiratory passages, strangulation, or inhalation of
irrespirable gases, as carbonie acid, carbonie oxide, ete., and
anwmsthetics, as ether, chloroform, nitrite of amyl, is capable of
producing glycosuria in dogs and rabbits, although the symp-
tom has rarely been shown to attend these conditions in the
human subject. In all these instances it is probably irritation
of the terminal filaments of the pneumogastric—the sensory
nerve of glycosuria—which causes the diabetes, by inhibiting
the usual tonie action of the vasomotor nerves and producing
hypersemia of the liver. So, also, substances introduced into
the blood, as woorara, and even strychnia, morphia, and phos-
phoric acid, produce diabetes probably in the same way, by
irritating the terminal filaments of the vagi. Schiff asserts
that woorara and strychnia aet, not by directly irritating the
filaments of the pneumogastrie, but through the resulting em-
barrassed respiration, in the course of which the terminal fila-
ments of the pneumogastric are irritated ; and this may be true
in part. Bernard found that woorara produced, first, inereased
saccharinity of the blood, and, second, glycosuria when given
in quantities insufficient to paralyze the muscles of respiration,
and, therefore, independently of embarrassed respiration; in
other words, that it acts like puncture of the floor of the fourth
ventricle, paralyzing the vasomotor nerves of the liver by
inhibition. He considered that morphia acted in the same
way. While admitting that this is true with regard to woo-
rara, Lauder DBrunton believes that the glycosuria which
appears after injecting woorara into the blood is also in part
due to the deficient consumption of sugar in the muscles
which it paralyzes, and in part also to the artificial respiration
employed to keep the animal alive,

Finally, Schiff* has shown that irritation of the liver by
needles and by galvanic currentst passed through them pro-

* Bchiff; Untersuchungen {iber Zuckerbildung in der Leber, 1859, p. 106.
T Pavy, On Diabetes, 1869, p. 137.
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liver, the resulting hyperemia causing the blood to flow
through the organ too rapidly to admit its dearterialization.®

But the movement of the blood through the vessels of the
liver may be accelerated in other ways than by nervous influ-
ences which dilate them. Anything which raises the blood-
_pressure in a part of the circulation, including the liver, at the
expenseof another,as by ligation or compression of a large blood-
vessel, has this effect. Such causes as these are found to increase
the quantity of sugar in the blood, and to cause it to appear in the
urine. Not only this, but it has been shown by Cyon that dila-
tation of the bloodvessels, unaccompanied by accelerated move-
ment of the blood in the liver, is not sufficient to cause diabetes.
Section of thesympathetic between the tenth and twelfth ribs,and
of the splanchnics, produces dilatation of the bloodvessels of the
liver, butnotglycosuria,even if the fourth ventriclebe afterwards
punctured. Cyon’s explanation is as follows: As the lower
sympathetic and the splanchnies contain also the vasomotor
nerves of the bloodvessels of the intestine, section of these nerves
not only paralyzes and dilates the bloodvessels of the liver, but
also those of the entire digestive canal. The vascular capacity
of the latter canal, especially in rabbits, in which it is unusually
long, is very great, indeed equal to that of the entire vascular
system outside of it. Section of the splanchnics and lower
sympathetic is, therefore, followed by a diversion of the blood
from the liver into the digestive canal, so that, although the
bloodvessels of the former are also dilated, there is a lack of
blood necessary to secure an accelerated movement., If, how-
ever, the celerity of circulation in the liver be first secured, by
puneture of the fourth ventricle, section of the splanchnics is not
followed by arrest of sugar-formation, as the celerity of the

* Pavy, Certain Points connected with Diabetes, p. 96 et seq. Dr. Payy
considers that earbonic oxide acts in the same manner as oxygen in pro-
ducing glycosuria, either through the direct action of the gas itself, or a
compound between it and hmmoglobin; the more temporary effect of the
oxygen being due to the very feeble combination between oxygen and hiemo-
globin, the gas being readily displaced from the corpusele by carbonie acid,
while carbonic oxide, on the other hand, is displaced with extreme diffi-
culty, p. 103.

16
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circulation once established is easily maintained, in spite of
subsequent seetion of the vasomotor nerves of the intestine.

Thus we have seen that hypereemia of the liver, however,
induced, is an important condition of glycosuria. But is it
possible for glycosuria to be brought about independently of
such hyperemia? Whatever may be its bearing upon our
subject, it must be admitted that there are several ways in
which this may occur: 1st. There may be an excessive in-
gestion of saccharine and amylaceous food over and above
the power of the liver to convert into glycogen. It is well
known that a moderate amount of cane-sugar may be intro-
duced into the stomach without appearing in the urine. But
if an excessive quantity of sugar is thus introduced it cannot
be converted into glycogen, but, passing through the liver into
the general circulation, promptly shows itself in the urine.
Now it is evident that such excessive ingestion may occur in
man, and, as a consequence, sugar appear in the urine, while
the normal converting power of the liver remains unchanged.
Such glycosuria is called by Dr. Dickinson normal alimentary
glyeosuria. It is not likely, however, that this cause would
ever operate in the production of a permanent diabetes. At
most there could be but a temporary glycosuria.

2d. The same thing may, possibly, result from the too rapid
conversion of starch and sugar into glucose in the intestines,
in consequence of which it is introduced into the liver too
rapidly and abundantly to admit its conversion into glycogen;
whence its appearance in the urine. TIn looking about for a
cause for such rapid digestion of saccharine and starchy food
in the intestine it has been suggested that an excess of pancre-
atic ferment poured into the intestine might occasion it; and,
in confirmation of this view, Niemeyer asserts that there is
always hypertrophy of the pancreas in diabetes. But it is not
any more common than atrophy of the same organ, and it is
much more reasonable to suppose, as Brunton suggests, that if
diabetes has anything to do with either condition, it is the result
of an irritation of the nerves of the organ, which produce a
reflex dilatation of the hepatic bloodvessels, or, with Klebs,
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that it is due to some concurrent changes in the cceeliac axis,
which produce at once the mellituria and pancreatic disease.
Whatever may be the cause of such rapid conversion, it is not
impossible that a certain number of cases of diabetes easily
remedied by dietetic treatment may be due to it.

3d. There may be but a normal ingestion of saccharine food,
which, being absorbed as grape-sugar, may still fail to undergo
conversion into glycogen in its transit through the liver, and
again surcharging the blood shows itself in the urine. And
although such an occurrence is usually the result of hyperemia,
yet it is conceivable that it may occur independently of this
condition, as from a deficiency of ferment. Dr. Dickinson be-
lieves that a certain number of cases of diabetes met with in
practice are of this kind, and he calls the glycosuria thus aris-
ing abnormal alimentary glycosuria.*

4th. It is conceivable that there may be an increased con-
version of glycogen into glucose in the liver independent of
hypersemia, as the result of an increased activity of the dias-
tatic ferment, either from increased quantity or some other
unknown peculiarity. To account for such an occurrence,
various hypotheses have been suggested, none of which are suf-
ficient to account for more than a temporary glycosuria. One
of these is the increased absorption of pdnecreatic ferment, which
is thus assigned the power of converting glycogen into grape-
sugar in the liver, as well as of converting sugar and starch into
grape-sugar in the intestine. To account for this the hyper-
trophy of the pancreas already alluded to, has been also adduced.

An interesting discovery is that of Plosz and Tiegel,t that
the ferment in the blood is contained in the corpuscles alone,
and when the latter are destroyed, the ferment being set free
acts energetically ; and Griesinger has shown that the blood-
corpuscles are diminished in diabetes. Whatever, therefore,
may be the truth with regard to increased quantity of fer-
ment in the blood as a cause of diabetes, there are no facts
either to sustain or disprove it. It is a mere hypothesis.

* Dickinson, On Diabetes, London, 1875, p. 24.
T PHiiger's Archiv, 1873, Bd. vi, s. 249, and Bd. vii, s, 391.
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5th. Senator* suggests that an abnormal amount of sugar
may be taken up with the chyle by the lacteals by reason of
some impediment to portal absorption, and carried directly into
the general circulation, instead of through the liver, and thus
upon the glycemia thus indueed might ensue a glycosuria.

6th. Again, if a part of the sugar ingested is normally
converted into lactic acid, as is held by some physiologists, and
the unchanged remainder absorbed by the radicles of the portal
vein, any interference with such conversion would leave a
larger residue of sugar to be absorbed by the portal radicles,
and thus introduce a larger proportion of glucose into the liver
than eould be converted into amyloid substance.

Tth. It is quite easy to conceive that diabetes may be the
result of a diminished consumption of the small quantity of
sugar normally supplied to the tissues by the blood. Its pos-
sibility is further substantiated by the oceasional results of
treatment by muscular exercise, to which especial attention has
been ecalled by" Dr. William Richardson, of London, in his
little work on Diabefes and Its Treatment,f and which he
so successfully applied to the treatment of his own and other
cases. It dare not be inferred, however, that because muscular
exercise is useful in getting rid of the extra glycogen in the
blood, diabetes is the result of deficient consumption of sugar in
the tissues. There are, however, some other facts which have a
bearing upon the subject. In the first place, Ludwig and Gen-
ersich,] and Bernard§ have shown that the blood which issues
from a contracting muscle by the vein, contains much less
sugar than that which enters it by the artery. Ludwig and
Scheremetjewski|| have shown that grape-sugar, as such, is
not burnt off in the body, while lactic acid and glycerin are;
and Bernard that as sugar disappears from the blood it is
replaced by lactic acid, while Schultzen concludes from his

# Senator, article, Diabetes, in Ziemssen’s Cyclopedia of Practical Medi-
cine, vol. xvi, p. 952, New York, 1877.

+ London, 1871. 1 Ludwig’s Arbeiten, 1871, s. 75.

% Bernard, Revue Scientifique, 2d series, tome iv, p. 1022,

| Ludwig’s Arbeiten, 1869, pp. 141 and 144,

1 Schultzen, Berliner Klinische Wochenschrift, No. 35, 1872, s. 417.
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Seventh, in diabetes there exists a similar excess of sngar in
the blood, which in like manner is the result of inereased
sugar-formation rather than diminished consumption, because
although certain results of woorara-poisoning in animals go to
show that diminished sugar-consumption may cause an accu-
mulation of sugar in the blood and glycosuria, the difficulties
which surround the performance of these experiments are too
areat and the sources of error too numerous to permit any in-
ference from them.

Eighth, although we can conceive the possibility of diabetes
resulting from simple overingestion of saccharine food, or un-
due rapidity of econversion of starch and cane-sugar into grape-
sugar in the intestine, and more frequently from failure of
the liver to intercept and convert into glycogen the normally
ingested sugar and starch, in the more serious cases there is
probably superadded the too rapid conversion of glycogen into
sugar. This is at first derived from saccharine alimentary
prineiples, but sooner or later comes from the albuminous prin-
ciples. In no other way can we account for the emaciation
and exhaustion which invariably attend the severer forms.

Finally, while we are able to trace a certain number of cases
of diabetes to direct lesions of the nervous system, most fre-
quently injuries or morbid growths in the vicinity of the
medulla oblongata and cerebellum, there are at least as many
in which no such association can be shown to exist. In many
of the latter class, on the other hand, there is evident primary
derangement of digestion as shown by their causes, their
symptoms, and the results of treatment; so that the disease
in these cases may be said to consist, primarily at least, in a
malassimilation dependent upon derangement of the digestive
organs, among which I, of course, include the liver. This
organ may or may not be involved, but it is likely that in all
but the simplest and most easily curable eases, it is. In what,
however, the derangement immediately consists we are com-
pelled to admit ourselves ignorant.
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Causes of Diabetes Mellitus,

Excepting the injuries to the nervous system which are known
to cause diabetes, our knowledge of its causes is not precise.
With regard to the former it is well known that blows upon the
skull, with or without fracture, and concussions communicated
to the brain, spinal cord, and vasomotor centres in other
ways, as by ﬂ"tlIE in which the patient lights elsewhere than
upon the head, are such causes. Nor does it seem necessary
that injuries tims resulting need be applied to parts adjacent
to the nerve-centres; blows upon the abdomen, back, legs,
thorax, kidneys, and liver have all been followed by symptoms
of diabetes. Succeeding such injuries to the nerve-centres, the
diabetes is not always immediate but may appear weeks after
the injury. The number of cases succeeding injury are how-
ever few as compared with those resulting from other caunses.
Thus Griesinger has collected 225 cases, of which but 13 were
traumatie, being 5.7 per cent.

Next, disease of the nervous system, either acute or chronie,
may be attended by diabetes. Among these meningitis,
tubercular as well as traumatie, epilepsy, apoplexy, and tumors
of the brain, especially those in the neighborhood of the me-
dulla ﬂh]ﬂl‘lg;tﬁl are conspicuous, A large number of cases thus
caused have been collected by Fritz,* Goolden,T and Fischer.}
In some of the cases thus induced there is simply transient
glycosuria, while in others mental emotion and anwiety and
mental strain have been sufficiently associated with diabetes to
make it reasonable to consider them causes of the disease,
especially when combined with bodily fatigue and exposure.
Iright and anger may be placed in the same category. The
latter two causes alone have been assigned a position among
the causes of the disease.

Next may be mentioned hereditation. Almost all authors
narrate instances wherein this cause must be acknowledged to
have been in operation,

# Fritz, Gazette Hebdomidaire, vol. vi, 1859,
+ Goolden, London Lancet, June and July, 1854, March and May, l‘tﬂ...
t Fischer, P., Du Diabéte Cﬂn‘-ﬁ:,‘l'lllr anx Traumatismes, Archives Génér-

ales de Médecine, 5 serie, t. xx, 1862, pp. 257 et seq,
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We have only to recall the acknowledged effects of diet on
diabetes to make it reasonable to suppose that the constant use
of certain foods may cause diabetes. Such foods would of
course be the farinaceous and saccharine, and it may be this eir-
cumstance that makes diabetes more common in the agricultural
counties of England and in Thuringia, while it is possible also
that the comparative rarity of diabetes in the United States
may be due to the fact that nowhere in the world, perhaps, is
animal food so freely consumed by all classes. It is well
known that in some countries the people live almost exclu-
sively upon bread and potatoes. Among these we should expect
diabetes to be more prevalent, But cases directly traceable to
dietetic causes are not numerous, and may occasionally be due to
the indigestion which often results from so monotonons a diet.

Dr. George Harley* insists that aleoholic stimulants are a
common cause of diabetes. His belief is based chiefly upon
experimental results of his own, of Bernard,i and of Rosen-
stein. Harley himself showed that if aleohol is injected into
the portal vein of dogs, glycosuria promptly appears; Bernard,
that if alcohol is introduced into the small intestine of dogs
the same result follows; while Rosensteinf showed by experi-
ments upon human subjects, that Bavarian beer and wine di-
minish the elimination of urea and increase that of chloride of
sodium and sugar. To these results of experiment he adduces
the fact that diabetes is a much more common disease in Great
Britain than on the Continent, where the quantity of alcoholie
drinks consumed is much less than in the former country.

Of the older authors, Willis§ and Prout (Prout more par-
ticularly as to cider) hold the same view, but of modern ob-
servers I know no one who agrees with Harley. Dickinson,
Pavy, and Senator all say that alcoholic drinks eannot reason-
ably be charged with being causes of diabetes, and all the cases

e e —— e —

* Harley, The Urine and its Derangements, Philadelphia, 1872, p. 229;
also, Harley, On Diabetes, London, 1366, p. 44.

1 Bernard, Gazette Médicale de Paris, May 10th, 1856,

1 Rosenstein, Virchow's Archiv, 1858, s. 461.

# Willis, On the Operations of Medicines in Man's Bady, p. 74,
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of diabetes I have seen have been in decidedly temperate per-
sons,

It is true there are some beverages containing alcohol which
are contraindicated where diabetes is present, but it is more
particularly on account of the sugar they contain than on ac-
count of the aleohol. Theseare the sweet wines and apparently
new cider. At least cases are reported in which symptoms of
diabetes which had disappeared, returned after free drin king of
cider. It may also be said with regard to fresh beer and ale,
which contain considerable unfermented sugar, that while there
is no sufficient reason to believe they have ever caused diabetes,
the propriety of their use by diabetics may be questioned.

Malaria, continued fevers, gout, rheumatism, the action of
cold, both externally and by the use of cold drinks, have all
been charged with producing diabetes without sufficient reason.
Dr. Pavy relates a case associated with extravagant sexual in-
dulgence,

Pathological Anatomy.

Except the lesions of the nervous system occasionally cans-
ing it, diabetes can hardly be said to have an essential morbid
anatomy. That is, except in the instances alluded to, the mor-
bid lesions which are found after post-mortem examination to
have been associated with diabetes are, in the main, such asare
the consequence of the continued presence of the condition,
rather than such as cause the symptoms. Sometimes there
are absolutely no alterations discoverable either by the naked
eye or the microscope.

To begin with the organ which is apparently immediately
responsible for the symptoms, the liver, it frequently pre-
sents the appearances of a hyperemic organ; that is, it is
darker and harder than the normal organ, while it is also en-
larged, sometimes extremely, at others only slightly. The
maximum enlargement reported is three times the size in health.
Corresponding to this, the mieroscope, by very moderate am-
plification, shows enlarged and distinet acini, with ecapillaries
dilated and distended with blood in various degree. Higher
magnifying powers—300 to 400 diameters—show the liver-cells
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to be enlarged, distinctly nucleated, rounded, and disposed to
fuse into each other. If aweal solution of iodine isadded they
strike a wine-red color, which, according to Rindfleisch, is con-
fined to the nucleus; but, according to Senator, may extend to
the whole of the cell. Klebs ascribes this reaction to post-
mortem changes in the glycogenic substance. The minute
changes described are said by Rindfleisch to be more striking in
the peripheral zone of the lobule, that of the portal vein ; while
the intermediate zone, or that of the hepatic artery, is fatty, and
the central part, including the rootlets of the hepatic vein, is
nearly normal. Stockvis and Frerichs assert that the enlarge-
ment of the liver is partly contributed to also by a new forma-
tion of liver-cells. In one instance Dickinson*® found, in ad-
dition to general venous thrombosis and apparently in con-
nection with it, patches of a remarkable spongy transformation,
which he aseribed to “extravagant dilatation of the capillaries
belonging to the hepatic vein,” Under the microscope sections
had a worm-eaten or honeycombed look. The threads of the
network were chiefly composed of glandular epithelium com-
pressed and elongated ; the cavities were empty, and proved to
be contorted tubes, which opened into branches of the hepatic
vein ; whence he concluded them to be dilatations of the capil-
laries in connection with this venous trunk. The deseription
suggests that of an angeioma of the liver.

Dickinson deseribes an overgrowth of connective tissue as
well as of epithelinum resulting in a * hypertrophie cirrhosis,” to
which Trousseau also alludes in conneection with diabetes, and
of which Buddf reports a single case. Klebs says that as the
disease continues, the liver again becomes reduced, and a di-
minished size has oceasionally been observed.

A diminution in the normal proportion of fat in the liver-
cells is quite a regular occurrence, according to Beale, and
quantitative analysis by Folwarezny] sustains this view, while
Frerichs also found the hepatic cells destitute of fat in four

* Dickinson, op. citat., p. 50.
T Budd, Diseases of the Liver, London, 1845,
§ Leberanalysen bei Diabetes mellitus, Wiener Zeitschr., N. I, 1859, ii, 6.
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remnants of vessels or of extruded blood, or are empty. The products of
nervous degeneration ave first removed, then for awhile the cavity contains
only dilated or shrunken and obsolete arteries, with areolar tissue, derived
apparently from the perivascular sheath, and crystals of hematin, Lastly,
tliese disappear also, and mere vacuity is left.

“In rapidly fatal cases, the cavities are sometimes filled with a translucent
gelatinous substance, containing, besides vascnlar elements, the granular or
globular products of nervous disintegration, with delicate fibrille and nuclei,
derived, in part, from the perivascular sheath, and partly from the condensed
remains of the connective tissue of the destroyed nervous substance.

* This transparent substitute for brain-matter is soft and elastic, and often
eludes the edge of the razor, so that, although conspieuons enough to the
naked eye, it requires some care to obtain sections for the microscope.

* Among the contents of such cavities it must be mentioned that large
nerve-cells, displaced and somewhat degenerated, are sometimes seen among
the débris, as if such cells, the placé of which had been nsurped by the ex-
cavations, survived the destructive process longer than the nerve fibre.

*“In the more chronic forms of the disease, as it oceurs in elderly persons,
the excavations are usually empty, though the remnants of nervous decay
are nsually to be found fringing their margins or collected as an irregular
sheath upon the dilated or shrunken artery.

*“The changes in the cord are similar to those in the brain, but less de-
clared. Erosions about the arteries are evident, especially in the trans-
verse commissure, the white band of which is sometimes completely divided
in the track of one of its large vessels. Holes such as have been described
in the brain, sometimes, though rarely, perforate the gray horns. The most
striking change in the cord, however, is dilatation of the central canal, which
in the dorsal and lumbar regions is sometimes expanded to many times its
normal diameter, and forms a conspicuons object immediately the cord is
divided, This expansion of the channel (sie) is not constantly present, but
when it is, it is sufficiently remarkable. I am not aware, at present, how
far it is peculiar to diabetes.”

With regard to these views of Dr. Dickinson’s I will here
merely repeat what was mentioned on page 247, that W.
Mueller has found these changes in the muscles of non-
diabetics, and has failed to find them in other diabetics, while
Kuelz and Drs. Frederick Taylor and Goodhart have also
failed to confirm Dr. Dickinson’s observations. Also, that
others allege these alterations are secondary, being the result
of long saturation of the bloodvessels and tissues with sugar,
which finally comes to pervade all tissues of the diabetic. To
this Dr. Dickinson rveplies that in such an event the seat of
emigration or of rupture would be in the arca of the capillaries
rather than of the arterioles,

———
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Symptoms, Course, Duration, ete.

Almost invariably the earliest symptoms noted by the dia-
betic are thirst and frequent micturition. One or the other of
the two may be noticed first, or the patient’s attention may be
called to both simultaneously. It occasionally happens that
a dryness of the fauces and a glutinous viscid character of the
caliva attracts attention before any other symptom. Fre-
quently the first words addressed to the physician are, “Doc-
tor, I am burning up with thirst,” or it is observed that a
drop of urine falling upon the boots or clothing, and there
evaporating, leaves a persistent white spot, which 1s sugar.
A dryness and harshness of the skin, due to absence of perspira-
tion, soon make their appearance and early attract the atten-
tion of those who ordinarily perspire easily, and occasion
~ varying amounts of discomfort. Itching of the skin is also
sometimes present. Notwithstanding the dryness of the
skin, the temperature of the body is not increased, at this
stage scarcely altered, although later in the disease it is de-
cidedly lowered. If the further progress of the disease is
not arrested by reason of the physician’s attention being called
to it, a voracious appetite becomes the next symptom, but, not-
withstanding the latter, the patient observes that he slowly
loses in weight and grows daily weaker. The rate at which
these symptoms succeed each other is not uniform. Some-
times 1t is with great rapidity, at others the successive stages
are exceedingly slow in developing.

The above category includes all the symptoms which present
themselves in the milder form of the disease, such as occurs in
adults past middle life, and is ordinarily quite amenable to
treatment. But unless averted, all of these symptoms become
intensified. The patient complains of constant burning thirst, is
constantly urinating and as constantly drinking water to quench
his thirst, and, while eating enormously, grows emaciated,
although at the onset of the disease he may have been a robust
and even portly man,

Dyspeptic symptoms appear at various stages, seldom very
early, because they are generally the result of the large
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amounts of food ingested. Acid eructations, flatulence, and
epigastric pain, or an indescribable sensation spoken of as
“sinking” of the epigastrium, are among them. Constipation,
probably in consequence of the free ingestion of food and abun-
dant waste therefrom, is not, in my experience, a very early
symptom ; but, sooner or later, the general “dryness” makes
itself' felt here, and more or less obstinate constipation results.
On the contrary, diarrhcea sometimes is present, -

Soon succeeding the constipation is a peculiar vinous or
acetous odor of the breath, which has been compared to that
of stale beer, and by Sir Thomas Watson to the odor of a place
in which apples are kept. This is believed to be due to ace-
tone, and probably also to aleohol, both of which exist in the
blood of profound diabeties during life, and both of which are
derived from the sugar.

Cough sooner or later presents itself as the result of bron-
chitis and catarrhal pneumonia, and, with the copious expecto-
ration incident to them, adds to the debilitating agencies
already at work. Roberts thinks phthisis occurs in one- half
the cases. The consumption thus induced sometimes rapidly
hastens the fatal termination, while at others it appears
to have but a trifling influence in this respect. The other
symptoms characteristic of pulmonary consumption are also
present, not even excepting hectic sweats. The perspiration
thus arising may contain sugar.

The early loss of sewvual desire is said to be characteristic,
but whether more so than in exhausting diseases generally I
cannot say from my own experience.

In advanced stages the femperature of the body, unless
influenced by intermittent febrile disease, is almost invariably
lowered from 1° to 24° F. Dr. Dickinson refers to the case
of a boy of six, in whom the temperature ranged from 93.6° to
94.8° I., and who died of pneumonia, during which the tem-
perature rose to 97.8° I.

The above-recorded symptoms include those which may be
considered essential to the disease, or at least are invariably
present if it remain unchecked. There are many others which
occur more or less frequently, but not constantly, in its course.
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of intraocular inflammation, 7, e, no tortuosity of the vessels, ob-
uration of the seleral ring, hemorrhage, structural change in
retinaorchoroid. The marked features which arrestattention are:
““1. The peculiar colorof the fundus ; it may be deseribed as
a salmon-red. The painting was made with the aid of gas-
light and the ordinary ophthalmoscope with concave mirror.
The color of the fundus thus obtained will be best represented
by taking the picture to a well-lighted window and allowing
the direct rays of the sun to fall upon it.
' “The retinal vessels were of nearly the same color as the rest
of the fundus. When the light from the ophthalmoscope fell
directly upon them the appearance of the vessels was as rep-
resented in the picture ; if, however, the handle of the mirror
were slightly rotated, so as to deflect the light, a dark axis
could be seen in some of the vessels, which were probably veins.
By color alone, arteries could not be distinguished from veins,
“2. The breadth of the retinal vessels. It was apparently
about double what it ought to have been under normal cir-
cumstances, This was not cansed by distension and increase
in the vessel’s calibre, but is to be explained in this way:
When a bloodvessel of a living tissue is examined with a mi-
croscope the blood-current is seen to consist of two portions:
(a)a peripheral portion, consisting of transparent sernm ; (b) an
axial portion, containing the corpuscles. Now, under normal
circumstances in ophthalmoscopic examinations, the axial
current alone is easily seen, and what appears to be the
breadth of a retinal vessel is really only the breadth of the
axial current; owing to the transparency of the peripheral
portion it can only be seen by a trained eye, and even then
only under favorable circumstances. If, however, the serum
of the blood become sufficiently opaque it will be visible,
and the retinal vessels will appear of full width, which
is about double the diameter of the axial current. This
is what happens when finely divided fat exists in sufficient
amount in the sernm as in this case of lipeemia. It must be
remembered that the abnormal appearances just described re-
quire for their production a sufficient amount of finely di-
vided fat. It is possible, as I have experienced in a case of
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febrile affections, sometimes diminish the quantity of urine as
well as the amount of sugar excreted ; while the same diminu-
tion of urine and sugar also oceasionally oceurs towards the
fatal termination of the disease.

But the most important change in the urine is the presence
of sugar. Of this the quantity varies greatly in different
cases and at different times in the same case. Every case of
trifling and temporary glycosuria should not however be
considered a case of diabetes. The sugar should be easily
recognizable by the ordinary tests, and should be constant.
From what may be indicated as “evident traces” the pro-
portion of sugar may reach as much as 15 per cent. The
twenty-four hours’ quantity varies similarly. The maximum
quantity secreted in this time appears to be that reported by
Dickinson, wherein a man 25 years of age voided 50 ounces,
or 1500 grams, in 24 hours. But the more usual quantity
is from 10 to 80 milligrams to the cubic centimeter, or
from 20 to 25 grams in 24 hours, according to the metric
system ; this corresponds nearly to from 5 to 30 grains to the
fluid ounce of the English system, or from 300 to 3800 grains
in the 24 hours,

The effect of intercurrent febrile disease in producing a
diminution in the amount of sugar excreted has been alluded
to; also a similar decrease and even disappearance towards
the fatal termination of a case. The possibility of this occur-
rence should be remembered, lest an illusory improvement
thus produced be mistaken for an actual one,

A diminution and even disappearance of sugar from the
urine has been observed by Bouchardat, and more recently by
Kuelz, in consequence of muscular exercise, while it is scarcely
necessary to say that aceidental as well as intended changes in
diet are followed by consequent variations. So, too, urine
passed after fasting, as on rising in the morning, contains gen-
erally less sugar than that passed after a meal, and in testing
urine whence sugar is disappearing, it is well to remember this
circumstance also, as sugar may entirely have disappeared from
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It is thought by some to be a favorable symptom. In the
sediment may also be included the fungus known as penicilium
glavewm, common to acid urine, as well as the more character-
istic yeast or sugar fungus, the forulu cerevisice. This also
sometimes appears as a mowuld on the surface of the urine.

Of the normal chemical constituents of the urine wrea is
almost invariably increased. This is contributed to by two
causes, and possibly by a third. The first is the ingestion of
large amounts of nitrogenons food, whether to appease the
appetite or by the physician’s advice. Such ingestion is, of
course, followed by an augmented excretion of urea. The
second cause is the increased discharge of water by the kid-
neys, such increase always carrying out with it an increased
quantity of urea, washed out of the tissues, as it were, by the
water passing through them. The third cause is the decom-
position of the tissues themselves. If this cause operates at
all, it is only in the severest cases or in the last stages, where
the strongest evidence in its favor is the irresistible wasting
which characterizes these cases, in spite of the enormous food-
consumption. In such event, the tissues would be split up
into urea and sugar. And although emaciation may occur,
because the albumen of the food ingested is not assimilated
but passed directly through the economy, chiefly as urea, the
comparative researches of Reich, Gaethgens, Pettenkofer, and
Voit show that certain diabetics voided with the urine more
nitrogen than corresponded with the nitrogen ingested.* If
these researches are to be received, then must we admit that in
certain very advanced cases the increased urea-exeretion, as well
as sugar-elimination, must be at the expense of the tissues.

Whether the urea is derived from the tissues or the food
ingested, it is not impossible that the albumen is split up into
urea and sugar as already suggested. For Dr. Haughton has
shown that albumen, by the addition of small quantities of
water, earbonie acid, and oxygen, furnishes the elements to pro-
duce glucose and urea in the proportion by weight of nearly

* Benator, loc, citat., p. 899.
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applied with ordinary care, will respond to such quantities of
sugar. Such response being obtained, it may be concluded
without hesitation that diabetes is present. In my own hands,
no test for qualitative purposes has proved more delicate than
Trommer’s method of using the copper test.®  Its ingredients
are easily attainable, and there is no risk of error from changes
to which Fehling’s and Pavy’s qualitative solutions are subject
from age, while the Jatter are subject to the same sources of
error, either from reduction by other substances than sugar,
and to obscuration of the reduced oxide, which is occasionally
held in partial solution by other constituents, as ammonia,
creatin, ete.; thus making it difficult to assert positively that
a reduction has taken place. In the latter instance a greenish
or brownish-yellow results according as the quantity of cop-
per solution added is large or small.  All practical difficulties
are removed by filtering the urine through animal charcoal,
which removes the substances which interfere with the test
either by reducing the copper or keeping it in solution; and
often diluting the urine with water will be sufficient to secure
an unmistakable reaction.

My method of using Trommer’s test is as follows:

1. A drop or two of a (preferably weak—say 1 to 30) solu-
tion of cupric sulphate is added to the suspected urine, and
then liquor potassee or sode equal to half the total volume.
On first adding the alkali there is immediately liberated, in
addition to the earthy phosphates, a blue precipitate of hy-
drated eupric protoxide, which, if sugar is present, is redissolved
on adding more alkali, producing a clear blue transparent
liquid. If, on the other hand, no sugar is present, the fluid

# A reviewer of the second edition of my little book on the Examination
of Urine, in the Medical Times and Gazette (London), was pleased to
characterize my fondness for this test as old-fashioned. 1 do not think this
view will be sustained by those who are in the habit of making very many
qualitative testings of urine, using both Trommer’s test and the quantitative
solutions of Fehling, and I am glad to be able to quote the very explicit
langnage of Senator, who says (article Diabetes, Ziemssen's Cyclopmdia of
Medicine, vol. xvi, p. 963) : “ Trommer's test deserves (o be ranked foremost
on account of its certainty and ready applicability.”
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never gets well of itself, and always gets worse if not properl y
treated.

When the disease appears after middle life, is early recog-
nized and promptly treated, it is ordinarily easily controlled ;
and although it is almost never safe to declare a case of dia-
betes absolutely cured, it does oceasionally happen that recoy-
ery is so complete that the patient may be left to his own mode
of living. ~ As a rule, however, even cases which have appar-
ently recovered have to keep a watch upon their diet, and
should at intervals have their urine examined with a view to
sounding, as it were, their condition,

When diabetes depends upon recognized nervous lesions the
prognosis is altogether that of the lesion itself.

The cause of death is very frequently some intercurrent or
consequent disease, as consumption. The extreme debility
which ensues sooner or later is of such a character that there
is no power of resistance, and a disease which would ordinarily
be trifling, becomes, on this account, often a fatal one.

Treatment of Diabetes Mellitus.

I have already said that diabetes is a disease in which the
expectant plan of treatment is disastrous, that it never gets
well of itself, and that when left alone it almost invariably
gets worse. The importance of a prompt and correct treat-
ment is therefore evident.

From the discussion of the pathogeny of the disease it is
also plain that at least an abatement of the most important
symptom, glycosuria, may be expected by regulating the diet.
Experience justifies such expectation, and it so happens that
the abatement of this symptom is alinost invariably followed
by an abatement of all. The treatment, therefore, naturally
divides itself into diefetic and hygienic and medicinal.

I. Dietetic and Hygienic Treatment.

By far the most important line of treatment, without which
indeed no sufficient results have ever been attained, is the slie-
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quired, The carbonated waters, natural or artificial (the so-
alled soda-water of the shops), are pre-eminently suitable,

Water is to be allowed ad libitum, for water is the medium
by which the sugar is carried out of the blood and tissnes, Its
supply should therefore be liberal, and with the diminished
sugar-formation comes diminished thirst,

Beer, ale, porter, cider, and the fermented liquors generally,
are not allowable because of the sugar they contain. They are
less objectionable when fermentation is carried to a high degree,
resulting in a more complete destruction of the sugar. This
is the case with certain bottled lager beers and English ales,

It is not simply on account of the small quantity of sugar
and starch contained in them which renders the vegetable sub-
stances named admissible, for many of them contain a good
deal of sugar; but these sugars, unlike grape-sugar, are assimi-
lable. Such are pre-eminently mannite, the sugar of manna,
lactin or sugar of milk, levulose or fruit-sugar, and probably,
also, inosit or the sugar of muscle and the sugar of honey.
Such is also dnulin, a hydrocarbon and starchy prineiple found
in the inula helenium or elecampane, but especially in Teeland
moss. Hence, too, the impunity with which milk can often be
taken by diabetics, although it contains from three to six per
cent. of lactin. On this account, too, mannite may be unsed for
sweetening tea and coffee where this addition is indispensable
to the patient. Glycerin is also sometimes used for the same
purpose, i. e., as a substitute for sngar, but although less objec-
tionable than sugar, it is not only theoretically unsuitable, but
experience has shown it to be so; for glycerin is probably
converted into glycogen or sugar in the liver, nearly two mole-
cules of glycerin (C,11,0,) being required to furnish one of
sugar (C;H,,0;), or glycogen (C;H,,0O,). Further, under the
careful observation of Dr. Pavy,* it was noted that under the
use of glycerin the urine increased from 3 and 3§ pints to be-
tween 5-and 6 pints, and the sugar from 1100 grains to 3000
grains per diem in the course of three days. Its withdrawal

# Pavy, On Diabetes, London, 1869, p. 250.
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In cases which do not require an extreme regulation of diet,
I am in the habit of recommending the ordinary * bran
bread ” of the bakers, which is really bread made of unbolted
flour, and contains the starch along with the gluten and bran ;
but the former is in much smaller proportion than in the bolted
flour, and T note from its use an immediate diminuation in the
quantity of sugar excreted as compared with that under the
use of the ordinary bread. From what I can learn of it, I
have no doubt the “cold-blast whole wheat-flour would be
better.””*

Still another substitute for wheaten bread is the almond
food suggested by Dr. Pavy. The almond is composed of
54 per cent. of oil, 24 per cent of nitrogenized matter known
as emulsin, 6 per cent. of sugar, 3 per cent. of gum and no
starch. Chemically speaking, it is therefore admirably adapted
for diabetic food, and when the sugar and gum are extracted
leaves nothing to be desired. The sugar and gum are removed
by treating the powdered almonds with boiling water slightly
acidulated with tartarie acid, or soaking the almonds in a
boiling acidulated liquid, which may form part of the process
for blanching. The boiling and acid fluid are necessary in order
to precipitate the emulsin, which would otherwise emulsify the
oil of the almond. I have had no experience with the almond
food. Dr. Pavy speaks very highly of biscuits made of almond-
flour and eggs, which, he says, go very well with a little sherry
or other wine. He admits that they are found too rich by

e —— =

and a half ounces of butter, and half a pint of milk ; mix the eggs with a
little of the milk, and warm the butter with the other portion, then stir the
whole together well ; add a little nutmeg or ginger or other agreeable fa-
voring, and bake in small forms or pattipans. The cake when baked should
be about the thickness of an ordinary captain’s bisenit. The pans must be
well buttered. Bake in rather a quick oven fot half an hour.

These cakes or biscnits may be eaten by the diabetic with meat or cheese
for breakfast, dinner, or supper; at tea they require rather a free allowance
of butter, or they may be eaten with curd or any of the soft cheese.

* This is another product of the Health Food Company, which contains
the nutritions but not the innutritious portions of the bran. It is made by pul-
verizing the carefully cleaned wheat by a compressed cold-air blast, which
strikes the wheat and dashes it to atoms,
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some for ordinary consumption. A physician, himself a dia-
betic, with whom I am in correspondence, says he ate them
but once and found them most unpalatable. He may, how-
ever, have hit upon a spoiled or imperfect article.*

Biscuits made of inulin, the starchy principle already re-
ferred to on page 280, were suggested by Kuelz.t Lichenin,
or moss-starch, abundant in Iceland moss, is a variety of inulin
and would be the material used for the purpose. Being very
‘cheap it would be suitable on this account. Though a starch,
it is, according to Kuelz, one of the assimilable starches already
alluded to, of which small quantities, at least, do not increase
the excretion of sugar. The biscunits are made with the addi-
tion of milk, eges, and salt.

Under the head of dietetic treatment belongs the skim-milk
treatment, of which Dr. A. Seott Donkin is the chief exponent
and advocate. This treatment is based upon the view that
lactose or sugar of milk is a material assimilable in diabetes,
“ and does not in the slightest degree contribute to the formation
of sugar;” that in this respect it is even superior to casein,
which, however, resists the sugar-forming process of the malady
“to a degree immeasurably greater than any other albuminous
alimentary substance, so that in all but the most severe and
advanced or complicated cases it is complete.””f With regard
to cascin, an albuminous substance, I presume no one will
dispute, in general, the view taken by Dr. Donkin, although
all may not agree with him in assigning to it the highest posi-

-

* Seegen recommends an almond food made as follows: Beat a quar-
ter of a pound of blanched sweet almonds in a stone mortar for about
three-quarters of an hour, as fine as possible; put the flour thus pro-
duced into a linen bag, which is then immersed for an hour and a quar-
ter in boiling water, acidulated with a few drops of vinegar. The mass
is then thoroughly mixed with three ounces of butter and two eggs; the
yolks of three eggs and a little salt are added, and the whole is to be
stirred briskly for a long time. A fine froth is to be made by beating the
white of the three eggs, and added. The whole paste is now put into a form
smeared with melted butter and baked by a gentle fire.

+ Kuelz, Bietrige zur Path. und Therapie des Diabetes Mellitus, Mar-
burg, 1874, Bd. i, s. 145.

t+ Donkin, Diabetes and Food, New York, 1875, p. 132.
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tion in this respect. But as to lactose, the most prominent
English physicians, among whom may be named Drs. Pavy,
Roberts, and Dickinson, seem to be with singular unanimity
opposed to him, while in their criticisms a tone of bitterness
is not altogether wanting. In addition, however, to the results
of his own observations,* Dr. Donkin is sustained in his
views as to the assimilability of lactin by the modern German
physicians and physiological chemists. Tt will be remembered
that mannite, inulin, and levulose are placed in the same
category of assimilable carbohydrates by Kuelz. There is,
further, considerable clinical testimony in favor of this treat-
ment from others than Dr. Donkin who have tried it, and
although T have as yet had insufficient personal experience
with a pure skim-milk treatment as directed by Dr. Donkin,
I know of at least one case in which the patient, a very intel-
ligent physician, declares himself cured by a rigid adherence
to it, and should opportunity present, where the ordinary
dietetic measures failed to be followed by sufficient results,
I would try it with no little hope of suceess. The instances
in which I have tried it were hospital cases, where I met the
usual difficulty, an unwillingness on the part of patients to
submit to it; and in private practice I have up to the present
time been satisfied with the results of the ordinary dietetic
plan.

In what may be regarded with our present knowledge of
the subject, and without pretension to too precise accuracy, as
the first stage of diabetes, the dietetic measures above indicated
are usually followed by the most prompt and decided results,
occasionally by the permanent removal of all symptoms, at
others by a continued absence of them so long as a watchful-
ness over diet is maintained. Ina more advanced stage of the
disease, in which a more rapid emaciation and loss of strength
show themselves, such a regimen is followed by a decided dimi-

* Tor an account of Dr. Donkin's experiments the reader is referred to
Dr. Donkin’s communications to the London Lancet from 1868 to 1875; to
his work on The Skim-milk Treatment of Diabetes, London, 1871, and
the Transactions of the Clinical Society of London, vol. vii, 1874,
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nution in the quantity of sugar excreted, but it fails to disap-
pear altogether, and a more rigid elimination of saccharine and
amylaceous articles must be attempted,  Although it is com-
monly believed that sooner or later even the albuminous prin-
ciples of food fail to be assimilated but largely reappear as
sugar in the urine, Senator calls attention to the fact “that
the formation of sugar or glycogen out of pure albumen
(fibrin, white of eggs) has not thus far been proved, but is
yet quite doubtful, and that still less has any diabetic been ob-
served to pass sugar while using a diet absolufely free from
sugar and the elements which form sugar or glycogen ; that is
to say, a diet consisting only of albumen, the necessary salts,
extractive matters and drink.”*

The importance of this statement will be further appreciated
when it is remembered that even a so-called exclusively meat
diet does not consist of albumen alone, but econtains also
glycogen, as well as undoubted glycogen producers and hydro-
carbons in the shape of gelatin, glycerin (in the fat), and inosit.
It will be remembered that the experiments of Salomon go to
show that glycogen appears in the livers of animals fed on fats
alone, the glycerin therein contained being probably its imme-
diate source, and that Dr. Donkin’s observations go to show
that in aggravated cases of diabetes the ingestion of fat is fol-
lowed by increased elimination of sugar; so that it is prob-
ably impossible to secure a thoroughly non-glycogenic diet,
and it is questionable whether, even if it were possible, other
urgent needs of the economy would be sufficiently supplied by
it. On the other hand, it is evident that further observation
and experiment are still necessary on the matter of diet in
diabetes, and that valuable additions to our knowledge may be
expected therefrom.

* Senator, loc. citat., p. 859. On page 957, however, Senator, admits that
one albnminoid substance, gelatin, has been proved a producer of glycogen,
and that even the chemical production of saccharine matters outside of the
body has been achieved with it, though with it alone, and not with true
albuminates.
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Jellies—None except those unsweetened. They may be
made of calt’s foot or gelatin, and flavored with wine,

Drinks.—Coffee, tea, and cocoa-nibs with milk or eream, but
without sugar. Also milk, eream, soda (carbonated) water,
and all mineral waters freely ; acid wines, including claret,
Rhine, and still Moselle wines, very dry sherry. Unsweet-
ened brandy, whiskey, and gin.  No malt liquors except those
ales and beers which have been long bottled and in which the
sugar has all been converted into carbonie acid and aleohol.

I1. Hygienic Treatment.

Next in importance to the dietetic is the hygienic treatment
of diabetes. This consists in providing perfect ventilation,
bathing, and attention to the skin, together with muscular ex-
ercise. '

The diabetic should breathe the freshest and purest air. While
the cases are not numerous in which embarrassed respiration
results in glycosuria, there are undoubted instances in which this
has occurred, as in eroup and whooping-cough ; and it is well
known that asphyxiated lower animals are apt to have glyco-
suria, And althongh the glycosuria thus resulting is probably
reflex, it can hardly be expected that the diabetic should improve
under unfavorable respiratory conditions. He should not,
therefore, live, worl, or sleep in a confined atmosphere, but
secure the most perfect ventilation, spending much of his time
out of doors, and sleeping in large, well-ventilated chambers,
with windows open, ete. Especially should he avoid exposure
to irrespirable gases. Attention tothe skin, orskin-culture (Haut
cultur), as it is termed by the Germans, is most important to
the diabetic. He should bathe at least twice a week in tepid or
hot water, on going to bed in winter, and on rising, or both on
rising and retiring, in summer. He should groom his skin thor-
oughly daily, either after the bath or independent of it on the
days on which he does not bathe. A tablespoonful or two of
sodium carbonate to an ordinary bath is a suitable addition to
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the latter, softening the skin and facilitating its action by re-
moving the effete epithelium, |

Attention to other secretions, particularly the bowels, is of
the greatest importance to the diabetic. It is prc}babl}: partly
on account of their action in this respect that the alkaline and
alkaline saline aperient waters, as those of Vichy and Carlsbad,
are of so much advantage. To those who visit these springs, a
part of the advantage resulting therefrom is aseribable to the
other favorable hygienic influences, such as rest, fresh air, and
exercise, by which they are surrounded. Independently of
these influences, however, I think there is reason to believe
that the waters of Carlsbad and Vichy are of service to diabeties.
And where their cost is not a consideration, from half a pint
to a pint of Vichy and half as much Carlsbad, early in the
morning, may be taken by the patient as an adjuvant in the
treatment. The Vichy is a more alkaline water, containing
35 grains of carbonates to a pint, while Carlsbad contains but
11, but contains twice the proportion of chlorides, 8 grains to
a pint, and nearly ten times as much sodium sulphate, or 19
grains to the pint; hence its more purgative quality. Since
Carlsbad has the highest reputation it is more likely that it is
through the action of the sulphates and chlorides on the liver
rather than that of the alkalies they contain, that these waters
are efficient. This is the more likely, as other alkaline waters
nearly as rich as those of Vichy, and richer than Carlsbad in
sodium carbonate, but without sulphate of sodium, are without
reputation. The alkalies may, however, increase the effect,
and are especially of service where there is acidity.

The only American waters known tome which approach these
very closely as to both chlorides and sulphates, are those of Crab
Orchard Springs in Kentucky, of which Sowder’s Spring con-
tains 25 grains of sulphate of sodium and magnesium, and 7
grains of sodium chloride to the pint, yet I am not aware that
these waters have any reputation in diabetes, Other springs
which approach them in the proportion of sulphates of sodium
and magnesium are the Estill Springs and Harrodsburg Springs
in Kentucky, and the Bedford Springs in Pennsylvania. The

19
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On the other hand, I have known it to be faithfully used for
a month without evident results. I should be afraid, under
ordinary circumstances, to rely upon it to the exclusion of the
dietetic treatment,

It seems that opium was used for diabetes as early as the
second century, by Archigenes, It was also used by Aitius
of the ancients, and in the latter part of the eighteenth century
and beginning of the nineteenth, by Rollo, Frank, Tommas-
son, and especially the English physician, Pelham Warren, in
1812.

It is certainly a useful agent in diabetes, and it is a rem-
edy I would early use; but its use is united with disadvan-
tages in the locking-up of the secretions which attends its
use. Aperient remedies should therefore be used with it, and
very suitable are the natural aperient waters, including the
bitter waters, Friedrichshalle, Hunyadi Janos, Racoezy,
Piillna, ete. Dr. Pavy* is a strong advocate of the use of
opium, and has been astonished at the highly successful re-
sults. He has seen a patient entirely relieved under its use,
and the use of it alone. Tt was given in increasing doses until
the quantity reached nine grains in a day.t At first the glyco-
suria returned after its discontinuance, but on returning to its
use the disease finally disappeared not to return. There was
no restriction of diet whatever.

Morphia may, of course, be substituted for opium, and of
the other alkaloids, codeix has been found useful by Pavy,
TFoster, and Image (quoted by Brunton). The latter gave it
in doses of } a grain three times a day, increased } a grain every
four days, until the patient took 5 grains three times a day.
Reasoning from their physiological action, it would appear
that opium and its alkaloids should be useful in cases where
diabetes is the result of irritation.

* Pavy, op. citat,, p. 275.

+ MeGregor (London Medical Gazette, 1837) allowed the guantity to
reach, in one case, 60, and in another 90 grains within 24 hours. Whence
it is inferred that diabeties bear opinm without disadvantage in doses which
would not be tolerated under ordinary cireumstances.
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Todide of potassium has been found useful, and is a remedy
to be early thought of.

Seegen has seen sugar entirely disappear under the use of
90 to 30 drops of tincture of iodine daily, but the sugar re-
appeared after discontinuing the remedy. !

The bromide of potassium has been used by some with ap-
parent advantage, and by others without effect.

Stryehnia is one of the most useful adjuvants, acting as a
tonic to the stomach and nervous system, It is best given in
the form of the sulphate in acid solution, or it may be com-
bined with iron, and especially with éron and arsenic. To the
latter drug has been ascribed special influence in diminishing
the formation of sugar, based upon the observation of Saikow-
sky, that glycogen diminishes in the liver of animals poisoned
with arsenic. At any rate, the well-known pill of strychnize
sulph., gr. ', ac. arsenios., gr. gy, and ferr. sulph., gr. 2, is
here a very useful remedy. I would prefer, however, to give
the strychnia in acid solution, and give the other remedies
separately as required. TLeube gave arsenic in doses of } grain
three times a day, with advantage.

To make up the deficiency in phosp hates, which is the neces-
sary result of the use of gluten bread, the preparation known
as “ Compound Syrup of the Phosphates * or Parrish’s Chem-
ical Food, is a good remedy. Each {5 contains 2} grains cal-
cium phosphate, 1 grain phosphate of iron, with fractions of a
orain of phosphates of sodium and potassium, besides free
phosphoric acid. It is administered in doses of a teaspoonful
three times a day. The preparation of phosphoric acid and
the phosphates® recently suggested by Professor William Pep-

#* The formula iz as follows:

R.Caleis phosphat., . . . b T : . - ogrsddi
Magnes. phosphat., A JeE Y . ! 0 T
Potas. phosphat., . . : or. iv
Ferri phosphat., . . : : . : " gr. &8,
Ac. phosphorie (60 per cent.), kY . . mvi §
Aque, q. s, ad g . ; 4 : f3j).—M.

Dose, a teaspoonful three times daily, diluted.
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The same is true of the ehlorides, which are increased for the
same reason as urea, sulphates and phosphates.

Of abnormal constituents, inosit has been found, and it is
said albwmen very rarely, but care should be taken not to con-
found the polyuria with small albuminuria of a contracted kid-
ney with an albuminous polyuria in which there is no organic
disease of the kidney.

Unlike the urine of saccharine diabetes, that of diabetes
insipidus rapidly decomposes, becomes putrescent, and at the
same time turbid with bacteria. A further peculiarity of the
secretion of urine is that an increase does not rapidly follow
the ingestion of fluid as is the case in health, but ensues at a
an interval, and is kept up during a longer period. This is
aseribed to the constant dilatation of the renal capillaries which
is supposed to exist in diabetes insipidus, as compared with
the alfernate dilatation and contraction which occur in health
in the reflex accommodation which is always taking place be-
tween the ingestion of fluids and their secretion by the skin and
kidneys. In health the ingestion of an undue amount of fluid
is promptly followed by dilatation of the renal or cutaneous
capillaries or both, and the transudation of an increased
amount of urine or perspiration or of both. If, on the other
hand, the quantity of liquid ingested is small, these two sets
of capillaries remain contracted and the water is retained in
the economy. In diabetes insipidus, on the other hand, the
renal capillaries are always dilated, and are always therefore
in a condition to permit the transudation of water, while they
in turn cannot respond as promptly to the ingestion of fluid as
they do in health. A longer time, therefore, intervenes before
the increased secretion takes place, while it is also longer kept.

Some of the accounts published as to the quantity of water
consumed and excreted are almost incredible, yet they scem
well authenticated. The following illustrative instances are
condensed from Dr. Williss work on Urinary Diseases :*
A small artisan, 55 years old, had had constant thirst with
commensurate diuresis since he was 5 years of age. From

* American edition, Philadelphia, 1839, p. 23,
20
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Kuelz* along with polyuria in a hysterical girl of 18 years,
from whom as much as 525 cubic centimeters (17.72 ounces)
were collected in twenty-four hours, while the quantity ranged
during four months from 360 to the former amount. Lhe
quantity of urine passed during this time ranged from 6000 to
7800 centimeters (200 to 260 ounces). The increased flow of
saliva is explained by the fact that in some of the experiments of
Eckhard,t Loeb} and Gruetzner,§ puncture of the medulla
oblongata was followed by ptyalism.

Diagnosis.

The diagnosis of diabetes insipidus is very easy. The per-
sistent thirst, polyuria, and absence of sugar from the urine are
pathognomonic. It is simply necessary to be sure of these, to
make the diagnosis positive. The only possible error is mis-
taking the polyuria of chronically contracted kidney of inter-
stitial nephritis for that of diabetes insipidus. This I have
known to oceur from overlooking the presence of a very
minute quantity of albumen. In addition, however, to the
fact that a careful examination for albumen will discover it in
the urine of contracted kidney, the quantity of urine is never
inordinately large, nor is the thirst extreme; so that it would
seem only necessary to mention the possibility of such an error
in order to avoid it

Prognosis.

It is extremely rare for a case of diabetes insipidus to ter-
minate unfavorably unless there have been also present symp-
toms poinfing to serious nervous lesion, that is, it is not fatal
by the virulence of any symptoms peculiar to it. On the
other hand, recovery is almost as infrequent as death. Accord-
ing to Dr. Roberts, of 67 cases collected, 16 are reported as
complete recoveries, and 14 ended fatally, nearly an equal pro-
portion. The remaining 37 were still in progress. In cases

#

Diabetes Mellitus and Insipidus, Marburg, 1875,

Eckhard, Beitriige zur Anat. und Physiol., iv, p. 191.

Loeb, Eckhard’s Beitrige, v, p. 1; and Dissertation, Giessen, 1869.
Gruetzner, Pfliiger’s Archiv, vii, p. 552,
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instances are reported wherein improvement seems to have
resulted from such restriction. To relieve the diuresis is
therefore to relieve the thirst. Rational remedies to this end
would seem to be asfringents and other drugs which tend to
produce contraction of the capillaries and arterioles. DBut ex-
perience does not seem to sustain our expectations in these
respects, probably for the reason that the lesion which causes
the capillary dilatation resides elsewhere than in the kidneys
themselves. Da Costa™ reports a case of recovery from the use
of ergot in drachm doses of the fluid extract three times daily,
increased after ten days to two fluid drachms as often. T my-
selff have found the symptoms to subside under the use of
gallic acid after I had failed with full doses of ergot. Rea-
soning from the reputed action of ergot on the capillaries of
the nerve-centres as well as those of the kidney, we would ex-
pect it to be the more efficient remedy, and from my present
knowledge of the subject T should begin treatment with it
rather than any other remedy of which I know, although
Dickinson says that “ remedies designed to restrain the urinary
secretion seldom fail to do harm.” So far as they may have
any effect in disturbing digestion I would also discard them.
Among the remedies to be cautiously used on this account is
opiwm, which has had some reputation. .

Trousseau and Rayer claimed extraordinary results from
the use of wvalerian, the former using the extract in enormous
doses,—two and a half drachms a day, which was increased
to an ounce daily in one instance. Rayer used the powdered
valerian and the valerianate of zine, giving the latter in pills
in gradually increasing doses until 20 grains a day were given.

Reasoning from the effect of intercurrent disease and power-
ful physical and nervous impressions, Roberts suggests a large
blister at the nape of the neck or epigastrium, according as the
associated symptoms and the anamnesis point to the nervous

* Da Costa, Diabetes Tnsipidus and its Treatment by Ergot, Transac. Col-
lege of Physicians, Philadelphia, 8d ser., vol. 1, 1875, p. 130,

T Tyson, Case of Diabetes Insipidus Treated by Ergot and Gallic Aeid,
Transac. College of Phys., Philadelphia, 3d ser., vol. ii, 1876, p. 180.
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or digestive system, a suggestion which may be acted upon
with advantage.

Recently the use of the constant galvanic current has been
recommended, and in cases of spinal lesion may be expected to
be of advantage. Seidel and Kuelz have both used it with
oood results. The former applied one pole of a “strong bat-
tery ”” over the loins near the spine, and the other as deeply as
possible over the hypochondrium, upon each side daily for five
minutes. In eight days the urine fell from 5957 ce. to 4600
ce. per diem, in three weeks to 2300 cc., and the next month
1904 ce., while the weight of the body increased nine pounds,

Kuelz applied one pole of a battery of 30 to 40 cells as high
as possible in the nape of the neck, and the other to the loins
or epigastrium, the best results being apparently obtained with
the positive pole to the nape of the neck, and the negative
first to the loins for four minutes, and then to the pit of the
stomach for four minutes.

Tonics and nervines, such as strychnia, iron, arsenie, salts
of quinia, cod-liver oil, ete., are appropriately added to the
treatment with a view to sustaining the strength of the patient,
which is apt to give way. To these are to be added fresh air,
sea air, exercise, and all possible favorable hygienic influences.

Senator says: “Since diabetes insipidus is rather a trouble-
some than a dangerous complaint, it is advisable in the lighter
cases to avoid the administration of drugs, and to recommend
to the patients only a careful altention to the skin, warm cloth-
ing, warm baths, frictions, ete., in order to divert a portion of
the stream of fluid from the kidneys to the skin.” He also
advises, in addition, in severer cases, to quench the thirst, not
by excessive drinking, but by bits of ice and acidulous fluids.
I have already expressed my preference for a treatment mn
which, under ordinary circumstances at least, the supply of
water should be unlimited.

Among other remedies which have been recommended are,
in addition to opium and its alkaloids, acetate of lead, tannin,
digitalis, helladonna, bromide of potassium, iodide of potassium,
jodide of mercury, camphor, jaborandi, lime-water, bitartrate
of potassium, ete. I have had no experience with any of them.
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For the use of Physicians and Students. With a Colored Plate and many
other illustrations. Third Edition. 12mo. Cloth, $1.50

HAVE IN PRESS, FOR EARLY PUBLICATION,
A PRACTICE OF MEDICINE AND SURGERY, APPLIED

to the Diseases and Accidents incident to Women. By Proressor WarL
H. Byrorp, of the Rush Medieal College of Chieago, Ill. Third Edition.
Revised and enlarged, and brought up to the present existing state of the
subjeet on which it treats. One volume, 8vo., with many new illustrations.

ALS0 FUBLISH, BY THE SAME AUTHOR,

ON THE CHRONIC INFLAMMATION AND DISPLACEMENT
of the Unimpregnated Uterus, A New and Enlarged Edition, with nu-
merous illustrations. Svo. Cloth, 82.50

LINDSAY & BLAKISTON

HAVE RECENTLY PUBLISHED NEW EDITIONS OF THE FOLLOWING BOOKS:

THE MENTAL CULTURE AND TRAINING OF CHILDREN,
and othersubjects relating to their Health and Happiness. 12mo. Cloth, §1.

THE STUDENT'S POCKET MEDICAL LEXICON, giving the

Correct Pronunciation and Definition of all words and terms in general
use in Medicine and the Collateral Sciences. Cloth, $1.00; Tucks, §1.25

THE PHYSICIAN'S POCKET DOSE AND SYMPTOM BGOK_.
By Josepr H. Wyrae, M.D. 14th Edition, Cloth, 81.00; Tucks, 81.25

Any of the above Books sent by Mail, postage paid, on the receipt of the printed price.
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MEDICAL AND DENTAL PUBLICATIONS

LINDSAY & BLAKISTON,

No. 25 SOUTH SIXTH STREET. PHILADELPHIA.

ACTON (WILLIAM), M.R.C.S., etc.
The Funetions and Disorders of the Reproductive Organs.
Their Physiological, Social, and Moral Relations. Fourth Edition. Price 2.50

AGNEW (D. HAYES), M.D.
The Lacerations of the Female Perineum, and Vesico-
vaginal Fistula. Their History and Treatment, with numerous Illus-
trations. Price 1.50

AITKEN (WILLIAM), M.D.
The Science and Practice of Mediecine. Third American, from
the Sixth London Edition. Containing a Colored Map, a Lithographic Plate,
and nearly 200 other Illustrations. Two volumes, royal octavo.

Bound in ecloth, price 12.00; in leather, 14.00

ANSTIE (FRANCIS E.), M.D.
Stimulants and Narcoties. With Special Researches on the Action of
Alcohol, Ether, and Chloroform on the Vital Organism. Octavo. Price, 3.00

ATTHILL (LOMBE), M.D.
Clinical Lectures on Diseases Peculiar to Women. Fifth

Edition, Revised and Enlarged, with numerous Illustrations. Price 2.25
BARTH AND ROGERS.
Manual of Auscultation and Percussion. Price 1.00

BIDDLE (JOHN B.), M.D.

Materia Medica, for the use of Students. With Illustrations.
Eighth Edition, Revised and Enlarged. Price 4.00

BLACK (D. CAMPBELL), M.D,, L.R.C.8., Edinburgh.
The Funectional Diseases of the Renal, Urinary, and Re-
productive Organs. With a General View of Urinary Pathology.

Price 2.00
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BLOXAM (C. L.).

L__a@oratory Teaching; or, Progressive Exercises in Prac-
tical Chemistry. Fourth Edition. Eighty-nine Engravings. Price 1.75

BYFORD (W. H.), AM., M.D.

Pracifice of !ﬂedicine and Surgery. Applied to the Diseases and
Accidents Incident to Women. Third Edition, . Preparing.

BYFORD (W. H.), AM., M.D.
On the Chroniec Inflammation and Displacement of the

Unimpregnated Uterus. A New, Enlarged Edition, with numerous
11lustrations. Price 2.50

CARSON (JOSEPH), M.D.
History of the Medical Department of the University of

Pennsylvania, from its Foundation in 1788. With Sketches
of Deceased Professors, ete. Price 2.00

CAZEAUX (P.), M.D.

A Theoretical and Practical Treatise on Midwifery. Includ-
ing the Diseases of Pregnancy and Parturition. From the Seventh French
Edition, Revised and Greatly Enlarged, with numerous Lithographic and other
Illustrations. 4 Price, in cloth, 6.00; in leather, 7.00

CHARTERIS (MATTHEW), M.D.
Students’ Hand-Book of the Practice of Medicine. With
Microscopie and other Illustrations. Price 2.00

CHAVASSE (P. HENRY), F.R.C.8.
The Mental Culture and Training of Children, and other
Subjects Relating to their Health and Happiness.
Price 1.00
CLAY (CHARLES), M.D.
A Complete Hand-Book of Ohbstetriec Surgery. With Rules of
Practice in Every Emergency, and numerous Illustrations. Price 2.00

CLEAVELAND (C. H.), M.D.

A Pronouncing Medical Lexicon. Containing the Correct Pronun-

ciation and Definition of Terms used in Medicine and the Collateral Sciences.
Price, cloth, 75 cents; tucks, 1.00

COHEN (J. SOLIS), M.D. _
Inhalation: Its Therapeutics and Practice. Including a Description of the
Apparatus employed, etc. With Cases and Illustrations. A New Enlarged
Edition. Price 2.50

COHEN (J. SOLIS), M.D. :
Croup. In its Relations to Tracheotomy. Price 1.00

CORR (L. H.), M.D. )
Obstetric Catechism: or, Obstetrics Reduced to Questions

and Answvvers. With Illustrations. Price 2.00






6 LINDSAY & BLAKISTON'S

HANDY (WASHINGTON R.), M.D.

Handy’s Text-Book of Anatomy and Guide to Dissections.
For the use of Students, 312 Illustrations. Oectavo. Price 3.00

HARRIS (CHAPIN A.), M.D., D.D.8.

The Principles and Practice of Dentistry. Tenth Revized Edi-
tion., In great part Rewritten, Rearranged, and with many new and important
Illustrations. Edited by P. H, Austen, M.D., Professor of Dental Science and
Mechanism in the Baltimore College of Dental Surgery. With nearly 400 Il-
lustrations. Royal octavo. Price, in cloth, 6.50; in leather, 7.50

HARRIS (CHAPIN A.), M.D., D.D.S.

A Dictionary of Medical Terminology, Dental Surgery,
and the Collateral Sciences. Fourth Edition, Carefully Revised
and Enlarged. By Ferdinand J. 8. Gorgas, M.D., D.D.8., Professor of Dental
Surgery in the Baltimore College, etc. Royal octavo.

Price, in cloth, 6.50; in leather, 7.50
HAY (THOMAS), M.D.

History of a Case of Recurring Sarcomatous Tumor of the

Orbit in a Child. With Illustrations. Price 50 cts.

HEADLAND (F. W.), M.D. ML
On the Action of Medicines in the System. Sixth American Edi-
tion, Revised and Enlarged. Price 3.00

HEATH (CHRISTOPHER), F.R.C.5.
Manual of Minor Surgery and Bandaging. For the use of House
Burgeons, Dressers, and Junior Practitioners. With Formule and numerous
Illustrations. Price 2.00

HEATH (CHRISTOPHER), F.R.C.S.
A Guide to Surgical Diagnosis. For Practitioners and Students.

12mo. Cloth. Price 1.50

HEWITT (GRAILY), M.D. :

The Diagnosis, Pathology, and Treatment of Diseases _c-f

Women, Including the Diagnosis of Pregnancy. Third
Edition, Revised and Enlarged, with new Illustrations. Octayo.

Price, in cloth, 4.00; in leather, 5.00

HEWSON (ADDINELL), M.D. _ \

Earth as a Topical Application in Surgery. Being a full Exposi-

tion of its use in Cases requiring Topical Applications. With Illltiiti?:lgn;}sa

HIGGINS (CHARLES), F.R.C.S. : s
Hints on Ophthalmic Out-Patient Practice. Second 'mmt;
16 mo. Cloth. Price .6

HILLIER (THOMAS), M.D. ;
A Clinical Treatise on the Diseases of Children. (}ctm:n.
Price 2.00
HODGE (HUGH L.), M.D.

ticide, or Criminal Abortion.
TS b In paper, 30 cents: in cloth, .50



MEDICAL PUBLICATIONS. 7

HODGE (H. LENNOX). . .
Note Book for Cases of Ovarian Tumers. With Diagrams, etc.
Priee .50
HOFF (0.), M.D. .
On Heematuria as a Symptom of Diseases of the Genito-
Urinary Organs. Illustrated. Cloth. Price .75

HOLDEN (EDGAR), AM. M.D.
The Sphygmograph. Its Physiological and Pathological Indications.
Tllustrated by Three Hundred Engravings on wood. Price 2.00

HUFELAND(C. W.), M.D.
The Art of Prolonging Life. Edited by Erasmus Wilson, M.D.
Price 1.00
JAMES (PROSSER), M.D., M.R.C.P.
Sore Throat: Its Nature, Varieties and Treatment, Including its Connection
with other Diseases. Fourth Edition, Revised and Enlarged, with Colored
Plates. Price 2.25

EIDD (JOSEPH), M.D., M.R.C.S.
The Laws of Therapeutics, or the Science and Art of Medicine. 12mo.
Cloth. Price 1.25

KOLLMEYER (A. H), A.M., M.D.
Chemia Coartata ; or, The Key to Modern Chemistry., With Numerous
Tables, Tests, etc., ete. Price 2.25

LAWSON (GEORGE) F.R.C.S.
Diseases and Injuries of the Eye, their Medical and Surgi-
cal Treatment. Containing a Formulary, Test Types, and Numerous
Tllustrations. Fourth Edition. Preparing.

LEBER AND ROTTENSTEIN (Drs.)
Dental Caries and Its Causes. An Investigation into the Influence of
Fungi in the destruction of the Teeth. With Illustrations. Price 1.25

LEWIN (Dr. GEORGE).
The Treatment of Syphilis by Subcutanecus Euhlm:late Injections. With

a Lithographic Plate, ete. Price 1.50
LIZARS (JOHN), M.D.
The Use and Abuse of Tobacco. Price .50

LONGLEY (ELIAS).
Student’s Pocket Medical Lexicon. Giving the Cerrect Pronunci-
ation and Definition of all Words and Terms in general use in Medicine and

the Collateral Sciences. Cloth, 1.00 ; leather, with tucks and pocket, 1.25
MAXSON (EDWIN R.), M.D.
The Praectice of Medicine. Price 3.00

-

MAYS (THOMAS J.), M.D.

On the Therapeutic Forees; or, The Action of Medicine in the Light
of the Doctrine of Concervation of Force. Price 1.25
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MEADOWS (ARFRED), M.D.
A Text-Book of Midwifery. Including the Signs and Symptoms of

I’I%gumm}r, Obstetric Operations, Diseases of the Puerperal State, ete. Second
Edition, Revised and Enlarged. 145 Illustrations. Price 3.00

MEARS (J. EWING), M.D.

Practical Surgery. Including Surgical Dressings, Bandaging, Amputation,
ete., ete,, with 227 Illustrations. Price 2.00

MEIGS AND PEPPER.

A Practical Treatise on the Diseases of Children. By J. For-
syTH ME1Ggs, M.D.,, Fellow of the College of Physicians of Philadelphia, ete.,
ete,, and Wirriam PeppER, M.D., Physician to the Philadelphia Hospital, ete.
Sixth Edition, thoroughly Revised and Enlarged. A Royal Octavo Volume

of over 1000 pages. Price, bound in cloth, 6.00; leather, 7.00
MACKENZIE (MORELL), M.D.
Diphtheria: Its Nature and Treatment. 12mo. Price .75

MENDENHALL (GEORGE), M.D.
Medical Student’s Vade-mecum. A Compendium of Anatomy,
Physiology, Chemistry, the Practice of Medicine, Surgery, Obstetrics, etc., cte.
FEleventh Edition. 224 Illustrations. In cloth. Price 2.00

MILLER (JAMES), F.R.C.S.
Alecohol, Its Place and Power. Cloth, Price .50

MILLER & LIZARS.
Aleohol: Its Place and Power; and The Use and Abuse
of Tobacco. The Two Essays in One Volume. Cloth. Price 1.00

NORRIS (GEORGE W.), M.D.
Contributions to Practical Surgery, including numerous Clinical
Histories, ete. Price 4.00

OTT (ISAAC), M.D.
The Actions of Medicines. With Twenty-two Illustrations. Price 2.00

PENNSYLVANIA HOSPITAL REPORTS.

Edited by a Committee of the Hospital Staff. J. M. Da Costa,
M.D., and Wirrram Huxt, M.D. Vols. 1 and 2, containing Original Articles,
by former and present Members of the Staff, with Lithographic and other Illus-
trations. Price per volume 2.00

PEREIRA (JONATHAN), M.D., F.R.S., etc.
Physician’s Prescription Book. Containing Lists of Terms, Phrases,
Contractions and Abbreviations used in Prescriptions, Explanatory Notes.
Grammatical Construction of Prescriptions, Rules for the Pronounciation of

Pharmaceutical Terms, ete., ete. Sixteenth Edition.
Price, in cloth, 1.00; in leather, with tucks and pocket, 1.25
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TURNBULL (LAURENCE), M.D.
The Advantages and Accidents of Artificial Aneesthesia.

A Manual of Anwsthetic Agents, Modes of Administration, etc. Second
Edition, Enlarged. 25 Illustrations. Cloth. Price 1.50

WALKER (ALEXANDER), M.D.

Intermarriage; or, the Mode in which, and the Causes why, Beauty, Health
and Intellect result from certain Unions; and Deformity, Disense and Insanity
from others. With Illustrations. 12 mo. Price 1.00

WARING (EDWARD JOHN), F.R.C.S., etec.
Practical Therapeutics. Considered chiefly with reference to Articles
of the Materia Medica. Third American, from the last London Edition.
Price, in cloth, 4.00; leather, 5.00

WEDL (CARL), M.D.

Dental Pathology. With Special Reference to the Anatomy and Physi-
ology of the teeth, and notes by Tros. B. Hircucock, M.D., Prof. of Dental
Pathology, Harvard University. 105 Illustrations.

Price, cloth, 3.50 ; leather, 4.50

WHEELER (C. GILBERT), M.D.
Medical Chemistry : Including the Outlines of Organic and Physiological
Chemistry, Second Edition. Cloth. Price 3.00

WILSON (JOSEPH), M.D. : :
Naval Hygiene; or, Homan Health and means of Preventing: Disease,
With Illustrative Incidents derived from Naval Experience. Ilustrations,
ete. Second Edition. Price 3.00

WOODMAN AND TIDY. _
A Text-Book of Forensic Medicine and Toxicology. By
W. Barnurst Woopman, M.D., Assistant Physician and Leeturer on Physi-
ology, London Hospital; and C. MEYMOTT Tioy, M.A., M.B,, Ll.?cturer on
Chemistry, and Professor of Medical J urisprudence, London Hospital. Ii’:p
mMerous Hlustmﬁg‘ng_ Pl'iﬂ&, B].Dt.ll, T.ﬁﬂ; IE-!“]IE].', 8.50

WYTHE (JOSEPH H.), A M., M.D. -
The éhysician’s Pockel Dose and Symptom Ecc.:-k. l'_‘:uutam-
ing the Doses and Uses of all the Principal Articles of the Materia Medica, and
Original Preparations. Eleventh Revised Edition. .
i ; Price, in cloth, 1.00; in leather, tucks, with pockets, 1.25

YTHE (JOSEPH H.), AM., M.D. ’
i The i{ﬂicrnscapist: A Manual of Microscopy and Compendium of the

Microscopic Sciences, Micro-Mineralogy, Mimorﬁhemistr?', Biology, Histology,
+2a] Medicine. Fourth Edition, 252 Illustrations.
o : Cloth, 5.00; leather, 6.00

OVERMAN (FREDERICK), M.E. : )
Practical Minerology, Assaying, Mining. Tenth detméluth o

MATTHIAS (BENJAMIN), A M. :
E MEHUE;:I for conducting Business in Town and Ward

Meetings. Sixteenth Edition, Cloth, price, 50
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