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P R E F A C E . 

T H E favour accorded to these lectures has induced 

me to re-publish them in a single volume. T h e y 

have been carefully revised, much new matter has 

been added to them, and I have included a fourth 

section on miscellaneous affections of the kidney, 

which makes the book more complete as a work of 

reference. 

B I R M I N G H A M , September, iSgo. 

R. S. 



P R E F A C E T O T H E F I R S T E D I T I O N O F 

T H E L E C T U R E S O N B R I G H T ' S D I S E A S E . 

IN presenting this work for the indulgent consider-

ation of my professional readers, I would disclaim 

all pretension to have said the last word on the 

many vexed questions with which its subject matter 

is encumbered. I have endeavoured to explain, 

within a modest compass, the present state of con-

temporary knowledge, making such additions and 

suggestions as have resulted from thirteen years' 

clinical and pathological study of Bright's Disease. 

Some of the material for this book has been previously 

published, but every chapter has been re-written, 

every point has been thought out again, and I need 

offer no apology for such alterations of opinion as 

may be perceptible in these pages. 

E x c e p t where the source is acknowledged, all the 

figures have been drawn by myself from preparations 

in my possession. I desire to express my indebted-

ness to Dr. G . F . CROOKE, Pathologist to the General 

Hospital, for many beautiful microscopical prepara-

tions ; to Dr. MACMÜNN , and Mr. EALES, for kindly 

overlooking portions of the proof-sheets ; to the 

publishers of LANDOIS and STIRLING'S Physiology for 
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permission to use certain illustrations of the A n a t o m y 

of the K i d n e y ; and to all preceding writers on 

Urinary Disease, among whom I desire to mention 

SIR WILLIAM ROBERTS, whose work on Urinary 

and Renal Diseases must remain for all time a 

never-failing source of sound clinical information. 

R. S. 

B I R M I N G H A M , February, 1889. 

P R E F A C E T O T H E F I R S T E D I T I O N O F 

T H E L E C T U R E S O N D I A B E T E S . 

T H E very kind reception accorded to my " Lectures 

on Bright's Disease," has encouraged me to publish 

the present volume. 

T h e s e Lectures have, in great part, appeared 

already in print, but, with the exception of the 

Bradshaw Lecture, which is reproduced verbatim, 

they have undergone considerable modifications. 

I desire to express my grateful thanks to the 

Right Hon. LORD KNUTSFORD, G . G . M . G . , H e r 

Majesty's Secretary of State for the Colonies, for 

the valuable assistance he has afforded me by ob-

taining for me a return showing the incidence of 

Diabetes Mellitus in the British Colonies. 

I wish to acknowledge my indebtedness to many 

successive pathologists, resident medical officers and 
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clinical clerks at the General Hospital, for their 

indispensable co-operation in these pathological and 

clinical studies, and I desire to thank m y friend, 

Mr. GILBERT BARLING, for his kindness in helping 

me to see this book through the press. 

B I R M I N G H A M , January, i8gi. 

R. S. 
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LECTURES ON 

RENAL AND URINARY DISEASES. 

SECTION I . — B R I G H T ' S D I S E A S E . 

CHAPTER I. 

G E N E R A L A N A T O M Y O F T H E K I D N E Y . 
ΛΗΚ shape of the kidney, in health, is a flattened ovoid, 

χ larger and rounded above, flattened and pointed below. 
Its colour is dark-red with a smooth surface. The average 
length is 4*4 inches, the breadth two inches, and the thickness 
one inch. 

The usual weight is about five and a half ounces in the male, 
and five ounces in the female. A t the end of this chapter a 
table of weights at different ages is appended. The outer 
border is convex and rounded, while the inner is concave and 
traversed by a longitudinal fissure,—the hilum, in which are 
situated the renal vein, ureter, and renal artery. The hilum 
leads into a hollow in the kidney called the sinus, in which 
the vessels lie before penetrating the renal substance. 

The kidney is enveloped by a thin tough fibrous capsule, 
which is continuous with the outer fibrous coat of the ureter. 
This capsule is attached to the renal substance by fine pro-
cesses of connective tissue and by blood vessels. 

Under the capsule there is a layer of un-striped muscular 

On section the kidney is seen to be made up of two portions: 
(1,) an outer light brown portion, the cortical layer, of friable 
consistence and fairly homogeneous appearance ; and, (2,) an 
inner darker portion composed of a series of cones, the 
pyramids of Malpighi, whose apices are turned towards the 
sinus, the medullary layer. This inner layer is divided by 

fibres. 

I 
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anatomists into two parts, — a boundary zone consisting of 
the broader portions of the pyramids, and ,a papillary portion, 
constituted by the projecting apices. 

The relative proportions of these three divisions are, accord-
ing to Klein, 

Cortical Layer - - - - - 3*5 
Boundary Zone - - - - - 2'5 
Papil lary Portion . . . . 4-0 

The structure of the cortex is slightly granular from the 
presence of the Malpighian bodies, while it is marked by 
lighter lines at right angles to its surface. 

The medullary rays, or pyramids of Ferrein, are conical 
bundles of straight tubules running from the cortex into the 
medulla. 

Between the medullary rays are the interlobular vessels, the 
Malpighian bodies, and the convoluted tubules, together form-
ing the labyrinth. 

The medulla is distinctly striated by alternating light and 
dark lines arranged fan-wise, the handles of the fans being at 
the apices of the pyramids. The whitish lines are bundles of 
straight tubes, the darker lines blood vessels. 

In the foetus the kidney is distinctly lobulated, each lobule 
consisting of a pyramid of Malpighi with its corresponding 
cortical portion. In the adult this lobulated condition persists 
only rarely, but the connection between each pyramid and the 
uriniferous tubules and blood vessels of its cortical portion 
always remains {Fig. 3). 

The uriniferous tubules take origin in Bowman's capsules, 
membranous expansions of their extremities, measuring 2 5 0 of 
an inch in diameter. They pursue a tortuous course, effect 
junctions with one another, and ultimately form large collect-
ing tubes which open on the apices of the papillae. Each 
tubule is formed of a homogeneous basement membrane lined 
by epithelial cells, with an axial space or lumen for the passage 
of urine. 

Fig. ι represents the course of a uriniferous tubule. Con-
nected by a narrow neck (2) with Bowman's capsule (1) is the 
proximal convoluted tubule (3), which ultimately leaves the 
labyrinth and passes down the medullary ray into a pyramid. 
Before leaving the labyrinth its convoluted appearance be-
comes less pronounced, and it is called a spiral tubule (4) ; 
descending, it narrows very much, finally turning at Henle's 
loop (6), the descending and ascending portions being called 
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n, Kub-capeu la r l a y e r w i t h -
o u t M a l p i g h i a n Bod ie s . 

12. F i r s t p a r t of c o l l e c t i n g 
t u b e . 

11. D i s t a l c o n v o l u t e d t u b u l e . 

A. C o r t e x . 

10. I r r e g u l a r t u b u l e . 

8. P r o x i m a l 
t u b u l e . 

c o n v o l u t e d 

13. S t r a i g h t p a r t 
c o l l e c t i n g T u b e . 

9. W a v y p a r t of 
s e n d i n g l i m b of " 
l e s l o o p . 

«, I n n e r s t r a t u m of 
c o r t e x w i t h o u t Mai-
ç i g h i a n B o d i e s . 

7 & 8 . A s c e n d i n g l i m b 
•of H e n l e ' s l o o p . 

0. W a v y p a r t of a s c e n d i n g 
l i m b . 

2. C o n s t r i c t i o n of n e c k , 

4. S p i r a l t u b u l e . 
1. M a l p i g h i a n t u f t s u r -

r o u n d e d b y B o w m a n ' s c a p -
su le* 

8. S p i r a l p a r t of a s c e n d i n g l i m b of H e n l e β 
l oop . 

[3 B . B o u n d a r y z o n e . 

δ. D e s c e n d i n g l i m b of H e n l e ' s l o o p . 

β H e n l e ' s l o o p . 

0 . P a p i l l a r y z o n e . 

Fig. 1 .—Diagram of c o u r s e of t w o u r i n a r y t u b u l e s (a f te r L a n d o l e a n d S t i r l i ng ) . 

convoluted, forming the distal convoluted tubule (11), which 
after pursuing a tortuous course again enters a medullary ray 
as a collecting tube (12) ; this collecting tube passes down into 

the descending and ascending limbs of Henlës looped tube. The 
ascending limb is at first spiral, then wavy, and on reaching 
the cortex it re-enters the labyrinth as an irregular tubule 
(10),—a short irregular portion, which soon becomes wide and 
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a pyramid, is joined by others and opens on the surface of the 
apex of a papilla. 

The convoluted tubules are lined by a large granular epi-
thelium arranged in a single layer. The cells are composed 
of two parts, an inner containing a spherical nucleus, and an 
outer part which has a fibrillated appearance from the 
presence of rods placed at right angles to the axis of the 
tube. 

The cells appear continuous, no separation between them 
being ordinarily visible, adjacent cells interlocking by tooth-
like projections on their surfaces. 

Similar epithelium is found in the spiral tubule, and the 
ascending limb of Henle's loop. 

In the descending limb the epithelium is clear and flattened 
with a bulging nucleus. 

In the irregular tubule the cells somewhat resemble those 
of the convoluted tubes, but they are shorter, the nuclei are 
oval and the rods are coarser and better defined. 

The collecting tubes are lined by large clear cubical or 
columnar epithelium with distinct nuclei. 

Malpighian bodies are small spherical structures composed 
of Bowman's capsules, already alluded to, which enclose 
capillary tufts, and are pierced by afferent and efferent vessels. 

They are situated upon the extremities of horizontal 

divides into four or five branches, which are invested 
by sheaths derived from the fibrous capsule. They pass in-

branches of the interlobular 
arteries, and are about 2 5 0 of 
an inch in diameter. Within 
the capsule each afferent vessel 
breaks up to form a capillary 
tuft, an arrangement of vascular 
loops supported by connective 
tissue and covered by a layer 
of endothelium {Fig. 2, G L ) . 

Fia. 2 .—Diagram of a r r a n g e m e n t of b lood v r s -
s e l s i n t h e r e n a l c o r t e x (af ter T y s o n ) , m, r e g i o n 
of t h e m e d u l l a r y r a y ; b, r e g i o n of t h e c o n v o l u t e d 
t u b u l e s ; VI . i n t e r l o b u l a r v e i n ; AI, i n t e r l o b u l a r 
a r t e r ν : VA, v a s a f f e r e n s : VE, v a s e f f e rens ; OL , 
B o w m a n ' s c a p s u l e c o n t a i n i n g c a p i l l a r y t u f t ; VZ, 
v e n o u s r a d i c l e of i n t e r l o b u l a r v e i n . 

The inner surface of the cap-
sule is likewise covered by a 
lining of flattened cells, which 
are continuous with and prob-
ably modifications of thetubular 
epithelium. 

Blood vessels. — The renal 
artery as it enters the hilum 
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wards between the bases of the papillae to form arches with 
one another in the boundary zone. 

From these arches the interlobular arteries arise ; they 
ascend towards the surface of the cortex between the medul-
lary rays, furnishing lateral horizontal branches,—the afferent 
twigs to the Malpighian bodies {Fig. 2, AI) . Other 
branches are supplied to the matrix of the kidney and to the 
capsule, the latter anastomosing with branches of the supra-
renal, phrenic, and lumbar arteries. 

On leaving the Malpighian body the efferent vessel, which 
in structure resembles an artery, breaks up into a capillary 

Fig. 3 — D i a g r a m of a p y r a m i d of M a l p i g h i w i t h c o r r e s p o n d i n g c o r t e x (af ter L a n d o i s a n d S t i r l ing) . 
P F , P y r a m i d s of F e r r e i n o r m e d u l l a r y r a y s ; RA. B r a n c h of r e n a l a r t e r y ; RV, B r a n c h of r e n a l v e i n 
j o i n e d b y i n t e r l o b u l a r v e i n ; VR, V a s a r e c t a ; PA, P a p i l l a ; b, b e m b r a c e t h e b a s e s of r e n a l l o b u l e s . 

meshwork surrounding the tubules ; from this meshwork 
venous trunks arise, which terminate in the interlobular veins 
{Fig. 2, VI) . The interlobular veins originate just below 
the capsule as the venœ stellatœ. They anastomose freely 
in the boundary zone, and accompany the arteries to the 
sinus, where they finally unite to form the renal vein. 
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From the same arches in the boundary zone, formed by the 
branches of the renal artery after their entrance into the kid-
ney, other vessels arise called the vasa recta {Fig. 3, V R ) , 
which enter the pyramids and pass between the tubules 
towards the apices. 

Some vasa recta are said to arise from efferent vessels which 
lie near the medulla, or even from the union of the capillaries 
of the medullary rays (HUSCKE). 

In their course through the pyramids they form capillary 
meshworks around the tubules. From these capillaries venous 
radicles arise, the venœ rectœ, which open into the venous 
trunks in this region. 

The connective tissue of the kidney consists mainly of an 
intertubular stroma, which in the papillae is broad and fibrous, 
but in the cortex is more delicate, and is said to be composed 
almost entirely of branching and anastomosing connective 
tissue corpuscles (GOODSIR). 

Around Bowman's capsules, and continuous with the adven-
titial coats of the blood vessels, is also a small quantity of 
white fibrous tissue. 

The ureter is the duct by which the urine is conveyed to 
the bladder. It takes origin from the kidney in a number of 
cup-shaped tubes, called calices or infundibula, each of which 
embraces the apex of a pyramid, or of more than one. The 
several calices become united to form two or three larger tubes 
which unite again in the dilated chamber called the pelvis, 
which is a funnel-shaped expansion of the upper end of the 
ureter. 

Its coats are three in number. A n outer fibrous coat con-
tinuous with the capsule of the kidney and the sheaths of the 
renal blood vessels. 

A muscular coat composed of an outer longitudinal and an 
inner circular layer. 

A mucous lining consisting of several layers of epithelial 
cells, round and cylindrical. 

Lymphatics of the kidney originate in wide meshed plexuses 
in the capsule and in large spaces which are more numerous 
between the convoluted tubules of the cortex, but are also 
present between the straight tubules. 

Large lymphatics provided with valves pass out of the 
kidney at the hilum, while others emerge through the capsule. 

The nerves are derived from the renal ganglia and lesser 
splanchnic nerve- They are gangliated, and contain both 
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medullated and non-medullated fibres. Their mode of ter-
mination is unknown. 

Table of weights of the kidneys at different ages (taken 
from Boyd's tables). 

Age. Sex. 
Average weight 
both kidneys. Age. Sex. 

Average weight 
both kidneys. 

0/. oz. 

I tO 2 Male 2*55 30 to 40 Male n ' 3 5 
Female 2-4 Female 10-34 

2 to 4 M . 3*33 40 to 50 M . 10*89 
F . 3*14 F . 8*8 

4 to 7 M . 4-05 50 to 60 M . 9*i 
F. 4*26 F . 8*55 

7 to 14 M . 6-58 60 to 70 M . 8*83 
F . 5 7 5 F . 8*28 

14 to 20 M . 9*34 70 to 80 M . 10-68 
F . 9-09 F . 7·63 

20 to 30 M . n ' 5 7 U p w a r d s M . 8*25 
F . 10*17 of 80 F. 6-86 
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CHAPTER I L 

T H E P A T H O L O G Y O F A L B U M I N U R I A . 

B Y Albuminuria we mean the presence in the urine of an 
albuminous body which is coagulated by heat or precipitated 
by neutralisation. 

Serum albumen is the substance ordinarily found in albu-
minous urine. It is soluble in water, coagulable by heat at 
from 73° to 75 0 C , and precipitated by acids; it is readily 
soluble in strong nitric acid, and not precipitated by common 
salt, carbonates of the alkalies or very dilute acids. 

Syntonin, or acid albumen, is formed from serum albumen 
in the presence of a free acid ; alkali-albumen is a similar 
modification caused by the presence of a free alkali ; these 
bodies are not coagulated by heat, but are precipitated by 
neutralisation. 

Syntonin may be formed by the careless use of a test tube 
containing traces of nitric acid. 

Alkali-albumen is often present in putrid urine. 
Serum globulin is insoluble in distilled water, but dis-

solves readily in the presence of common salt, and is then 
coagulable like serum albumen at '73 0 to 75 0 C. It may be 
precipitated from its solutions by carbonic acid gas, or by 
saturation with common salt or magnesium sulphate. It 
differs moreover from serum albumen in its more ready 
diffusibility through animal membranes. It is always present 
in albuminous urine. In the blood the proportion of serum 
globulin to serum albumen is as 2 to 3 ; but in urine, owing 
to its higher rate of diffusion, this proportion may be reversed. 
It has been more than once suggested that it is the body 
present in functional albuminuria or after paroxysmal hemo-
globinuria (GULL, RALFE) ; but this does not appear to be 
the case. Out of 16 cases of functional albuminuria examined 
for this purpose, the albuminous body was pure globulin in 
only one case, and on a second examination serum albumen 
was present with it ; these results have been confirmed by the 
more recent observations of Noel Paton and Douglas. It has 
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been noted to be in excess in cantharides poisoning, in chronic 
nephritis with waxy degeneration, in the early stage of scarla-
tinal nephritis, in the albuminuria associated with dyspepsia, 
in phthisis, etc. Werner found globulin alone present in a 
case of acute nephritis, and attributed it (following S E N A T O R ) 
to the destruction of the renal epithelium which contains 
seven or eight times more globulin than serum albumen. 
Hermann found globulin to be chiefly present in a case of 
eclampsia of pregnancy with albuminuria. 

Retractile albumen (BOUCHARD) was the name given to 
albumen which, on boiling, falls down in dense flakes ; it was 
held to be characteristic of Bright's disease. It is worth 
mentioning in order to note that this has been abundantly 
proved to be a mistake, this peculiar behaviour being 
dependent upon the acidity of the urine (LÉPINE). 

Formerly all albuminates not precipitated by ferro-cyanide 
were regarded as peptone, until Kühne showed that part of 
this residue is thrown down by ammonium sulphate, part 
not. The former is now recognised as albumose, and only 
the latter called peptone ; recent observations have shown that 
what used to be called peptone in the urine is always albumose 
(SCHULTER, SENZ, STOFFREGEN, DEVOTO, THOMSON). 
Albumose is characterized by not being thrown down by heat 
or by being more easily soluble by heat than in the cold, 
by being precipitated by ammonium sulphate, and by giving 
the biuret reaction with solution of copper sulphate. It has 
been observed to be present in the urine in many acute and 
chronic diseases, generally in association with serum albu-
minuria. It must not be assumed that it is necessarily a 
product of digestion excreted by the kidneys ; it is said on 
good authority (GRÜTZNER) that digestive ferments are 
present in the urine. According to Mya and Belfanti, trypsin, 
the normal proteolytic ferment of the urine, is replaced by 
pepsin in Bright's disease ; but either would be capable of 
effecting the conversion of albumen into albumose,—a process 
which is probably favoured by elevation of the body 
temperature in fever, and by the retention of the urine for 
a certain time in the bladder. Albumose is not coagulable 
by heat or precipitated by neutralisation ; it is thrown down 
by several of the tests recommended of late years for albumen, 
e.g., picric acid, metaphosphoric acid, Tanret's test (potassio-
mercuric iodide), etc. 

Bence Jones's albumen or hemi-albumose, as Salkowski 
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called it, is a body of doubtful position. According to 
Salkowski, it remains clear on boiling ; it is precipitated on 
adding acetic acid and common salt solution, but clears up 
on heating, to be thrown down again on cooling. With pure 
nitric acid it is precipitated ; on heating it dissolves, with the 
development of an intense yellow colour, and on cooling 
comes down again. Treated with caustic soda and cautiously 
with copper sulphate, it gives a purple violet which is lost if 
excess of copper sulphate is used. With phosphoro-tungstic 
acid, tannic acid, acetic acid and ferro-cyanide of potassium it 
is precipitated ; but the last reaction does not occur in the 
presence of ammonia. Heated with a drop of Millon's reagent 
(acid nitrate of mercury), it gives a deep red colour and 
precipitate, but this reaction fails when much common salt is 
present 

Bence Jones described the albuminous body in his case as 
affording the following reactions ; he wrote, " The urine that 
contained it did not give a precipitate immediately by nitric 
acid, and when heated it did not coagulate, and nitric acid 
when added to the boiling urine did not give a precipitate. 
If, after boiling, the urine was cooled, then the precipitate fell, 
but was immediately redissolved by heat." The difference 
between this and the reactions given above is that it was 
not precipitated by nitric acid. Thormählen has described 
a form of albumen in which the precipitate caused by 
nitric acid did not re-dissolve on heating, and the solution 
when cleared by heating, remained clear on cooling. The 
urine of Joseph Β , a patient in the General Hospital, 
gave a similar reaction on one occasion. 

In the urine of a case of pernicious anaemia I found an 
albuminous body which presented most of these reactions, 
but on boiling there was a dense cloud which on adding acetic 
acid disappeared, while the whole fluid became gelatinised, 
so that the test tube could be turned upside down. Nitric 
acid gave a precipitate, but it dissolved on heating without 
any yellow coloration. Acetic acid and ferro-cyanide of 
potassium gave no reaction, but this may have been due 
to the presence of salts of ammonia. 

Posner has found hemi-albumose in human semen, as well 
as in the urine ol spermatorrhoea and after pollutions. It has 
been noticed in many diseases, mollities ossium (BENCE JONES) 
syphilitic cachexia, diphtheria, cancer of oesophagus, muscular 
atrophy (SENATOR), petroleum inunction (LASSAR), chronic 



THE PATHOLOGY OF ALBUMINURIA. n 

nephritis (HOPPE-SEYLER), and therefore has no special 
clinical significance. 

Albuminuria once regarded as diagnostic of Bright's disease 
has lost this primitive meaning. 

The number and variety of the pathological, relations under 
which albumen may appear in the urine compel us to regard 
it as dependent not only upon inflammation, grave congestions 
and other coarse organic changes, but upon slight variations 
in the mechanical conditions of the circulation in the kidney. 
Excluding accidental admixtures of blood or pus from the 
bladder or urethra, albuminuria is met with not only in acute 
and chronic Bright's disease, but in diseases of the heart, 
lungs, and liver, in peritonitis, pregnancy, abdominal tumours, 
in most febrile and inflammatory diseases, in many cases of 
poisoning, in cancer, tubercle and syphilis, in lardaceous 
disease, in anaemia, debility, dyspepsia, purpura, scurvy, after 
paroxysmal hsemoglobinuria, in göut, in delirium tremens, 
in various diseases of the brain and spinal cord, in epilepsy, 
in certain skin diseases, as well as in apparently healthy 
persons after bathing, exercise, etc. 

All these states are capable of being arranged under the 
following groups. 

I.—Congestions of the kidney. 
Active or arterial congestion may result from a chill to the 

skin as in bathing (MAHOMED, JOHNSON) ; from exposure to 
cold ; from elimination of some irritant through the kidneys 
such as alcohol, uric acid, phosphorus, lead, cantharides, etc. ; 
from the direct action on the kidneys of a morbid poison 
derived from the blood, such as the toxins of scarlatina, diph-
theria, typhoid, etc., a condition very liable to pass on to 
acute nephritis ; or finally from vaso-motor paralysis after 
injuries to the spinal cord, and in some other nervous 
affections. 

Passive or venous congestion may result from cardiac, pul-
monary or liver disease, peritonitis, pregnancy, abdominal 
tumours, the hypostatic congestion- of prolonged illness, failure 
of the circulation from enfeebled heart, in fever, in anaemia, 
in exophthalmic goitre, in fatigue, after violent exertion, e.g., 
epilepsy. 

2.— Inflammation, acute or chronic, in many infective 
diseases, in gout, in chronic lead poisoning, etc. 

3.—New Growths. Cancer, tubercle or syphilitic deposits 
in the kidney. 
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4.—Degenerations. Lardaceous degeneration of the renal 
arterioles. 

5.—Alterations in the composition of the blood, as in purpura, 
or scurvy, and after attacks of paroxysmal haemoglobinuria. 

Looked at in this way the difficulties which have beset 
the discussion of the significance of albuminuria melt away; 
this result is attained by the absolute surrender of the 
doctrine that albuminuria signifies Bright's disease, and the 
acceptance of the view that it is simply the admixture of 
albumen derived from the blood serum with the urine. It 
is a fact beyond dispute that albumen may be present in the 
urine of persons apparently in good health. I do not care 
to contend that there is not some departure in these cases 
from the normal mechanism of the renal circulation ; but it is 
certain that neither this lesion nor the loss of albumen gives 
rise to any derangement of health which impairs the working 
capacity of the individual or tends to shorten his life ; in other 
words, there are cases of albuminuria which not only do not 
require medical treatment, but may be safely accepted by life 
assurance companies. In these cases the urine is normal in 
every other respect, there are no tube casts, the amount of 
solid matter excreted is sufficient, and there are no signs of 
cardiac hypertrophy, of high arterial tension, no retinal 
changes and no œdema. Leube examined the morning urine 
of 119 healthy soldiers, of ninety once, of twenty-three twice, 
and of six three times. Albumen was found six times in the 
urine of five different soldiers, five times only a trace, once a 
distinct cloud. The last urine was that of a soldier whose 
morning urine was examined twice and contained once a 
distinct cloud, the other time only a trace. The mid-day 
urine of 119 soldiers was examined, especially that passed 
after a five hours' march or many hours' parade, in the 
months of June, July, and August. The five soldiers whose 
morning urine contained albumen also had albumen in their 
mid-day urine, three times a trace, three times more distinctly. 
Moreover, in 148 observations, albumen was found eighteen 
times in the urine of soldiers whose morning urine was quite 
free from albumen, in eight distinctly, in ten only a faint trace. 
The results were that 4*2 per cent, of the soldiers had 
albumen in their morning urine, and sixteen per cent, had 
albumen in their mid-day urine. No casts or blood cor-
puscles were found. All the cases in which albuminuria 
appeared were carefully examined, and urethral discharges, 
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as well as signs of Bright's disease, were carefully noted to 
be absent. The test used was boiling and acetic acid ; but 
the albuminous body was separated and tested by Millon's 
reagent, sulphate of copper, ferro-cyanide of potassium, 
etc. 

Grainger Stewart examined the urine of 505 presumably 
healthy individuals, comprising 205 soldiers of the Seaforth 
Highlanders, 100 healthy male adults in civil employment, 
150 healthy inmates of Craiglockhart Poorhouse (100 adults, 
over sixty, and 50 children), and 50 children in the Orphan 
hospital ; of these 166 or 32*8 had albuminuria. Of the 205 
soldiers 77, or 37*56 per cent, had albuminuria ; of 100 healthy 
male adults 10 only ; of 100 inmates of Craiglockhart, about 
or above sixty years of age, 62 had albuminuria, and of 100 
children it was present in 17. Dr. Stirling examined 461 
healthy persons of whom 369 were boys, and of these 118 
had albuminuria, of whom 77 were boys, giving for adults 44 
per cent, for boys 20 per cent. In Leube's cases the albu-
minuria was found in the mid-day urine four times more 
frequently than in the morning urine, that is the urine passed 
immediately on rising. Stirling found the erect posture was 
the great determining factor in the production of albuminuria 
in his cases. The same fact is attested by Senator's 
experience, who found that the urine of himself and three 
clinical assistants at the Augusta hospital in Berlin repeatedly 
contained albumen between 11 a.m. and 12.30. Bull has pub-
lished a case in which the albumen was always absent when 
the patient was in bed. Marcacci could produce albuminuria 
in himself by making rotatory movements with his arms for 
fifteen minutes. It therefore may be accepted that this form 
of albuminuria in healthy persons depends essentially upon 
some mechanical condition connected with the erect position 
and exercise. 

Grainger Stewart concludes that albuminuria is more 
common in health as life advances ; but this is doubtful. His 
elderly people show a high percentage, but there is no evidence 
that care was taken to eliminate prostatic and vesical catarrh 
or even latent Bright's disease,—all very common conditions 
at that age. Other observers have met with functional 
albuminuria most commonly in young men. 

But there are other cases in which some departure from 
health is present, for example, atonic dyspepsia, with oxaluria 
or lithuria, anaemia, perhaps not very marked ; or the patient 



14 BRIGHT'S DISEASE. 

is an overgrown weakly person, with a tendency to varicose 
veins in the lower extremities. 

In 1876 Moxon described two forms of latent albuminuria. 
One he called the albuminuria of adolescence. It occurs in 
youths and young men ; the patients are languid, perhaps 
have headache ; some slight derangement of the digestive 
system is often present ; there is no evidence of organic 
disease, and if the urine were not examined the cases would 
be regarded as debility without any tangible signs of lesion. 
Albumen is usually found in the urine passed after breakfast, 
and is nearly surely present in some specimen of the urine 
collected for a period of forty-eight hours. A few hyaline 
casts and oxalates are often to be found. In the other form, 
which he called remittent albuminuria^ the albumen is present 
in greater quantity, usually after breakfast, but there is a 
remission at some period of the day, nearly always in the 
early morning, so that no albumen is present in the urine 
passed on rising after a night's rest. These cases have been 
re-named cyclical albuminuria by Dr. Pavy, but it is conceded 
that the condition depends upon debility and the erect 
position. 

It must be admitted that all our knowledge of these benign 
forms of albuminuria is recent, and in the face of authorities 
who maintain that even the smallest trace of albumen in the 
urine is always pathological, indicating, if not actual disease, a 
condition of renal stress which sooner or later tends to organic 
change, it is necessary to state what we know about their 
subsequent life history. Dr. Moxon mentions that all his 
cases ended in complete recovery. A medical man has pub-
lished his own history, showing that from the age of seventeen 
to thirty-six he had had albuminuria, which was present during 
the day, but absent when in bed and on first rising ; he had 
enjoyed good general health in spite of hard work of body and 
mind. Most of my cases have passed out of sight with per-
sisting albuminuria, but some, like the case just related, have 
lost the symptom and appeared quite well. One of my medical 
friends at the age of 16 suffered from well-marked remittent 
albuminuria; he lost it in four or five years, and has never had 
any trace of kidney disease, though it is now twenty-one years 
since the albuminuria was first noticed. I see him almost 
daily, and have often examined his urine. A gentleman 
was sent to me to be examined for life assurance ; he was 
46 years of age, and in every respect strong and sound 
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except that his urine was albuminous ; he told me that 
he was rejected for life assurance for this cause eighteen years 
before, and that on two subsequent occasions his urine had been 
examined and found to be in the same state. There was no 
urethral discharge, and no other evidence of kidney disease. 
I may also refer to a young gentleman who was sent down 
from a public school in 1879 with albuminuria, and who was 
ordered by a London physician to winter in a warm climate 
as a case of Bright's disease, actually or potentially. This 
advice was not taken ; he has continued to enjoy excellent 
health, and has always been a very active athlete. If he is 
going to have Bright's disease he has not yet shown any sign 
of it. Although I often see him I have not had an opportunity 
of examining his urine for some years ; it formerly contained 
oxalates, but no casts. 

These cases are of practical interest in relation to the 
question of life assurance. There is great unwillingness to 
admit that under any circumstances albuminuria can be dis-
regarded. We are told by authority that it is always " a 
danger signal," and this may be granted readily enough if this 
is only meant to imply that it calls for the greatest care in the 
examination of the case, but the time has come to declare 
that only ignorance of the facts can justify the continued 
refusal to accept cases where the albuminuria is clearly depen-
dent only on the erect position or on exercise, and the applicant 
in all other respects satisfies the required standards. 

What is the mechanism by which albumen passes into the 
urinary secretion ? Since the time of Bright there have been 
two rival theories of this process, and of late years a third has 
been added ; these three theories may be called : (1), the 
Hematogenous ; (2,) the Parenchymatous ; and (3,) the Vas-
cular. There always has been a school which attributed 
albuminuria not to changes in the kidney but to changes in 
the blood, and even in Bright's own day he was told that the 
structural alterations described by him were only the results 
of the elimination of albumen by the kidneys : this doctrine 
still survives and finds a persistent defender in Semmola, of 
Naples. His argument is especially directed to the etiology 
of Bright's disease, where he contends that the blood contains 
albuminoids of an abnormal diffusibility, so that they are 
found in the saliva, sweat and bile,—a fact in which he is 
supported by Vulpian and others. Tizzoni, however, found 
that albumen from the urine of a case of Bright's disease did 
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not cause albuminuria when injected into the circulation of 
animals. Semmola entirely overlooks all that has been recently 
observed with regard to albuminuria apart from Bright's 
disease. Nothing can be farther from the truth than to 
suppose that the elimination of albumen by the kidney is 
liable to set up inflammatory action, for we know that it may 
go on for many years without any such result. 

But variations in the diffusibility of the albuminoids of the 
blood may yet account for albuminuria in certain cases, and 
there is a great tendency on the part of authorities to accept 
such a view. Globulin diffuses more rapidly than serum albu-
men, and it has been stated by Lépine that albumen found in 
the urine after food diffused more rapidly than that passed 
fasting. The truth of the doctrine of hematogenous albu-
minuria is by no means bound up with food albuminuria, so 
that it is perfectly allowable to doubt the occurrence of the 
latter, while admitting the general probability that changes in 
the blood account for a certain number of cases of albu-
minuria ; for example in purpura, scurvy, profound anemia, 
after hemoglobinuria, etc. 

With respect to food albuminuria we have Christison's case 
of the young man whose urine was always albuminous after 
eating cheese, and the experiments of Brown-Séquard, Barres-
wil, and others, in which the urine became albuminous on a 
diet largely composed of eggs. But in the first case the albu-
men excreted was not shown to be casein, nor in the second 
to be egg albumen, while more recent experiments have 
proved that it is not egg albumen* (GRAINGER STEWART), 
and that it is only when the digestive powers are overtaxed, as 
by swallowing many raw eggs together, that albuminuria 
occurs (LAUDER BRUNTON). 

Parkes was one of the first to notice that there was an 
apparent increase of albumen after food. He stated that the 
albumen was increased after food in two cases of chronic 
Bright's disease, although it was diminished after food in a case 
of heart disease. He inclined to the view that the increase 
after food was due to the passage of imperfectly digested albu-
men, analogous to that which occurs when albumen is injected 
into the veins, or to the albumen undergoing some modifica-
tion in the digestive process, such as its conversion into 

* W h e n e g g albumen is injected into the veins, egg albumen is ex-
creted by the kidneys. 
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an acid albuminate, by which its diffusibility would be 
increased. 

Parkes's facts do not seem to warrant this conclusion ; for, 
while the albumen was increased after food in the two cases of 
Bright's disease, it was diminished under similar circumstances 
in the case of heart disease, so that it is necessary to postulate 
a peculiar inability to digest albumen in the former cases, 
which did not exist in the latter. On the other hand, if we 
regard albuminuria as a result of congestion of the kidney, we 
can easily understand why, in the cases of chronic Bright's 
disease, the stimulus to the circulation increased the albu-
minuria in already inflamed organs, while it diminished it in 
the case of heart disease, where the transudation was due to 
passive engorgement of thç renal capillaries and veins. But 
Parkes's views have been adopted by many writers. Pavy sup-
ports Parkes by giving a table of the amounts of albumen 
excreted before and after breakfast in six experiments, all 
showing a marked increase. Pavy further adopted Parkes's 
view that this might be due to the increased diffusibility of 
the albumen, and supported it by showing that in some urines 
it is highly diffusible ; but he did not attempt to prove that 
the albumen passed after food was more diffusible than that 
passed before food, or to indicate to what circumstances this 
increased diffusibility might be due. 

Most physiologists deny that unchanged albumen is absorbed 
into the blood, and the only piece of direct evidence I know 
to the contrary is the statement of Brücke, that he has found 
coagulable albumen in the lacteals. 

I endeavoured in the first place to determine whether this 
apparent increase of albumen after food really took place, and 
the following observations were made on a case of Bright's 
disease in the Queen's Hospital under the care of Dr. Carter. 
The patient had been on milk diet previous to this experi-
ment, but on March 10th, 1880, he was put on the following 
diet :— 

Breakfast, 5 a.m., two slices of bread and butter with tea. 
Lunch, 10 a.m., two slices of bread and butter with one pint of milk. 
Dinner, 1 p.m., four ounces of cooked meat, eight ounces of potatoes, 

bread and water. 
T e a , 6 p.m., the same as breakfast. 
Supper, 7 p.m., half-pint of milk. 
H e took walking exercise twice daily for half an hour at 12.20 and 

2.30. 

2 
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Date. Period. 
Quantity o f 

Urine. 
Albumen in 40 

ccms. Total Albumen. 

March IO 7 P . M . tO 5 A . M . 1620 C C . •008 grms. •1296 grm. 

>» 5 A . M . t o I P . M . 150 C C . •016 „ •06 

ÏÏ I P . M . tO 5 P . M . 180 C C . Ό I „ •045 5, 
)» 5 P . M . t o 7 P . M . 120 C C . Ό08 „ •024 „ 

1> 12 7 P . M . tO 5 A . M . 870 C C . •O069 „ •1479 „ 
»> 5 A . M . tO I P . M . 180 C C . •OI7 „ •0756 » 
»» I P . M . tO 5 P . M . 180 C C . Ό Ι 4 Ι „ •0630 „ 

)» 5 P . M . tO 7 P . M . 150 C C . Ό09 „ •0330 „ 

>» 13 7 P . M . tO 5 A . M . 1410 C C . •OI55 „ •5358 „ 
5 A . M . tO I P . M . 180 C C . Ό 2 0 „ •090 „ 
I P . M . tO 5 P . M . 180 C C . • O I 6 6 „ •0738 „ 

ii 5 P . M . tO 7 P . M . 120 C C . •OI5 „ •0444 „ 

On each day, the relatively greatest quantity of albumen was 
excreted between breakfast and dinner. The quantity each 
day fell as the day advanced, in spite of the meat eaten at 
dinner, and the exercise taken in the afternoon. The total 
quantity of albumen excreted rose steadily under the influence 
of meat diet, being three times greater on the fourth day than 
on the first. 

One bottle containing the urine of part of March n t h got 
broken, so that day's record was incomplete. The analyses 
were performed by Dr. MacMunn. 

This observation is opposed to the doctrine of Parkes that 
unassimilated albumen is excreted by the kidneys. But it 
has been suggested that after food there may be a more rapidly 
diffusible albumen present in the blood. That there should be 
such differences is quite probable, as Graham long ago pointed 
out that an acid solution of albumen diffuses readily, while an 
alkaline solution scarcely diffuses at all ; so that differences in 
the alkalinity of the blood serum may determine variations in 
the amount of albumen excreted. Pavy showed, using peri-
cardium as a membrane, that egg albumen diffuses more 
readily than serum albumen, and Lépine has filled up the gap 
left by Pavy by observing that albumen in the urine after food 
diffused more rapidly than that passed fasting. The following 
experiments appear to show that the results may depend 
upon variations in acidity, etc., and not upon any primary 
difference in the albumen itself. 

The septum used was vegetable parchment ; and the time 
allowed was twenty-four hours in each case. 
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The following experiments were made on the urine of the 
same case :— 

Experiment I.—Before breakfast : In bed. Urine faintly 
acid ; one-third of a column of albumen ; no albumen in diffu-
sate.—After breakfast : In bed. Urine acid; four-fifths of a 
column of albumen ; a trace of albumen in diffusate. 

Experiment II.—Before breakfast : In bed. Urine neutral ; 
a trace of albumen in diffusate.—After breakfast : In bed. 
Urine acid ; a trace in diffusate. 

Expei'iment III.—Before breakfast: In bed. Urine faintly 
acid ; one third of a column of albumen ; a faint trace in 
diffusate.—After breakfast : In bed. Urine acid ; two-thirds 
of a column ; a trace in diffusate. 

Experiment IV.-—Before breakfast : In bed. Urine faintly 
acid ; one-third of a column of albumen ; a trace in diffu-
sate.—After breakfast : In bed. Urine acid ; two-thirds of a 
•column of albumen ; a trace in diffusate. 

Experiment V.—Before dinner : Up. Urine neutral ; a dis-
tinct cloud in diffusate.—After dinner: Up. Urine acid; a 
•distinct cloud in diffusate, but less than before dinner. 

Experiment VI.—Before dinner : Up. Urine acid ; half a 
•column of albumen ; a cloud in diffusate.—After dinner : Up. 
Urine strongly acid ; a whole column of albumen ; a dense 
cloud in diffusate. 

Experiment VII.—Before dinner: Up. Urine acid ; half a 
column of albumen ; a faint trace in diffusate.—After dinner : 
Up. Urine faintly acid ; one-third of a column of albumen ; 
a faint trace in diffusate. 

As a rule, the albumen appeared to diffuse in proportion to 
the acidity of the urine. The diffusate bore no relation to the 
quantity of albumen present in the urine. 

While it is fully admitted that more carefully conducted 
experiments might determine differences in diffusibility due 
as suggested to alterations in the salts of the blood or the 
alkalinity of the blood serum, there is no evidence that un-
digested albumen is ever excreted by the kidneys ; and in this 
shape the doctrine of food albuminuria must be abandoned. 

The parenchymatous theory ascribes the albuminuria to the 
•destruction of the epithelial lining of the renal tubules, but 
there are several hypotheses which are strongly opposed to one 
another. One of the most interesting, that of Von Wittich, 
adopted by Ludwig, and lately revived in Glasgow, is that 
albumen is physiologically transuded through the Malpighian 
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tufts, but reabsorbed by the epithelium of the tubules. When 
the parenchyma is diseased this reabsorption is more or less 
hindered and albuminuria results. This theory, attractive as 
it is, is disposed of by the experiments of Posner and Ribbert, 
who proved by boiling freshly excised kidneys and hardening 
them in alcohol that there is no albumen present in the cap-
sular space around the Malpighian tuft in healthy kidneys, 
though it can be easily demonstrated in albuminuric kidneys 
even when the epithelium is intact. 

Another form of the parenchymatous hypothesis is that when 
the parenchyma has been shed from the tubules the basement 
membrane permits the transudation of albumen. This theory 
has never been disproved ; and it is in its favour that kidneys 
prepared by the boiling and alcohol method showed albumen 
in the straight tubes ten minutes after ligature of the renal 
vein. 

A third suggestion made by Senator is that the destruction 
of the renal epithelium itself furnishes a sensible amount of 
albumen. In the early stage of nephritis the epithelial cells 
shed their protoplasmic contents into the lumina of the 
tubules. This would only apply to cases of irritative or in-
flammatory albuminuria. 

Lastly, there is the vascular theory. The ordinary seat of 
the transudation of albumen has been shown by Posner to be 
the Malpighian tufts ; as was suggested by an experiment of 
Nussbaum's. In frogs the veins of the posterior extremities 
divide in the pelvis into two branches, one of which passes to 
the kidney like a portal vein, while the other joins its fellow of 
the opposite side to form the vena abdominalis anterior. The 
blood in the other branch passes through the kidneys and 
the liver into the vena cava inferior to reach the right side of 
the heart. The renal glomeruli receive their blood from the 
renal arteries, and the vasa eflerentia pass into the same 
capillary network as that supplied by the renal portal veins, so 
that by tying the renal arteries in frogs the renal circulation is 
not brought to a stand-still as it is in mammalia. Taking 
advantage of this anatomical fact, Nussbaum tied the renal 
arteries, and then injected a five per cent, solution of egg albu-
men or a ten per cent, solution of peptone into the anterior 
abdominal vein without causing albuminuria, although when 
the renal arteries were not tied a smaller quantity sufficed to 
produce albuminuria. It is therefore proved that in frogs an 
albuminuric dyscrasia causes transudation of albumen only 
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through the glomeruli, and it is probable that this is also true 
in man ; taken together with Posner's observations we may-
regard the point as practically determined in that sense. 

The question is, What causes the transudation ? Is there a 
physical change in the membrane, or is there some alteration 
in the blood pressure or the rapidity of the blood current ? 
These questions have given rise to much discussion. Thoma 
showed that in contracting kidney the walls of the glomeruli 
are actually abnormally permeable, permitting the passage, 
not only of thin fluids and colloids, but of small solids such as 
crystals of cinnabar, and this, too, in parts of the kidney pre-
senting no recognisable structural alteration ; but observations 
are wanting to enable us to extend this to other conditions 
under which albuminuria occurs. W e know that very slight 
alterations in the coats of the vessels, such as may be induced 
by temporarily clamping or ligaturing the renal artery, give 
rise to albuminuria, and this may follow simple persistent 
blocking of the ureter. The action of certain poisons, for 
example, carbolic acid, has been proved by boiling, and harden-
ing the kidneys in alcohol, to cause albumen to transude 
through the glomerular wall without any visible structural 
alteration taking place (RIBBERT). 

It must therefore be allowed that such changes may account 
for certain forms of albuminuria. But there are other impor-
tant factors in this vascular theory, especially the pressure 
and rapidity of the circulation. Since Robinson experimented 
by tying the abdominal aorta below the origin of the renal 
arteries, the influence of increased blood pressure in determin-
ing albuminuria has been generally recognised ; but of lateyears 
it has been called in question. It is fully admitted that the 
amount of urinary secretion varies directly with the pressure ; 
but Runeberg has contended that the amount of albumen 
varies inversely. Lépine supports this in the following 
table :— 

Senator accepts this view, and holds that the higher the 
pressure the more water but the less albumen. Bamberger 
also believes the albumen to be diminished as the pressure 
rises. Löbisch and Rokitansky caused albuminuria in healthy 

Pressure. 
100 c.c. 

40 c.c. 
100 c.c. 
40 c.c. 

Albumen. 

1*3, I'077, ο'ββ 

o'95i i '5 
ι, 0 7 , o*6 
ο·8, 1-3, Γ4, i'S 
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persons by lowering the blood pressure with pilocarpine. 
There can be no doubt that increased venous pressure leads 
to albuminuria as is seen clinically in cases of heart, lung, and 
liver disease, pregnancy, abdominal tumour, and probably too 
in many cases of debility, anaemia, and in the hypostatic con-
gestion of fevers, pneumonia, etc. In ligature of the renal 
vein albuminuria occurs rapidly, and has been proved by 
Senator to take place by direct transudation into the tubules, 
probably from the lymphatics. Charcot and Bamberger attach 
much importance to the influence of slowing the current, 
which is shown by physical experiment to favour the filtration 
of albumen. 

Ischaemia of the kidney, by experimental narrowing of the 
renal artery, leads to albuminuria, probably by slowing the 
current and reducing the pressure. Claude Bernard's puncture 
and experimental lesions of the spinal cord give rise to albu-
minuria by vaso-motor paralysis, the kidneys being deeply 
congested (SCHIFF). Many of the cases which have been 
regarded as neurotic albuminuria are susceptible of a more 
simple explanation, as has been already suggested for epilepsy 
and tetanus ; and it will be admitted that other conditions are 
present in exophthalmic goitre, besides the nervous distur-
bance, sufficient to account for albuminuria, though this may 
be due in part to altered vascular innervation. 

We may usefully summarise the teachings of this lecture in 
the following conclusions :— 

I.—Albuminuria is defined as the presence in the urine of 
serum albumen, or serum globulin, or their modifications, 
syntonin and alkali albumen. 

2.—Albuminuria may be present in healthy persons and 
persist for long periods without causing any derangement of 
the general health, or of the structure of the kidneys. 

3.—Albuminuria per se should not be regarded as an in-
superable objection to life insurance. 

4.—Albuminuria may occur in dyspeptic people, and in 
weakly over-grown persons, without being an indication of 
actual or potential renal disease. 

5.—Albuminuria may depend upon many causes, grouped 
under three headings: (1), Hematogenous : due to alterations 
in the diffusibility of the blood albuminoids, owing to changes 
in the salts of the blood or the alkalinity of the blood serum ; 
but albuminuria is never due, as has been asserted, to the 
excretion of undigested or partly digested albumen taken as 
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food. (2), Parenchymatous : inflammatory changes in the 
epithelium give rise in the first instance to an albuminous 
exudate which must be present in the urine, and secondly by 
destroying the cell layer and altering the basement membrane, 
allow direct transudation from the lymphatic vessels into the 
tubules. (3), Vascular : the walls of the glomeruli probably 
undergo alterations of their permeability from the effects ot 
poisons, inflammation and vaso-motor paralysis, while lower-
ing of the blood pressure and slowing of the blood current 
favour filtration of albumen through them. In venous 
obstruction there is cedema of the whole organ and transuda-
tion of albuminous fluid direct from the lymphatic spaces into 
the tubules ; in inflammation and vaso-motor paralysis a 
similar cedema is likely to occur with identical results. 
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CHAPTER III. 

T H E P A T H O L O G Y O F D R O P S Y . 

DROPSY is certainly the most striking symptom of Bright's 
disease, and the one that commonly first attracts the 
patient's attention, but the proportion varies in the different 
forms of Bright's disease. It is usually present in acute 
nephritis, but it may be very slight or altogether absent. Thus 
it is commonly absent in cases of acute nephritis supervening 
in the course of pneumonia, diphtheria, typhoid fever, etc., 
though the state of the urine proves incontestably that 
acute nephritis exists. In subacute nephritis and in large 
white kidney, dropsy is very common, being absent in 
only eight or ten per cent. In the contracting form it is 
much less common ; in the earlier stages it is generally 
absent, but later on it is more frequent. Thus, out of a 
hundred cases seen in the out-patient department, I found 
dropsy present in ten per cent, only, while in the bodies of 
persons who had died with contracting kidney, I found the 
proportion as high as twenty-five per cent. This variation 
is fully explained by the cause of the dropsy, which in con-
tracting kidney must for the most part be attributed to 
heart failure. So long as the hypertrophied heart can do its 
work all goes on fairly well ; but when this organ at last 
breaks down, dropsy appears along with other signs of collapse 
of the whole system. Like ordinary cardiac dropsy, it is first 
seen in the legs and ankles, increasing after rising or getting 
about, and must be regarded as of grave prognosis, indicating 
failure of the heart to maintain the struggle any longer. 

The fluid in renal dropsy varies in different situations, 
being poorer in albumen and solids in the subcutaneous 
tissue than in the serous sacs. The following table taken from 
Bartels gives the composition in the various seats of dropsy. 

1 Sp. g. , Water.- sew, 'ΊΕΤ Albumen. 

Blood Serum 1015*58 957*656 
Pericardial fluid 11009*69 978*622 
Peritoneal „ 11009*63 984*31 
Subcutaneous „ 1007*65 988*30 

41*402 

21*38 j 15-58 
15*69 14*48 
1 1 7 0 1 I I -69 

30*39 

? 
2'55 
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Schmidt gives the following figures :— 
Subcutaneous tissue, 0*36% albumen ; Meninges, θ'6 to 

ο·8 %; Peritoneum, Γ13 % ; and Pleura, 2*85 %. 
Urea has been found in it by many observers, and Bartels 

quotes the following figures from Edlefsen :— 
Subcutaneous tissue, 0*359 % Î Peritoneum, 0*28 to 0*30 %; 

Pericardium, 1 %. 
What is dropsy ? Dropsy consists in an accumulation of 

watery fluid in the lymph spaces of the subcutaneous cellular 
tissue and in the serous cavities of the body. This fluid or 
lymph is derived from the capillaries, and under normal cir-
cumstances is poured out into these spaces, but taken up again 
by the venous and lymphatic radicles as fast as it is poured out. 

For the production of dropsy, the equilibrium of this 
arrangement must be upset by either (a) an increase in the 
outflow of fluid, or (6) a failure on the part of the veins and 
lymphatics to take up the effused fluid. 

An increase in the outflow of lymph from the capillaries 
is caused experimentally by section of the vaso-motor nerves, 
and occurs in disease when their function is paralysed ; it may 
also be due theoretically to increased permeability of the 
vascular walls, and to changes in the blood serum. We shall 
afterwards see what share to assign to each of these factors. 

The principal source of power in pumping these lymph 
spaces dry is the heart ; it is assisted by the aspiratory action 
of the thorax in respiration, and the contractions of the 
muscles in the limbs. When the heart fails to maintain a 
negative pressure in the veins oedema sets in. Localised 
venous obstruction acts with less certainty in the same way, 
as the lymphatics which open into the venous circulation 
beyond the obstruction may carry on the work ; if, however, 
their task is added to by cutting the vaso-motor nerves, and 
so leading to a greater influx of blood to the capillaries and 
increase in the outflow of lymph, dropsy sets in. Section 
of the nerves probably has more than this simple effect, but 
it need not concern us at present. There are no difficulties in 
the way of understanding dropsy due to heart failure ; it is a 
break down in the central pumping apparatus, and need not 
detain us longer. 

The dropsy of acute nephritis presents problems of greater 
difficulty. In most cases there can be no question of heart 
failure, and its explanation must be sought for in the factors 
that determine an excessive outpouring of lymph from the 
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b l o o d vesse l s . In a c u t e B r i g h t ' s d i s e a s e the u r i n a r y secre t ion 
is v e r y s c a n t y , a n d a s p a t i e n t s c o n t i n u e t o s w a l l o w fluids the 
to ta l q u a n t i t y o f b l o o d m u s t i n c r e a s e a b s o l u t e l y in v o l u m e 
whi le suf fer ing a re la t ive d i m i n u t i o n o f its s o l i d s ; t h a t is to 
s a y , the w a t e r is a b s o l u t e l y i n c r e a s e d a n d the so l ids re la t ive ly 
d e c r e a s e d , i n d u c i n g a s t a t e o f h y d n e m i c p l e thora . 

A w a t e r y cond i t ion o f the b l o o d h a s l o n g b e e n r e g a r d e d 
a s a c a u s e o f d r o p s y , s o m e a u t h o r s s e e i n g in it a p r e d i s -
p o s i n g factor , o thers a s c r i b i n g to it st i l l g r e a t e r i m p o r t a n c e . 
B r ü c k e ' s e x p e r i m e n t o f c u t t i n g o n e s c ia t i c nerve o f a f rog a n d 
p u t t i n g t h e a n i m a l on a p i e c e o f m o i s t b l o t t i n g p a p e r in a 
l a r g e g l a s s vesse l , s h o w e d t h a t a f ter s o m e w e e k s o e d e m a 
o c c u r r e d in the p a l s i e d l i m b , which d i s a p p e a r e d on food 
b e i n g a d m i n i s t e r e d , r e a p p e a r e d in inani t ion , a n d d i s a p p e a r e d 
a g a i n when nutr i t ion w a s res tored . B u t there is c o n s i d e r a b l e 
diff iculty in a s c e r t a i n i n g w h a t a r e the c i r c u m s t a n c e s u n d e r 
which h y d r e m i a will p r o d u c e d r o p s y , for author i t i e s c er ta in ly 
differ a s t h e y a r e wont t o do . 

- O n e o f our ear l i e s t e x p e r i m e n t e r s , H a l e s , s u c c e e d e d in 
p r o d u c i n g " b o t h the a s c i t e s a n d the a n a s a r c a " in a d o g 
b y p o u r i n g w a t e r into the j u g u l a r vein, b u t when we r e a d 
the d e s c r i p t i o n it a p p e a r s t h a t the d o g d i e d d u r i n g the p r o -
g r e s s o f t h e e x p e r i m e n t , a n d we a r e no t to ld whether t h e s e 
p h e n o m e n a p r e c e d e d d e a t h or not ; this is a n i m p o r t a n t point , 
a s the re tent ive p o w e r o f the v a s c u l a r wa l l s a l t er s a l t o g e t h e r 
af ter d e a t h . M a g e n d i e in his

 u
 L e ç o n s sur les P h é n o m è n e s 

P h y s i q u e s d e la V i e " a l l u d e s to th i s m a t t e r in severa l 
l ec tures ; h e c e r t a i n l y te l l s u s t h a t h e s u c c e e d e d in p r o -
d u c i n g g e n e r a l d r o p s y b y d e f i b r i n a t i n g the b l o o d o f a d o g , 
a n d in a n o t h e r e x p e r i m e n t h e p r o d u c e d a n a l o g o u s re su l t s b y 
p o u r i n g water into t h e ve ins , a s H a l e s h a d done . B u t he 
p e r f o r m e d a m u c h m o r e r e m a r k a b l e e x p e r i m e n t b y intro-
d u c i n g n o less t h a n ten l i tres o f w a t e r into the ve ins of 
a p a t i e n t suf fer ing from h y d r o p h o b i a ; h e h a d o b s e r v e d the 
wonderful c a l m a t i v e inf luence which s i m i l a r in jec t ions h a d 
u p o n feroc ious d o g s , a n d he h o p e d b y this m e a n s to c o m b a t 
this fatal d i s e a s e . H i s p a t i e n t l ived severa l d a y s , a n d d i e d 
p r e s e n t i n g the p h e n o m e n a o f s e v e r a l " p s e u d a r t h r o s e s " or 
d r o p s i c a l s w e l l i n g s of j o i n t s . W e a r e not to ld t h a t o e d e m a 
w a s a b s e n t , b u t f rom t h e re lat ion the s t o r y b e a r s to t h e m a i n 
po int o f t h e lecture , w e m a y feel jus t i f i ed in c o n c l u d i n g t h a t 
h a d there been a n y a n a s a r c a , the lecturer wou ld no t h a v e 
failed to m e n t i o n it. 

27 
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Niemeyer states—I know not on whose authority—that " if 
we abstract blood from an animal and inject a corresponding 
quantity of water into its veins in its stead, the animal does 
not become dropsical " ; on the other hand, Jaccoud says 
" the artificial dyscrasia created by the injection of water is 
rapidly and constantly followed by temporary dropsy." 
Wagner quotes Donders, Kierulf and Hermann in proof 
that dropsy may be caused by the injection of abundance 
of water into the circulation ; but to this is opposed the 
experiment of Cohnheim, which showed that a solution of 
salt might be passed under low pressure through a limited 
vascular area, such as the ear of a rabbit, without causing 
cedema. It is obvious that all these experiments do not 
fulfil the conditions necessary to throw light upon the 
influence which hydraemia may have in producing dropsy 
in certain diseases. Injections of pure water destroy the 
blood corpuscles, and paralyse the heart, as well as, in all 
probability, the walls of the blood-vessels ; while the pressure 
employed by some of the observers was probably greater than 
the normal blood pressure of the animal. 

Bartels ranged himself very unreservedly on the side of 
those who regard the hydraemia of Bright's disease as the 
efficient cause of the dropsy, but he thought there had been 
much confusion in the minds of many physicians who sup-
ported this view, as to the cause of the watery state of the 
blood. He admitted that in renal diseases a large quantity 
of serum albumen is lost by the blood, and he believed that 
this must render the blood serum more watery ; still, he was 
of opinion that this is neither the sole nor the essential cause 
of the hydraemia, for renal disease may lead to most extensive 
dropsy before any quantity of albumen worth mentioning has 
been eliminated ; and he riegarded the occurrence of dropsy 
as dependent less upon the loss of albumen than upon the 
diminution of the amount of water secreted by the kidney. 
Even in cardiac disease, he said, we see the influence of the 
quantity of the renal secretion on the presence of cedema, 
and he denied that the malnutrition existing has anything 
considerable to do with the matter. On the other hand, in 
renal disease a considerable daily loss of albumen may take 
place without any dropsy resulting if only the quantity of 
water passed is sufficiently copious, while dropsy may ensue 
during an insignificant loss of albumen directly the daily 
urinary secretion falls below a certain minimum quantity. 
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He quoted the observations of Render, who, with the view 
of establishing the proportion borne by the quantity of water 
taken in drink and food towards that which afterwards 
appears in the urine, instituted a series of experiments upon 
healthy persons living under identical external conditions 
and then compared the results with a series of analogous 
observations made on dropsical subjects. 

Rehder subjected five healthy persons to experiment, and 
the average of the daily results, extending over thirty-two days, 
was, that of every hundred parts of fluid ingested, 76*4 parts 
were excreted in the urine; the lowest mean in one individual 
was 68 per cent, the highest 88 per cent. Very contrary 
results were obtained by the observations on persons suffering 
from cardiac and renal dropsy. A man aged fifty, with 
cardiac disease, excreted quantities of water varying from 
297 to 492 per cent. ; a youth with chronic parenchymatous 
nephritis excreted i8'6 to 33*5 percent, only; in a woman 
with the same disease the excreted water averaged 16 per 
cent., and never exceeded 24*4 per cent. ; a man wkh the same 
gave an average of 28 per cent. In another case the exact 
correspondence between the increase and subsidence of the 
anasarca and the diminution and increase of the urinary 
secretion was perfectly established. 

Bartels held that these experiments show that the dropsy 
of renal disease is due to the relative insufficiency of the 
kidneys to eliminate water ; but some time must elapse 
before anasarca occurs ; in one case, in which stoppage of 
both ureters was present, one hundred and twenty-two hours 
elapsed without a trace of cedema showing itself, but this 
patient vomited large quantities of liquid. 

The cases given by Trousseau of two patients suffering from 
general anasarca due simply to retention of urine, and whose 
symptoms were completely relieved by emptying the bladder,, 
are, if any be needed, additional clinical illustrations of the 
dependence of dropsy on a free exit of water by the kidneys. 

Cohnheim and Lichtheim directly oppose Bartels* view, and 
they have endeavoured to show that hydremia per se cannot 
produce subcutaneous cedema. Their experiments were made 
by injecting, with a syringe or under very low constant pres-
sure, large quantities of a blood-warm o*6 per cent, solution of 
common salt into the circulation of dogs, rabbits, and other 
animals ; rabbits were used without any preparation, but dogs 
and the larger animals were soothed with morphia or curarised. 
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A s a preliminary proceeding they endeavoured to gain some 
idea of the quantity of fluid which might be injected without 
killing the animal, and they found that dogs could stand much 
more than rabbits ; the latter generally could support an 
injection of 46 per cent, of their body weight before they 
died, but dogs withstood a much greater quantity, especially 
if the abdominal cavity were opened, 92 per cent, of his body 
weight being introduced into one dog before he died. In one 
case the dog died of acute cedema of the lung, but they 
were unable to account for this exceptional occurrence ; in 
general the animals died with symptoms of deoxygenation 
of the blood, paralysis of the heart, and in some cases con-
vulsions. 

In none of these experiments—and they were very 
numerous—was any subcutaneous cedema or anasarca pro-
duced ; even after the largest injections the subcutaneous 
tissue was quite free from water, and as this is the earliest 
and principal seat of the so-called hydraemic cedema, it 
appeared from these observations that hydraemic plethora 
had nothing to do with hydraemic cedema. The following 
figures show the amount of hydraemia they produced :—They 
found the normal dried residue of a dog's blood to be about 
20 per cent, the highest being 24Ό9 per cent. ; Andral and 
Gavarret found the dried residue of the blood of a case of 
kidney disease to be 13*23 per cent. ; in their experiments the 
percentage fell from 22*05 percent, to 11*64 in o n e case; in 
another from 2076 to 11*33; m a third, with the abdomen 
open, from 22*16 to 8*29 per cent. A still greater degree of 
hydraemia was produced by ligaturing the whole portal circu-
lation ; for example, in one case in which the cceliac, superior 
and inferior mesenteric arteries and the portal vein were 
ligatured, the percentage fell from 24*09 to 4*87. 

Many authors have considered the hydraemia of renal 
dropsy as it affects not th(; entire solids of the blood but 
those of the blood serum. Christison found these to be 6*1 
per cent, and Frerichs, in three cases of commencing nephritis, 
found them 9*19 per cent. In one of their cases, after injecting 
64 per cent, of the body weight of common salt solution the 
serum residue was only 2 per cent, so that there can be no 
doubt that the thinning of the blood produced in these experi-
ments not only equalled but exceeded that which occurs 
in disease, and the absence of anasarca cannot be thus 
explained. 
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In the next place they proceeded to enquire what influence 
hydremic plethora had upon the pressure and rapidity of the 
blood current ; this is of especial interest with reference to the 
views of Traube, who regarded the increased arterial tension 
and the hypertrophy of the left ventricle as the result of the 
diminished secretion of water, and the resulting hydremic 
plethora. They could not succeed in raising the pressure 
above the normal except momentarily, and they found impor-
tant increase of pressure to occur only when it had previously 
been below normal. The shape of the curve of the blood-
pressure underwent remarkable changes during the experi-
ments ; at first the respiratory wave disappeared and only the 
pulse wave remained, but got much larger ; after a time the 
curve resumed its original outline. A similar negative result 
followed experiments on the venous pressure; a slight increase 
was produced temporarily, and was accompanied by a venous 
pulse proved to originate by back-stroke from the heart. 
The blood current was quickened ; this was directly observed 
in the mesentery and tongue of frogs, but it did not last 
long. They observed the same in the mesentery of dogs 
and rabbits, and also by counting the blood drops from the 
vein of the anterior extremity of a dog ; although this method 
cannot be exact, the increase was too enormous to leave any 
doubt. 

The most obvious appearance was transudation of water 
from the blood, not only through the glandular organs, but 
into their tissues themselves. The first point seems to indi-
cate that all glandular organs secrete a very large quantity 
of water. The animals passed a very large quantity of pale 
limpid urine, which in some rare cases contained a small 
quantity of albumen, and more frequently but not constantly, 
sugar, which had been previously recorded by Bock and 
Hoffmann. The saliva and the secretions of the glands of the 
mouth were increased enormously, also the secretions of the 
gastric and intestinal glands ; the bile was richly secreted, 
but the pancreatic fluid was not increased. The secretion of 
the conjunctiva, lachrymal glands and mucous membrane of 
the nose was greater than normal, and the perspiration in two 
experiments on a goat and on a horse was very profuse. 

In order to estimate the part played by the absorbents, a 
cannula was placed in the thoracic duct and an enormous 
acceleration of the lymph stream was demonstrated, but it is 
remarkable that when the cannula was placed in the lymphatic 
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trunk of an extremity no acceleration of the lymph stream 
could be produced ; between these two extremes the lym-
phatics of the neck showed a definite increase, but not nearly 
equal to what was observed in the thoracic duct. These 
differences correspond to the differences produced by 
hydremic plethora in different parts ; for although no 
cedema of the subcutaneous connective tissue was ever 
observed, there was a special localisation of the dropsy 
which the authors believed to be characteristic of the dropsy 
of hydnemic plethora. 

The bodies of the animals swelled very much, and the 
peritoneal cavity was always full of fluid, as were the intes-
tines, while their mucous and submucous coats were cedema-
tous ; the coats of the stomach presented a still higher grade 
of cedematous swelling. The lymphatics and chyle ducts of 
the mesentery were distended and the mesenteric lymph 
glands were swollen and cedematous. The pancreas pre-
sented the most extreme degree of dropsical distension ; the 
kidneys were both enlarged, pale, and extremely moist on 
section ; the liver was distended, of doughy consistence, and 
on section discharged a large quantity of thin watery blood ; 
the gall bladder was very cedematous, its wall being more than 
a millimetre thick. The vesiculae séminales and the retroperi-
toneal tissue were also cedematous. The spleen was somewhat 
swollen and tight to the feel, but frequently scarcely at all 
enlarged. The thoracic cavities and viscera presented a 
striking contrast ; neither pericardium nor pleural cavities 
contained a drop of fluid ; the lungs (except in one case, in 
which they were cedematous) were quite dry, or at most there 
was only slight cedema of the connective tissue bands radiating 
from the hilus. The sub-maxillary, salivary and lymphatic 
glands were swollen, as were the sublingual glands and the 
lymphatic glands of the neck. The conjunctivae and lach-
rymal glands were cedematous. All other organs, such as 
those of the central nervous system, were free from cedema. 

These results were uniformly the same in all their numerous 
experiments. In order to exclude the possible objection that 
by injection into the jugular vein, the fluid was driven directly 
into the inferior cava and the veins of the liver so as to 
cause a special obstruction of the portal circulation, they 
injected fluid into the femoral vein or into an artery, and 
got the same results. 

They varied their experiments by using other fluids ; 
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distilled water killed the animals too soon by destroying the 
blood corpuscles, but solutions of sugar, various salts, albumen 
and blood serum gave the same results as the solution of 
common salt. They also used defibrinated dog's blood in a 
few cases, and, except that the resulting oedema was much 
less, often somewhat sanguineous, and complicated by puncti-
form haemorrhages, the results were the same as before. 

Again, they bled dogs and injected an equal quantity 
of salt solution, without causing anything at all except slight 
oedema around the operation wound. But, as it might be 
questioned whether the skin of dogs and rabbits is analogous 
to that of man, more especially as the important sweat 
function of the latter is absent in these animals, they per-
formed experiments on a horse and a goat. Both animals 
died of oedema of the lung ; before death there was copious 
perspiration, but no subcutaneous oedema. 

The following circumstance appeared to throw some light. 
upon the occurrence of oedema. In fixing their dogs for 
experiment they used to place an iron ring between their 
toes and fasten this to their noses by a loop ; they noticed 
that the snouts of the animals became cedematous ; they 
repeated the experiments on animals with wounds, and found 
that oedema occurred around the wound. Painting with 
iodine always produced slight subcutaneous oedema, but 
animals so treated showed marked oedema after hydremic 
plethora was induced. They produced the most superficial 
dermatitis by shaving animals and exposing them to the sun's 
rays for an hour or two, and the slight oedema resulting was 
greatly increased by hydremic plethora. Tying the femoral 
vein of a dog produces no oedema of the corresponding foot, 
but this occurred frequently when the blood was thinned. 

They argue from these facts that some change in the state 
of the vessels is the necessary factor for the occurrence of 
oedema in hydremia ; and while they admit that it is not easy 
to explain renal dropsy by any demonstrated changes in the 
cutaneous vessels, the combination in scarlatina is very note-
worthy. In this disease along with the skin affection there is 
often slight oedema, which becomes very pronounced on the 
supervention of suppression of urinary secretion by renal 
disease and the consequent hydremic plethora ; occasionally 
the changes in the skin vessels are sufficiently great to cause 
oedema, apart from renal mischief, forming the long recog-
nised hydrops scarlatinosa without albuminuria. 

3 
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The frequent absence of dropsy in the acute nephritis of 
pneumonia, diphtheria and other non-eruptive infective diseases 
already alluded to, supports this explanation. 

In the hydraemic dropsies of cachectic diseases they suppose 
that the prolonged hydraemia injures the walls of the vessels. 

Although it is competent to deny the parallelism of these 
experimental Conditions with those of disease, we must admit 
that they corroborate the previously alluded to experiment 
of Cohnheim, that watery solutions of common salt at the 
temperature of the body do not readily pass through the walls 
of the subcutaneous vessels ; and there seems reason to doubt 
whether, volume and pressure remaining the same, simple 
hydraemia can by itself induce cedema. We know that 
inanition rarely produces dropsy in the human subject ; 
patients suffering from malignant stricture of the oesophagus 
often present the most extreme degree of emaciation without 
any or with the slightest possible dropsical swelling. Virchow 
noticed no dropsy in the famine in the provinces of Upper 
Silesia and Spessart ; individuals who suffer from most pro-
found anaemia from haemorrhages rarely show corresponding 
cedema. 

Many cases of total suppression of urine from calculous 
obstruction have been observed without cedema, but there is 
frequently constant vomiting which would tend to prevent an 
increase in the volume of fluid in the circulation. 

In hysterical oliguria there may be an extreme reduction of 
the urinary secretion without cedema or vomiting. In a case 
seen by me with Mr. Lawson Tait in September, 1885, a lady 
passed only 16 ounces of urine in a week, without dropsy, 
vomiting, or uraemic symptoms. She was under close obser-
vation in Mr. Tait's private hospital, so that there can be no 
room for doubt as to the facts. 

We are therefore driven to look to a third factor, increased 
permeability of the vessels, to fully explain the dropsy of 
acute nephritis. What the exact nature of the physical 
change is, remains obscure. Cohnheim, perceiving its analogy 
with what occurs in inflammation, calls it an " inflammatory " 
change ; he believes that it may be brought about when 
hydraemia has persisted for a long time. It is probably 
influenced by the innervation of the blood vessels. Landois 
says it occurs when the blood contains dissolved haemoglobin 
or too little oxygen or albumen. Lauder Brunton has found 
that the permeability of the vessels after death is increased 
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by the presence of acids in the blood, and suggests that acids 
or substances acting in the same way may accumulate in the 
blood in Bright's disease. He quotes from an inauguration 
thesis by Feitelberg, who shows that a number of poisons, 
among them arsenic, have the power of increasing the acidity 
of the blood ; and he recalls the cedematous condition of the 
eyelids induced by arsenic as an illustration to the point. 
This is all that is at present known on the subject. 

Summary.—i. Dropsy is an accumulation of lymph or 
watery fluid in the lymph spaces of the body as a conse-
quence of—(a) defective pumping arrangements, by which 
the fluid is allowed to accumulate ; (J?) changes in the blood 
and capillaries by which the outflow of fluid is increased. 

2. Dropsy is generally present in acute and sub-acute 
nephritis, and in about 90 per cent, of cases of large white 
kidney ; but in uncomplicated contracting kidney it is absent 
in at least 90 per cent, of those able to get about. In the 
later stages of contracting kidney it is more frequent, being 
present in 25 per cent. 

3. In uncomplicated contracting kidney dropsy is due to 
heart failure ; but in acute nephritis and its sequelae it is due 
to more obscure causes in which a watery state of the - blood 
is accompanied by increased permeability of the capillaries, 
caused possibly by the presence of an acid or other toxic 
substance in the blood. 
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CHAPTER IV. 

P A T H O L O G I C A L R E L A T I O N S O F T U B E C A S T S . 

SINCE it has been shown beyond dispute that albuminuria 
may be present not only in acute diseases, but in various 
chronic maladies, apart from renal inflammation, and even 
under certain circumstances in healthy men, it has lost its 
former significance as evidence of Bright's disease. 

Moreover, we know that Bright's disease may be present, 
and progress to its termination (BARTELS) without the occur-
rence of albuminuria ; so that we stand greatly in need of 
some more trustworthy sign. 

If in recent years the discovery of tube casts in the urine of 
patients suffering from jaundice, diabetes and secondary con-
gestions of the kidneys, or even in more transitory conditions, 
as in the urine of the famous pedestrian Weston, during his 
prolonged walk, may have appeared to throw a little doubt on 
their diagnostic value, it is certain that they afford us the best 
and clearest indications of the changes that are taking place in 
the renal epithelium,—changes which rightly interpreted afford 
the safest grounds for diagnosis and prognosis. 

Varieties of Casts. Casts of the renal tubules are of three 
kinds : (i,) Blood Casts ; (2,) Epithelial Casts ; (3,) Hyaline 
Casts. 

There are also mixed varieties, blood or epithelium adhering 
to or forming part of a hyaline cast ; and the term " granular " 
is frequently used to describe either epithelial or hyaline casts, 
which have become opaque and granular from infiltration with 
fat granules or micro-organisms. 

Blood Casts. Casts composed of blood clot, i.e., blood 
corpuscles matted together with fibrin {Fig. 4, a) indicate as 
may be supposed, the entrance of blood into the tubules of the 
kidney. The source of the haemorrhage is for the most part 
the capillary tufts of the Malpighian bodies. The blood in its 
passage down the tubes becomes coagulated, and passes into 
the urine in the shape of cylindrical casts of the tubules. The 
presence of such casts affords important evidence in haema-
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turia, proving that the blood comes from the glandular 
substance of the kidney, and not from the renal pelvis as in 
calculus of the kidney, or from any lower part of the urinary 
tract. These casts are seen in the early stages of acute 
nephritis, so long as haematuria persists, or when it occurs in 
any form of Bright's disease, as well as in haemorrhage from 
congestion. They must therefore be regarded as evidences 
only of rupture of blood vessels in the glandular part of the 
kidney, and not as signs of any stage or form of Bright'? 
disease. 

Epithelial Casts. There are two main types under which 
the renal epithelium appears in the urine under the form oi 

Fig. 4. V a r i e t i e s of t u b e c a s t s : a, Blood c a s t ; b, E p i t h e l i a l c a s t c o m p o s e d of s m a l l r o u n d c e l l s ; 
e, E p i t h e l i a l c a s t f o r m e d of d e s q u a m a t e d a n d f a t t y e p i t h e l i u m ; d, G r a n u l a r h y a l i n e c a s t ; e, 
H y a l o - e p i t h e l i a l o a s t . 

casts of the tubules of the kidney. In one the cast is made up 
of distinct small round granular cells, like leucocytes, but of 
smaller size, and which are, as their appearance suggests, pro-
liferated renal epithelium (Fig. 4, b). 

These are met with in acute and sub-acute nephritis, and 
always indicate an active degree of inflammation, with pro-
liferation of the renal epithelium. 

In the second type the cast is composed of a mass of 
epithelial cells, crowded together so as to obscure their 
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individual outlines, and more or less opaque from fatty-
degeneration {Fig. 4, c). 

These are formed by the desquamation of the epithelium, 
which is pushed off the basement membrane by the inflamma-
tory exudation from the venous plexuses surrounding the 
tubule ; they are usually of large diameter, being moulded in 
tubes denuded of epithelium, and they witness to severe 
diffuse inflammation of the kidney. They are met with in 
cases of recent inflammation in healthy kidneys, in sub-
acute nephritis, and in the acute and sub-acute attacks 
which so frequently supervene in the course of the contracting 
kidney. 

Hyaline or Colloid Casts. These are by far the most 
common casts ; they are met with in all forms of Bright's 
disease, in venous congestion, and in many conditions where 
the kidney is undergoing slight or temporary irritation. They 
occur in jaundice, diabetes, heart disease, and pregnancy ; 
they were found in the urine of Weston during his famous 
walk, and are occasionally seen in the urine of dyspeptic 
patients, especially when oxaluria or lithuria is present. 

They are usually slender 
homogeneous transparent cyl-
inders {Fig. S, a)y but are often 
more or less opaque from fatty 
degeneration, and are then 
called " granular " casts {Fig. 
4, d). 

Various origins are assigned 
to them, and they are probably 
formed in three different 
ways. 

Langhans has described a 
colloid metamorphosis of 
epithelial casts by which they 

fY(7. β. D e p o s i t f r o m a c u t e c a t a r r h a l n e p h r i t i s become wholly or partly hyaline 
s h o w i n g : a, S l e n d e r h y a l i n e c a s t ; b, M u c o u s cy l in - 1 1*1 * · r 
d e r ; c H y a l i n e a n d e p i t h e l i a l c a s t ; d, P e a r - s h a p e d Ο Γ g l a S S - l l k e in appearance I II 
e p i t h e l i a l c e l l s f r o m p e l v i s of k i d n e y ; β, E p i t h e l i u m - ° . . ,

L 1
 , · ι , i 

f r o m t u b u i e s . the change is only partial they 
would be called hyalo-epithelial casts {Fig. 4, e) ; if complete 
they form one kind of hyaline cast, which, like the epithelial 
cast it originally was, is distinguished by its large diameter. 
In some instances, these transformed casts give the character-
istic colour reactions of lardaceous material, turning mahogany-
brown with iodine and rose-violet with methyl blue ; but not 
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necessarily in association with or dependent upon lardaceous 
changea in the blood vessels of the kidney. 

The second mode of origin is by coagulation of transuded 
plasma. Salkowski and Leube suggest that fibrin is formed 
by the action of the dead epithelium on the fibrinogen of the 
blood serum. This doctrine has been warmly opposed by the 
French school, who have pointed out that hyaline casts are 
physically and chemically differentiated from fibrin ; they are 
non-fibrillated, they do not swell upon the addition of acetic 
acid, and they are soluble in distilled water, especially when 
warmed. Fibrin cylinders are sometimes met with, but 
supporters of the doctrine that hyaline casts, or some variety 
of them are derived from the blood, ascribe them now to a 
modification of albumen, effected in some such way as acidu-
lation by the renal epithelium. 

Ribbert tied the renal artery of a rabbit for i£ hours and 
then injected a weak 2\ per cent, solution of acetic acid 
into the jugular vein. After boiling the excised kidney he 
found Bowman's capsules filled with a hyaline mass, and after 
hardening in alcohol this mass was granular. He also boiled 
an albuminuric kidney in acidulated water, with the result that 
beautiful hyaline masses were formed in it ; uric and phos-
phoric acid and hydrochloric acid gave equally good results ; 
but urea did as well, so that acidulation per se appears not to 
be the essential condition. As these casts have been found in 
kidneys whose epithelium was quite intact, it must be admitted 
that congestion alone may give rise to them. 

Ernst has more recently revived the argument in favour of 
the fibrinous nature of hyaline casts by showing that they give 
Weigert's characteristic fibrine staining, but Lubarsch contends 
that there are many non-fibrinous substances in the body 
which take up Weigert's stain and in addition hyaline casts 
may be coloured by agents that will not stain fibrine. Ribbert 
admits that fibrine cylinders occur under certain conditions, 
but still believes in the usual origin of these casts from a 
modified albuminous transudation. 

A third theory ascribes them to an exudation or secretion 
from the tubular epithelium. Aufrecht found after ligature of 
the ureter in rabbits, if the kidneys were examined within the 
first three days, the tubules contained many hyaline cylinders, 
although the epithelium was intact and the interstitial tissue 
and blood vessels did not show the slightest change ; more-
over, he once saw a cylinder made up of single irregular pieces, 
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s e p a r a t e d b y fine b r i g h t l ines, a n d s o m e of the epi the l ia l 
ce l l s h a d fine b r i g h t r o u n d e d s t r u c t u r e s p r o j e c t i n g from 
t h e m . 

S t r a u s s a n d G e r m o n t h a v e recent ly conf irmed this o b s e r v a -
t ion b y r e s e a r c h e s m a d e with a d e g r e e o f c a r e t h a t l e a v e s 
n o t h i n g to b e des ired . 

I n thin sec t ions o f p i ece s o f k i d n e y h a r d e n e d in o s m i c ac id , 
it is seen tha t even in the first few h o u r s after the l i g a t u r e t h e 
c l ear p r o t o p l a s m of t h e ep i the l ium o f the c o n v o l u t e d tubes , 
a n d of Hen le ' s l o o p s d i s a p p e a r s , a n d on ly the s t r i a t e d b a s a l 
p o r t i o n s with the nucle i remain . 

T h i s c h a n g e is c lose ly c o n n e c t e d with the f o r m a t i o n o f 
these c a s t s , which three or four d a y s after the l i g a t u r e a r e 
p r e s e n t in g r e a t n u m b e r s in the c o n v o l u t e d tubu le s , a s well 
a s in the m e d u l l a a n d p y r a m i d s . Other t u b u l e s m a y b e s een 
not y e t filled b y c a s t s , in which the g r a n u l a r c o n t e n t s o f the 
epi thel ia l cel ls a r e p r o j e c t i n g into t h e lumen , in the s h a p e o f 
spher ica l p r o c e s s e s o f the s a m e co lour a n d c o n s i s t e n c e a s t h e 
cas t s . T h e fo l lowing s t a g e s in the format ion o f c a s t s f rom the 
e x u d e d d r o p l e t s c a n b e n o t e d : s o m e a r e a l r e a d y e x u d e d from 
the cel ls a n d lie free in the lumen o f the t u b e (Fig. 6 ) ; o thers 
projec t ha l f -way or m o r e a n d r e m a i n still in connect ion with 
the cell m a t r i x . W h e r e the c h a n g e is further a d v a n c e d , a 

Fig. 6. Convo i a l e d t a b u l e , c a t a r r h a l n e p h r i t i s . E p i t h e l i u m r e p r e s e n t e d b y o n l y b a s a l p o r t i o n . 
C a v i t y of t u b u l e filled w i t h p r o t o p l a s m i c d r o p l e t s f r o m w h i c h c a s t s a r e f o r m e d (osmic ac id ) . 

n u m b e r of d r o p l e t s m a y b e seen to g r o u p t h e m s e l v e s s o a s to 
form a cy l indr ica l m a s s , the centre o f which is h o m o g e n e o u s 
whi le the e x t e r i o r is s c a l l o p e d b y t h e w a n t o f c o a l e s c e n c e o f 
i ts spher ica l c o m p o n e n t s . 

I t is s a i d b y K e l s c h t h a t c a s t s f o r m e d in this w a y a r e c o m -
p o s e d o f a col loid m a t e r i a l which differs from that o f the 

4o 
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ordinary hyaline cast, by coagulating into a harder and more 
brittle substance, having a feebly yellow colour, which stains 
dark brown with osmic acid, and rose-pink with picro-carmine. 

There appears to be good reason for accepting the view that 
hyaline casts originate in each of these ways. It has been 
already stated that those formed by metamorphosis from 
epithelial casts, can generally be recognised by their larger 
size, or by the change being incomplete. Of the other two 
kinds it is a question which is the more common. On à priori 
grounds we should expect that where there is only congestion 
the casts should be formed by transudation ; but where in-
flammatory conditions are present, by secretion. If this is 
really so, the staining reactions given by Kelsch would afford 
valuable indications. 

I believe that casts are very rarely formed by transudation, 
and my opinion is based on their rarity in so-called functional 
albuminuria. A s a clinical fact we know that casts are only 
few and far between, unless inflammation is present We 
know that in diabetes, when casts are present, there is apt to 
be structural kidney change ; and their presence in jaundice is 
explained by the observations of Möbius, who found that per-
sistent excretion of bile by the kidneys destroyed the renal 
epithelium. So, too, in old standing heart disease, the kidneys 
are liable to more or less change of a chronic inflammatory 
nature. It is also quite probable that there are transient con-
ditions of renal irritation, comparable with that produced by 
temporary constriction of the renal artery, in which the 
epithelium may secrete casts, and that this explains their 
occurrence in the case of Weston, and in attacks of gout. 
Practically, therefore, we ought to attach very high importance 
to the recognition of epithelial and hyaline casts as evidences 
of irritation or inflammation of the renal epithelium. We can 
measure the intensity of this process by their number, and 
watch its progress by their persistence. 

Epithelial casts bear witness to severe inflammation, such as 
occurs in acute and sub-acute Bright's disease ; broad hyaline 
casts have the same meaning, being formed from the epithelial 
variety as already explained, but slender hyaline casts testify 
only to a mild inflammatory process, such as occurs in the 
contracting kidney, or during the subsidence of an acute 
attack. 

Summary.—1. Casts of the renal tubules are of three kinds 
—blood, epithelial, and hyaline. 
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2. Blood casts are evidence of haemorrhage from the gland-
ular substance of the kidney. 

3. Epithelial and broad hyaline casts are evidence of acute 
and sub-acute inflammation of the kidney. 

4. Slender hyaline casts are evidence only of a mild inflam-
matory process, which may be the result of a transient 
irritation. 
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CHAPTER V. 

C A R D I O - V A S C U L A R C H A N G E S . 

NEXT to dropsy and the state of the urine, the alterations in 
the circulatory system are the most striking clinical and 
pathological facts met with in Bright's disease. Clinically, 
they are present in the shape of physical evidences of cardiac 
hypertrophy, with increased arterial tension ; pathologically, 
the changes described are hypertrophy of the heart, and 
thickening of the small arteries. 

The hypertrophy of the heart may be a genuine hyperplasia 
of the muscular substance, but evidences of interstitial myo-
carditis, such as thickening of the inter-muscular fibrous tissue, 
and pigmentary or fatty degeneration of the muscular fibre 
are often present. 

The heart may enlarge very rapidly even in acute nephritis, 
but it is in association with the chronic forms, especially the 
contracting kidney, that hypertrophy is most commonly met 
with. Bartels asserted that he had " never failed to obtain the 
objective signs of hypertrophy of the left ventricle in any of 
his cases of genuine contracting kidney, or to confirm the fact 
in every post mortem made upon their bodies, and therefore he 
can never hold that a diagnosis of this renal disease is made 
certain when no enlargement of the left ventricle is recognised." 
This statement would be of the utmost value if true, for we 
should then have a most important confirmatory sign. 

Dickinson says that an analysis of 250 cases of granular 
degeneration, drawn from St. George's Hospital books, gave 
48 per cent, as the proportion of cardiac enlargement, and 
that since his attention was directed to the subject he has 
scarcely seen an instance in which, if the renal disease was 
distinctly recognised, whether after death or in life, some 
degree of cardiac hypertrophy was not also present. He re-
gards simple cardiac hypertrophy as one of the most important 
diagnostic signs of this form of renal disease. 

Ewald found hypertrophy of the heart in 20 out of 21 cases 
of granular kidney. On the other hand Grainger Stewart 
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speaks of nearly one half of a series of cases he examined post 
mortem having had enlarged heart simply from renal disease, 
while many others had enlargement connected with valvular 
or vascular lesions. 

Gull and Sutton state that they have particulars of nine 
cases in which the kidneys were very contracted and the heart 
was free from hypertrophy. 

I found that out of 100 typical cases examined post mortem 
at the General Hospital, 44 had simple cardiac hypertrophy, 
and 16 hypertrophy with valvular disease,' the proportion 
being 60 per cent, of hypertrophy with and without valvular 
disease. In addition, out of 87 carefully selected living cases 
in which the state of the heart was noted, and in which the 
coincidence of symptoms fully justified the diagnosis of con-
tracting kidney, there was evidence of cardiac hypertrophy, 
with or without valvular disease, in 52,—also as nearly as 
possible 60 per cent, of the cases. 

The following table gives the state of the heart in 807 cases 
of all forms of Bright's disease collected by Bamberger. 
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T O T A L 142 I 0 7 I I 65 16 3 344 

Senator has endeavoured to show that in contracting kidney 
the heart undergoes concentric hypertrophy, while in fatty 
kidney the hypertrophy is accompanied by dilatation, causing 
excentric hypertrophy. Hanot has supported these views. 
While every pathologist will admit the frequency with which 
hypertrophy with very little dilatation accompanies contracting 
kidney, all pathological records disprove such an arbitrary 
division. Grawitz and Israel found in artificial nephritis, that 
while the small red or large white kidney resulted indifferently, 
concentric and excentric cardiac hypertrophy occurred also 
without any relation to the type of the accompanying change 
in the kidney, and this is equally true in human pathology. 

Traube has the merit of being the first to draw attention to the 
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h a r d r a d i a l p u l s e s o f requent ly p r e s e n t in c o n t r a c t i n g k i d n e y ; 
a n d this fact , t o g e t h e r with the a c c e n t u a t i o n o f the s e c o n d s o u n d 
o f the hear t , h a s been p a r t i c u l a r l y ins i s ted on b y J o h n s o n . 
S i b s o n d r e w a t tent ion to t h e d o u b l i n g o f the first s o u n d often 
a c c o m p a n y i n g these two p h e n o m e n a , a n d e x p l a i n e d al l three 
a s e v i d e n c e s o f i n c r e a s e d b l o o d p r e s s u r e in the aor t i c s y s t e m . 

G a l a b i n h a s s h o w n t h a t the h i g h tens ion p u l s e o c c u r s in all 
f o r m s o f renal d i s e a s e , b u t is m o s t c o n s t a n t in c a s e s o f con-
t r a c t i n g k idney . 

O u r p r e s e n t p u r p o s e is to e n q u i r e into the n a t u r e a n d c a u s e s 
o f t h e s e c h a n g e s . 

T h i s p u l s e o f h i g h t ens ion c a n b e r e a d i l y r e c o g n i s e d . In 
s o m e c a s e s the r a d i a l a r t e r y i s h a r d a n d p r o m i n e n t , feel ing, a s 
h a s been s a i d , l ike the s p e r m a t i c cord , b u t wi thout a n y un-
e v e n n e s s to s u g g e s t c a l c a r e o u s d e p o s i t ; in o ther c a s e s there is 
n o t h i n g n o t e w o r t h y a b o u t the feel o f the vessel . T h e c o m -
press ib i l i ty o f the p u l s e c a n b e b e s t e s t i m a t e d b y p l a c i n g the 
foref ingers o f b o t h h a n d s s i d e b y s i d e u p o n the ar tery , g r a d u a l 
p r e s s u r e b e i n g m a d e wi th the p r o x i m a l finger, whi le t h e d i s ta l 
finger n o t e s the effect u p o n the pulse . 

T h e s p h y g m o g r a p h i c t r a c i n g o f the h i g h tens ion p u l s e is 
character i s t i c . 

Fi(j. 8. P u l s e t r a c i n g , a c u t e n e p h r i t i s , 
s h o w i n g h igh t e n s i o n wi th a r e l a t i v e l y 
feeble v e n t r i c l e ( m y o c a r d i t i s ?). 

Fig. 9. P u l s e t r a c i n g ; c h r o n i c nephr i t i s , 
w i th h e a r t f a i l u r e . H i g h t e n s i o n wi th a 
r e l a t i v e l y feeble v e n t r i c l e (brown a t r o p h y 
a n d i n c o m p e t e n t a o r t i c va lves ) . 

v e s s e l s a n d the c l o s u r e o f the aor t i c va lves . F r o m a to b i s 
the c u r v e o f the t idal w a v e , which lies be low the s t r a i g h t l ine 
d r a w n f rom a t o b. T h e pos i t ion o f th is t ida l w a v e l ine is the 

Fig. 7 r e p r e s e n t s a t r a c i n g f rom 
a n o r m a l pulse . T h e let ter a is 
p l a c e d a t the s u m m i t o f the p e r c u s -
s ion u p - s t r o k e , which is c a u s e d b y 
the s u d d e n i m p u l s e o f the ventr i cu lar 
sys to l e , a n d c o r r e s p o n d s in h e i g h t 
to the force o f the left ventric le . 

T h e let ter b m a r k s the d icro t i c no tch ; the l itt le fall is d u e to the 
t erminat ion o f the systole a n d the l i tt le r i se to the recoil o f the 

Fig. 7. N o r m a l p u l s e t r a c i n g , a, At s u m -
m i t of p e r c u s s i o n u p - s t r o k e ; b. D icrot ic 
n o t c h ; a to b, T i d a l w a v e . 
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index of tension ; it rises with the tension until in high tension 
pulse tracings it lies above the line a b. 

Figs. 8, 9 and io are tracings of pulses from three typical 
cases of Bright's disease. Fig. 8 is from acute catarrhal 
nephritis after sore throat ; Fig. g is from a case of large white 
kidney which died from heart failure ; and Fig. io is from a 
well marked case of contracting kidney which led to complete 
blindness from albuminuric retinitis. 

In Figs. 8 and 9 the short up-
stroke is due to the relatively 
feeble left ventricle. In the acute 
case there were signs of cardiac 
dilatation probably caused by acute 
softening (myocarditis) ; and in the 

jYa.10. P u i s e t r a c i n g ; c o n t r a c t i n g wdney. second case we had post mortem 
H i g h t e n s i o n , w i t h c a r d i a c h y p e r t r o p h y .

 e v id e n c e of the state of the heart. 
Bright, in recording the various organic changes in a 

hundred cases of renal disease, says, " The obvious structural 
changes in the heart have consisted chiefly of hypertrophy, 
with or without valvular disease ; and what is most striking, 
out of fifty-two cases of hypertrophy, no valvular disease 
whatsoever could be detected in thirty-four ; but in eleven of 
these thirty-four, more or less disease existed in the coats of 
the aorta ; still, however, leaving twenty-two without any 
probable organic cause for the marked hypertrophy generally 
affecting the left ventricle. This naturally leads us to look for 
some local cause for the unusual efforts to which the heart has 
been impelled ; and the two most ready solutions appear to 
be, either that the altered quality of the blood affords irregular 
and unwonted stimulus to the organ immediately, or, that it 
so affects the minute and capillary circulation as to render 
greater action necessary to force the blood through the distant 
sub-divisions of the vascular system." 

It will be found that the pendulum of modern opinion is 
now again oscillating between these two explanations in spite 
of forty years of discussion and observation with the aid which 
the modern use of the microscope has lent to pathological re-
searches. Thus Senator suggests that in chronic parenchyma-
tous nephritis the hypertrophy is probably attributable to the 
increased capillary resistance ; while, in interstitial nephritis, 
the hypertrophy is due to direct irritation of the heart, either 
from some nervous disorder, as in Graves' disease, or, as is 
more likely, from the blood dyscrasia. 
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Since the time of Bright there have been four original 
explanations brought forward and all other writers have 
adopted some one, or a combination, of these four theories. 

Traube, to whom we owe the observation of the hard pulse 
of Bright's disease, regarded the destruction of a large 
capillary area in the kidneys as necessarily causing so much 
obstruction to the circulation that, aided by the imperfect 
elimination of water, the blood pressure in the aortic system 
must rise and cardiac hypertrophy follow. Bamberger objected 
to this that the hypertrophy begins in the earlier stages of 
Bright's disease ; moreover it is present in chronic parenchy-
matous nephritis in which no destruction of capillaries has 
occurred. Ludwig and his pupils have shown that ligature of 
both renal arteries, or of even larger arteries, does not raise the 
blood pressure in the aorta; while it is well known that in 
contracting kidney the elimination of water is rather in excess 
of the normal, yet it is specially in this affection that cardiac 
hypertrophy occurs. It is, therefore, not without reason that this 
hypothesis has been generally abandoned, although in recent 
times it received the support of so eminent an authority as Bartels. 

The next original explanation was that given by Johnson, 
which has undergone at least two modifications. In the first 
place Johnson pointed out the excessive thickening of the 
muscular walls of the renal arterioles, and suggested that the 
obstruction to the circulation offered by a state of tonic spasm 
in these vessels would explain their own alterations, the rise of 
blood pressure and the cardiac hypertrophy. But having been 
able to discover similar changes in the vessels of the pia mater 
and mesentery, he enlarged his hypothesis and imagined a 
state of tonic spasm of the whole systemic arterioles which he 
attributed at first to direct irritation by the impure blood, and 
later on to stimulation of the vaso-motor centre. According 
to his latest views he regards the condition as analogous to 
asphyxia, in which unoxygenated blood going to the brain 
stimulates the vaso-motor centre in the medulla, and causes 
contraction of the arterioles throughout the body with conse-
quent increase of the arterial blood pressure. A great 
objection to this theory of general constriction of the vascular 
system is that, under such circumstances, the urinary secretion 
would be diminished or suppressed, as happens in asphyxia 
( E l C H H O R S T ) ; whereas in contracting kidney, as is well 
known, the rise in blood pressure is accompanied by an in-
crease in the flow of urine. Grützner has shown that the 
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diuresis excited by the intravascular injection of salts, such as 
nitrate of potash, is arrested during suspension of the respiration, 
unless the nerves to the kidney are divided. There is, however, 
good clinical evidence that vascular contraction occurs in the 
skin, as shown by the remarkable grey complexion, cold hands 
and feet, and " dead fingers " so often observed in the subjects 
of chronic Bright's disease, and it may be fairly allowed that 
the constant recurrence of this phenomenon would not be 
without effect upon the heart in the course of time. 

The third original explanation is that of Gull and Sutton. 
They rediscovered the vascular changes described by Johnson, 
but drew special attention to the thickening of the inner and 
outer coats, and asserted that the muscular coat was atrophied. 
They regarded these vascular changes as primary and essential ; 
of which the increased blood pressure and cardiac hypertrophy 
are results, while the kidney disease is a mere local expression 
of a generalised degeneration of the arterioles and capillaries, 
attended by atrophy of adjacent tissues. With regard to these 
assertions we owe to Thoma the careful measurements which 
demonstrate that the arterioles of the kidney are absolutely 
dilated, in spite of the increased thickness of their walls. He 
showed, too, by careful injections, that while fluids run well into 
the Malpighian bodies, the efferent artery is often destroyed, and 
the capillary plexus on the tubules is to a large extent obliterated. 

v / Moreover, an unprejudiced 
investigation of sufficient extent 
will convince any one that many 
vessels show great hypertrophy 
of the muscular coat, and that 
not a few present an appearance 
of a concentric arrangement of 
spindle cells lined by swollen 
elastic tissue {Fig. 11 ). In others, 
however, the inner coat is much 
thickened, forming a broad layer 
of lowly organised connective 
tissue ; the muscular coat may 

Fig. 11. R e n a l a r t e r i o l e s h o w i n g E n d a r t e r i t i s ι „ . _ i · ι j . ι j . . , . 
o b l i t e r a n s , a. S w o l l e n e l a s t i c l a m i n a , i t s fibres De atrophied, and the adventltia 
s e p a r a t e d a n d o e d e m a t o u s ; b, B r o a d g r o w t h of . . . . -
c o n n e c t i v e tissue f r o m t h e e n d o t h e l i a l l a y e r ; p a S S e S inseparably into the S U r -
c, Swo l l en m u s c u l a r c o a t w i t h l a r g e d i s t i n c t A \ 1 < 

u u c i e i ( c o n t r a c t i n g k i d n e y ) . rounding connective tissue. 
I have looked for the changes in pia mater, peritoneum, skin 

and other tissues. In the pia mater, thickened vessels are 
often seen, in other situations very rarely. But the pia mater 
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itself is often altered in chronic Bright's disease, looking 
opaque, and more or less milky. It is in this condition that 
the thickened vessels are found, and the true interpretation 
seems to be that it is a chronic endo- and peri-arteritis associ-
ated with sub-inflammatory changes in the perivascular 
tissues. 

But, apart from this, the changes are not constant. Ewald 
found out of twenty cases of contracting kidney with hyper-
trophied heart, the vessels were not thickened in four, while in 
a similar examination I found them not thickened in two 
cases out of ten, so that this disposes of the assertion that the 
vascular lesion is primary and essential. As , too, in chronic 
nephritis following an acute infective attack, cardiac hypertrophy 
is common while the vascular changes are exceptional, they 
cannot be regarded as standing in any important relation 
to one another. Finally, we know that both cardiac hyper-
trophy and high tension pulse occur in acute nephritis and 
even in " surgical kidney/' in which there is no question of 
" arterio-capillary fibrosis." 

The last explanation is that of Buhl. He believes the 
cardiac and renal changes proceed pari passu, the hypertrophy 
being attributed to the increased activity of the heart. Myo-
carditis occurs very early, and may lead to no alteration, or to 
atrophy or hypertrophy of the organ, according to circum-
stances. Most frequently it causes hypertrophy. A s the 
inflammatory process comes to an end the cardiac muscle 
hypertrophies from excess of nutrition, and to overcome the 
increased work of the dilated ventricle. In addition he asserts 
that a relative stenosis of the aorta is present. The rise of 
blood pressure in the aortic system is therefore due to the 
hypertrophy of the ventricle and the narrowing of the 
aorta. 

The relative frequency of myocarditis in renal disease is an 
undoubted fact, and this process plays an important part in 
many cases, but there is no warrant for the assumption that it 
has occurred in all cases. Buhl is not at all clear as to the 
cause upon which the increased activity of the heart or the 
myocarditis depends. He cannot claim novelty for the fact 
that the aorta is in some cases relatively stenosed, for 
Bamberger adduced it as opposed to Traube's hypothesis. 
With regard to its frequency in granular kidney Ewald has 
measured the circumference of the aorta above the valves in 
twelve cases, and found it to vary between 1 2 1 and 57 cm., 

4 
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the a v e r a g e b e i n g 7 6 cm., whi le t h e n o r m a l c i rcumference 
a c c o r d i n g to B o u i l l a u d is 6*3 cm., s o t h a t very m u c h i m -
p o r t a n c e c a n n o t b e a t t a c h e d to it a s a c a u s e o f c a r d i a c h y p e r -
trophy . 

H a v i n g fai led to find a n y o f t h e s e e x p l a n a t i o n s q u i t e 
sa t i s fac tory , let u s re turn to B r i g h t ' s s u g g e s t i o n s , e i ther t h a t 
the a l t ered q u a l i t y o f the b l o o d af fords i rregu lar a n d u n w o n t e d 
s t i m u l u s to the h e a r t i m m e d i a t e l y ; or, t h a t it s o affects the 
c a p i l l a r y c irculat ion a s to render g r e a t e r ac t ion n e c e s s a r y to 
force the b l o o d t h r o u g h the d i s t a n t s u b d i v i s i o n s o f the v a s c u l a r 
s y s t e m . B o t h these e x p l a n a t i o n s res t u p o n the s u p p o s e d i m -
p u r e s t a t e o f the b lood . In the a c u t e a n d chronic s t a g e s o f 
p a r e n c h y m a t o u s nephri t i s the condi t ion o f the b l o o d w a s 
i n v e s t i g a t e d m a n y y e a r s a g o b y B o s t o c k , G r e g o r y , a n d 
Chris t i son . A c c o r d i n g to the latter, u r e a w a s a l w a y s found in 
c o n s i d e r a b l e q u a n t i t y in the b l o o d whenever the e x c r e t i o n of 
ur ine w a s d i m i n i s h e d ; the d e n s i t y o f the b l o o d s e r u m w a s 
a l w a y s less , a n d the fibrine w a s f requent ly increased . N o t h i n g 
o f i m p o r t a n c e h a s been a d d e d to this o b s e r v a t i o n in m o d e r n 
t imes ; b u t e x p e r i m e n t s with a n i m a l s h a v e s h o w n t h a t urea , 
e x t r a c t i v e m a t t e r s o f the b lood , c rea t ine a n d leucin a c c u m u l a t e 
in l a r g e q u a n t i t i e s in the b l o o d a n d t i s sues after n e p h r o t o m y ; 
a n d it c a n n o t requ ire m u c h a r g u m e n t to conv ince a n y o n e t h a t 
d u r i n g the a b e y a n c e o f the renal funct ion the b l o o d d e p u r a t i n g 
p r o c e s s m u s t b e m o r e or less incomple te . 

In c o n t r a c t i n g k i d n e y the d e n s i t y o f the s e r u m is d i m i n i s h e d 
( R E E S , R A Y E R ) ; the propor t ion o f s a l t s a n d a l b u m e n is 
lowered ; a n d there is a r a p i d reduc t ion o f the b l o o d p i g m e n t 
or haemoglobin ( L E I C H T E N S T E I N ) . B a r t e l s p u b l i s h e d s o m e 
o b s e r v a t i o n s , b u t n o n e o f t h e m b e a r i n g on the s t a t e o f the 
b l o o d in the earl ier s t a g e s ; in the later s t a g e s , when d r o p s y 
w a s present , the d e n s i t y of the b l o o d s e r u m w a s low ; a certa in 
a m o u n t o f u r e a w a s found in m a n y c a s e s , in o thers it w a s 
absent . 

T h e r e a r e o ther r e a s o n s for be l i ev ing t h a t b l o o d impur i t i e s a r e 
e a r l y a n d i m p o r t a n t p h e n o m e n a in c o n t r a c t i n g k idney . T o d d 
first po in ted out the frequent c o - e x i s t e n c e o f this form o f renal 
d i s e a s e with gout , h e n c e the n a m e g o u t y k i d n e y ; Ol l iv ier 
h a s d r a w n at tent ion to its c o m m o n occurrence a m o n g w o r k e r s 
in lead. J o h n s o n s t a t e s t h a t the d i s e a s e is c o m m o n in p e r s o n s 
who " e a t a n d d r i n k to e x c e s s , or who, not b e i n g i n t e m p e r a t e 
in food or d r i n k suffer from certa in forms o f d y s p e p s i a , w i thout 
t h e c o m p l i c a t i o n o f g o u t y p a r o x y s m s / ' H e s a y s t h a t " renal 

5° 
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degeneration is probably a consequence of the long-continued 
elimination of products of faulty digestion through the kid-
neys." Murchison was persuaded of the relation borne by 
contracted kidney to persistent lithaemia. Semmola, of 
Naples, maintained the view that Bright's disease is a conse-
quence of the blood dyscrasia resulting from suppression of 
the respiratory function of the skin. 

Therefore, although during the greater part of its course this 
affection does not lead to any diminution of the renal secre-
tion, there is ground for believing in a blood dyscrasia 
depending upon other causes. 

The next point for inquiry is whether such blood impurity 
as may arise from defective elimination or perverted digestive 
functions can be shown under any conditions to obstruct the 
capillary circulation. Heidenhain speaks of copious diuresis 
occurring after the injection of urea in spite of the blood 
pressure remaining below normal, or not being proportionately 
increased. 

Ustimowitsch and Grützner after injecting urea into the 
blood observed a certain constant rise in blood pressure 
accompanied by increased flow of urine. 

Rendu in his inaugural thesis quotes Potain as having 
noticed that although injections of urea into the blood do not 
modify the mechanical conditions of the circulation, yet if a 
mixture of urea and blood serum be allowed to stand some 
hours, and be then injected, the arterial tension rises to an un-
expected degree. 

Haig finds that retention of uric acid in the blood causes in-
creased vascular tension, but he considers that the effect is 
produced by the intervention of some modified albumens re-
sulting from the dyscrasia. 

Grawitz and Israel found that neither unilateral artificial 
nephritis nor extirpation of one kidney, although followed by 
hypertrophy of the heart, effected any rise in the blood pres-
sure. By taking strict antiseptic precautions they were able 
to clamp either of the renal arteries of a rabbit without any 
unfavourable surgical result. One and a half to two hours 
afterwards the clamp was removed. In half an hour after the 
operation the urine became bloody, and in from one to two 
hours the organ if examined was found to be greyish red and 
opaque. If the clamp was allowed to remain on longer the 
kidney became of a dirty yellowish grey colour, indicating 
commencing gangrene. The effect of this operation was to 
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cause intense acute parenchymatous nephritis with fatty degen-
eration of the epithelium of the tubules. This passed into 
either granular atrophy or the large white kidney. In the 
former, microscopical examination showed no trace of nuclear 
prolification, the substance of the organ consisting simply of 
wasted tubules. In another series of experiments they extir-
pated one kidney altogether. They found that the results of 
these conditions varied accordingly as the animals operated 
on were young and growing, or old, strong, and fully 
grown. 

In young animals, after two or three days, the intact kidney 
began to increase in size to 20 or 30 per cent, more than its 
normal weight. A s the contraction of the other kidney went 
on, the intact organ continued to increase until it equalled the 
weight of the two kidneys of an animal of the same size. A t 
the same time they ascertained by abdominal section that the 
other kidney still secreted a watery urine of low specific 
gravity, but in small quantity. 

In old animals the intact kidney also increased a little, the 
greatest being in one case of nephrotomy, where the extir-
pated right kidney weighed 7 7 grms., and the left, after 82 
days, weighed 11*3 grms. The hypertrophy of the kidney 
consisted in a true hyperplasia of the renal elements, at least 
the enlargement was certainly not due to increase in the 
diameters of the tubules. The consequence of the imperfect 
compensation by hypertrophy of the other kidney caused in 
some cases death by acute or chronic uraemia ; in others the 
animals continued to live, but were ill nourished until the 
deficit was covered by hypertrophy of the left ventricle. 

By careful estimations of the relative normal weights of the 
heart and kidneys, and comparison of these data with the 
weights of the altered organs, they were able to determine that 
the cardiac hypertrophy bore a definite proportion to the loss 
of renal substance, and therefore was truly compensatory for 
the renal defect. A s a rule the heart was not dilated, in many 
cases the ventricle was in a state of spasmodic contraction, and 
they were unable to obtain any confirmation of Senator's views 
already quoted relative to the pathogenesis of excentric and 
concentric hypertrophy. 

In those cases where cardiac dilatation occurred, the symp-
toms during life indicated that compensation was either 
primarily defective or later destroyed, and the animals died 
with acute or chronic dropsy. In the case of a large black 
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doe, which died with dropsy of all the serous cavities ten days 
after the operation, the cardiac muscle was intensely granular, 
even after the addition of soda solution. They regard this as 
evidence of the occasional occurrence of primary myocarditis. 
Much more frequently the myocarditis was secondary, but 
whichever it was it produced the appearance of " excentric 
hypertrophy." They were never able to obtain evidence of 
any increased blood pressure, but by careful measurements 
they determined a constant increase in the velocity of the 
circulation. Injections of urea also failed to produce a rise of 
blood pressure, but stimulated the heart's action and quickened 
the blood stream. 

More recently Grawitz has shown that cardiac hypertrophy 
may be induced by loading the blood with urea by giving it to 
rabbits in their food. 

Here we have the explanation of the "self increased 
activity " of the heart, to which Buhl refers, and also of the 
myocarditis. The impure state of the blood acts as Bright 
suggested, by affording an unwonted stimulus to the heart im-
mediately, and this leads to a hypertrophy proportionately 
compensating for the loss of renal secreting substance. 
Myocarditis is the cause of dilatation and the subsequent 
hypertrophy takes place as Buhl indicates, from over nutrition 
and increased work due to the greater capacity of the ventricle. 
The rise in blood pressure is not a cause of the cardiac hyper-
trophy, but a consequence ; yet in these experiments the state 
of the heart, the renal condition, and the blood impurity com-
bined, were unable to effect any increase in the tension of the 
aortic system. 

But the high pressure pulse of Bright's disease is a constant 
and now universally admitted fact. Traube asserted, not 
without reason, that he could diagnose contracting kidney by 
the pulse alone, and Galabin has shown that the same con-
dition is present in the other forms of Bright's disease. A 
great step was taken when Mahomed proved that this rise in 
blood pressure precedes the occurrence of albuminuria, the 
development of which he watched at the termination of scarla-
tina. Here there is no question of structural change in the 
heart or arterioles ; the sole condition present is that of faulty 
elimination due to the morbid state of the skin. When 
constipation occurs the blood pressure rises, and if not averted 
by a sharp purge, albuminuria follows. Moreover, Mahomed 
recorded cases of high arterial tension, sometimes accom-
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panied by albuminuria, in young dyspeptic patients free from 
cardiac hypertrophy. 

If the rise in pressure precedes all structural change it must 
be due to increased energy in the cardiac contractions, or to 
obstruction in the distant parts of the vascular system, or 
to both combined. Most modern writers, Grainger Stewart, 
Broadbent, Mahomed, Ewald, and others, regard the obstruc-
tion as seated in the capillaries, and the cardiac hypertrophy 
as the consequence of this impediment to the circulation. But 
we have seen that the cardiac hypertrophy must be regarded 
as directly dependent on the state of the blood, and therefore 
is rather to be regarded as a cause than an effect of the rise in 
blood pressure. 

Grawitz and Israel appear to have proved that the cardiac 
hypertrophy per se does not raise the blood pressure, nor does 
the state of the blood which manifests itself by the stimulus to 
the heart's action seem to suffice to produce any peripheral 
obstruction great enough to cause this result. W e are com-
pelled therefore to seek some other factor, or to believe that in 
some respect the conditions of these experiments differ from 
those of patients suffering from Bright's disease. Such a 
difference plainly existed in the intact state of one kidney, 
and it may be that the rise of blood pressure, with which we 
are clinically familiar, is the result of a dyscrasia differing in 
some respects from that present in these experiments. 

Hamilton has suggested that the increased capillary resist-
ance may be explained by alterations in the specific gravity of 
the blood serum, and gives the following ingenious explanation 
of the way in which obstruction would be effected by this 
change. 

A n y one who has watched the circulation of the blood in a 
frog's web or mesentery, has noticed the way in which the 
corpuscles run in a central core in the blood vessels. " This is 
due to their being of almost exactly the same specific gravity 
as the serum. If a body of the same specific gravity as the 
liquid in which it is suspended is made to travel through either 
a straight or bent tube, it runs in the axial stream, while, if it 
is lighter or heavier than the liquid it runs respectively on the 
upper or lower surface of the tube. The coloured blood cor-
puscles are almost of exactly the same specific gravity as the 
living plasma in which they are suspended, while the colourless 
are markedly lighter. Now the whole essence of the blood as 
a circulating fluid, is that the coloured corpuscles suspended in 
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it never touch the wall of the smaller vessels, even of the 
minutest capillaries. They glide along in the axial stream 
without any sign of impediment. A body of the same specific 
gravity as the liquid in which it is suspended further turns 
round a curve in the tube with ease, while one lighter or 
heavier experiences the greatest difficulty in doing so and 
continually tends to catch at the bends. 

" Hence from the great mass of the solid particulate matter 
of the blood being practically of like specific gravity with the 
living plasma, undue friction is avoided, and the blood as a 
whole circulates with very much the same facility as pure 
plasma would. When a light substance such as oil or milk is 
introduced into the circulation it will not circulate, because the 
particles catch in the curves of the vessels, more especially in 
parts like the lung, where the vessels are particularly tortuous. 
Blood circulates through a capillary glass tube exactly as it 
does through a small vein or capillary vessel. The coloured 
corpuscles occupy the axial stream, the colourless the peri-
pheral. Hence the phenomenon must be a purely physical 
one.' Further, the position in the stream occupied by bodies 
thus suspended in a liquid may be altered at will, not only by 
altering the specific gravity of the bodies themselves, but also 
by changing that of the suspending liquid. 

" Thus by substituting a very light liquid or a very heavy 
one, the suspended blood corpuscles may be made at w

r
ill to 

course along either the lower or the upper surface of the 
vessel. They come in contact with it, and by rubbing against 
the wall are made to roll instead of to glide. The friction 
thus caused retards their progress ; they tend like oil globules 
to catch in the curves of the vessels and thus to cause obstruc-
tion to the ever continuous flow of the blood stream. The 
difficulty that may thus be caused by this apparently trivial 
cause in moving the blood onwards, comes to be very great 
when estimated all over the body ; and were it the case that a 
marked difference in the relative specific gravities of the blood 
plasma and the coloured corpuscles prevailed, the continuance 
of the even onflow of the blood with the usual propelling 
power would become a physical impossibility." 

I have made this long quotation in order to secure the 
advantage of the author's own words, as the explanation is 
exceedingly interesting and ingenious, and has not received the 
attention it deserves. 

Summary.—I. Cardiac hypertrophy is met with in all forms 
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of B r i g h t ' s d i s e a s e , i n c l u d i n g a c u t e nephri t i s , b u t is m o s t c o m -
m o n in c o n t r a c t i n g k idney . 

2. I t is d u e to : (a) s t i m u l a t i o n o f the h e a r t to increased 
act iv i ty b y the p r e s e n c e o f n o n - e l i m i n a t e d p o i s o n o u s mat ter , 
e.g., urea , in the b lood ; (J?) i ncreased c a p i l l a r y res i s tance . 

3. I n c r e a s e d c a p i l l a r y r e s i s t a n c e m a y b e a s c r i b e d to a l t e r a -
t ions in the d e n s i t y o f the b l o o d p l a s m a . 

4. T h e h igh tens ion p u l s e is d u e to the s a m e c a u s e s : 
viz., i n c r e a s e d e n e r g y o f the h e a r t a n d g r e a t e r c a p i l l a r y 
res i s tance . 
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CHAPTER V I . 

P A T H O L O G Y O F P O L Y U R I A . 

IN the later stages of acute Bright's disease the urinary 
secretion, which is greatly diminished at the commencement 
of the attack, often rises to more than the normal amount ; in 
chronic parenchymatous nephritis the daily quantity of urine 
is generally excessive, while in the contracting kidney Christi-
son wrote truly " No single symptom has appeared to be so 
invariable or of so much service for indicating the commence-
ment of the disease as the fact of the patient being awakened 
once or oftener in the night time by the necessity of passing 
urine. I have scarcely ever known it wanting when any other 
local symptom existed ; frequently it has been present without 
any other for a great length of time, and it is so remarkable a 
deviation from the ordinary rule of health that, although it 
may have been neglected, no individual can fail to recall it 
when his memory is tasked on the subject by his physician." 

This copious urine is after all a poor secretion, often con-
taining less than the normal total solids, and represents solely 
an increase in urinary water. 

The question how this increased outflow of water is caused 
may not appear at first sight a very practical one, but it has an 
important bearing on prognosis and treatment, and its 
theoretical interest is evidenced by the attempts of most 
authors to give some satisfactory account of it. Thus Bartels 
gave the following explanation :— 

"Observation teaches us that contracting kidneys which 
have dwindled down to more or less considerable remnants of 
secreting glandular tissue, do not merely continue to secrete 
urine, but in the large proportion of cases actually furnish, in 
the same interval of time, a larger quantity of urine than 
healthy kidneys would supply. This, however, takes place 
only so long as the condition of the hypertrophied left ventricle 
is capable of maintaining the blood pressure in the aortic 
system at its abnormal height. That the secretory perform-
ances of the kidneys depend upon the elevation of the pressure 
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in the arterial system, is proved as distinctly as is possible by 
physiological experimentation. If the arterial pressure ex-
ceeds its normal bounds, it follows of necessity that, (ceteris 
paribus, a larger quantity of urinary fluid must be forced 
through the renal apparatus during the same interval of time 
than would take place under normal pressure." . . . . 
" The greater rapidity with which the secretion of the urine is 
conducted is, at the same time, the cause of its possessing sa: 

invariably low a specific gravity, i.e., of its remaining so 
relatively poor in solid constituents." . . . . " But so soon 
as the propulsive power of the hypertrophied heart is reduced, 
in consequence either of some temporary or permanent in-
fluence, the abnormally large amount of urine falls off and the 
abnormally low specific gravity rises." 

On the other hand, Johnson takes a different view ; he says, 
" There is no reason to suppose that high arterial tension has 
any direct tendency to cause an increased secretion of urine. 
In cases of contracted kidney the two conditions are associa-
ted, but in the early stages of lardaceous kidney the copious 
secretion of urine occurs without arterial tension. It is 
probable that in both classes of cases the copious flow of urine 
is caused by the diuretic influence upon the kidney of some 
abnormal products in the circulation,—an influence analogous 
to that of sugar in diabetes." But it is also part of Johnson's 
theory that the renal arterioles are contracted ; in his own words, 
"The contraction of the hypertrophied renal arterioles counter-
acts the injecting force of the strong left ventricle, and thus 
prevents an afflux of blood in the capillaries of the kidney." 

Grützner found that when he injected saltpetre into the 
blood, the renal nerves on one side only being divided, the 
urinary secretion was copious, and equal from both kidneys, 
when there was only a slight-rise in the blood pressure ; but 
when the latter was artificially raised by suspension of respira-
tion, the secretion of urine sank in the kidney with its nerves-
undivided. That is to say, the saltpetre produced its diuretic 
influence on both kidneys so long as the flow of blood to them 
was unimpeded, and without the aid of a general rise in the 
blood pressure ; but the moment the arterioles were contracted 
under the influence of the vaso-motor nerves stimulated 
into action by the poisonous effect of the carbonic acid upon 
their centre in the medulla oblongata, the urinary secretion 
continued only from that kidney whose arterioles, by division 
of their nerves, were beyond the reach of vaso-motor action. 
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Newman has suggested that the polyuria of contracting 
kidney is due to obstruction of the lymphatics. 

Physiologists are now agreed that the amount of urine 
depends for the most part upon the blood pressure in the area 
of the renal artery ; this may in turn depend upon (a) 
Systemic causes, by which the general blood pressure is raised ; 
(b) Local causes, determining the afflux of blood to the 
glomeruli. 

The last chapter was devoted to the subject of the high 
arterial tension of Bright's disease, and to proving that this is 
due to two factors—(i,) The over activity of the heart stimu-
lated by the presence of excrementitious matters (urea, urates, 
etc.,) in the blood, and (2,) Impeded capillary circulation from 
alterations in the blood serum. It is unnecessary to repeat 
the facts and arguments of that chapter. In the general rise 
of blood pressure there is the first and most important factor 
in the causation of polyuria, for nothing can be more certain 
than the clinical fact already alluded to by Bartels, that as in 
the later stages the heart fails, the polyuria disappears and 
dropsy sets in. 

Temporary plethora produced by abundant drinking is 
rapidly followed by polyuria. 

In the large white kidney, the renal vessels are dilated from 
inflammation, so as to favour the access of a large amount ot 
blood to the Malpighian bodies ; this in part accounts for the 
polyuria in this form of Bright's disease. 

In early cases of contracting kidney there is nothing to 
oppose the free afflux of blood to the glomeruli, while the pro-
gressive destruction of capillary areas beyond them must tend 
to raise their blood pressure and favour filtration. But in the 
advanced stages of contracting kidney the renal artery is, 
according to Thoma, narrower than normal ; this is probably 
counterbalanced by the reduced number of glomeruli to be 
supplied, and we know from the same observer that the 
arterioles are dilated, so that the afflux of blood to the glomer-
uli is very free. We may therefore conclude that there are 
local conditions which favour the occurrence of high pressure 
within the glomeruli. 

But hydrostatic pressure alone is not concerned ; the epi-
thelial cells covering the glomeruli participate in the process of 
secretion. It is to this factor that Johnson ascribes the 
polyuria. Heidenhain found that a copious flow of urine 
followed the injection of urates into the blood, while the blood 
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pressure remained low ; and urea is said (LANDOIS) to owe 
its diuretic action to its influence on the epithelium, though 
Ustimowitsch and Grützner observed the polyuria produced 
by it to be accompanied by increased arterial tension,—a 
result we should expect from what we have learnt previously 
of its action in stimulating the heart's energy. Münk says 
that all ordinary diuretics, except digitalis {e.g., common salt, 
sugar, caffeine, saltpetre, glycerine, pilocarpine) cause diuresis 
by their direct effect on the renal epithelium, as they widen the 
renal arteries and slow the blood current. Finally, differences 
in the permeability of the glomerular walls must also be held 
accountable for changes in the amount of urine. Thoma found 
that in very early stages of the contracting kidney, before the 
microscope shows any changes in the glomerular wall, this 
structure becomes abnormally permeable. W e may assume 
a similar increased permeability as being probably present, 
though this has not been proved, in the large white kidney. 

Summary. Polyuria is due to the co-operation of these four 
factors :— 

{a) Increased general blood pressure ; explained in the last 
chapter. 

(b) Increased local blood pressure ; due to dilatation of 
afferent vessels and destruction of capillary areas beyond the 
glomeruli. 

(c) Increased activity of the glomerular epithelium, stimu-
lated by the presence of urea, urates, etc., in the blood. 

(d) Increased permeability of the glomerular walls. 
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CHAPTER V I I . 

P A T H O L O G Y O F URAEMIA. 

U R A E M I A is the name usually given to certain disturbances of 
the nervous system arising in the course of Bright's disease 
and in other serious renal disorders. 

There are three types under which these phenomena may 
be grouped. In one the patient lies in a typhoid condition 
with a dry tongue and feeble pulse, often vomiting, but show-
ing no disturbance of intelligence or special sense, without 
convulsions or any loss of consciousness that could be called 
coma. Such cases are met with in bladder diseases and in 
obstructive suppression of urine. In the more common type 
there are a moist tongue, headache, sometimes loss of vision, 
sometimes sudden deafness, or persistent hiccough, vomiting 
and diarrhoea, persistent dyspnoea, skin eruptions, hyper-
esthesia of skin, tremor, twitchings, Jacksonian epilepsy, 
convulsions and coma. This is the classical type of uraemia 
associated with Bright's disease. 

In yet a third type there may be convulsions and coma, 
preceded by epigastric pain, with rapid pulse and deep sighing 
respiration. This resembles that form of coma met with in 
diabetes, called " Kiissmaul's coma," but it has been described 
by Riess in eight cases of pure anaemia, in five cases of 
anaemia with renal disease, and in four cases of gastric and 
hepatic cancer. Senator has observed it in chronic cystitis, 
gastric cancer, anaemia and atropine poisoning. 

Roberts gives " slow panting and laborious breathing " 
among the symptoms of obstructive suppression of urine. A s 
this type is little known the following case is of interest. 

C A S E I . Harriet B . , aged twenty, was admitted into the General 
Hospital, on Sept. 6th, 1884, complaining of severe pain in the left 
hypochondrium, which came on suddenly fourteen days before and had 
continued ever since. Th i s was attended b y vomiting and purging. O n 
the night of admission there was some epistaxis, which did not recur. 
T e n months ago she had typhoid fever, for which she was an in-patient 
at the Queen's Hospital, and she stated that she had never been weH 
:since. W h e n she was five or six years of age she had scarlatina, but 
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could remember no other illness. O n admission she appeared an anaemic 
girl with an anxious expression of face. She complained of lancinating 
pains in the region ot the spleen. O n examination the tenderness was 
too exquisite to permit of very exact exploration ; but there was evidently 
a resistant mass occupying the whole of the lelt hypochondrium. T h e 
heart, lungs and liver were apparently normal. Her tongue was moist, 
streaked with brown and white paste, but clean in the centre. H e r 
bowels were relaxed, with about three motions in twenty-four hours. 
She vomited two or three times daily. Her urine amounted to about 
twenty ounces daily, it was albuminous, and contained a little pus, but no 
sugar. T h e needle of an aspirator passed into the swelling failed to 
withdraw any fluid. T h e day after admission the quantity of pus in ihe 
urine increased very much, so as to constitute nearly half a column of 
deposit in the urine glass. 

September 9th, at 8.0 a.m., she had a convulsive attack which lasted 
five minutes, and she afterwards passed into a semi-comatose condition. 
W h e n seen at 10.25 a.m., she was lying apparently insensible, but on 
being shouted to opened her eyes and turned her head. Her eyelids were 
partially open ; there were sordes on the teeth and lips. H e r pupils did 
not react to light, but the conjunctivae were sensitive to touch. Pulse 120. 
Respirations 24, deep and sighing. O n auscultation, air could be heard 
entering freely into the thorax. T h e nurse said that just before the con-
vulsions she complained of pain in the stomach. 4.0 p.m.—Pulse 132. 
Respirations 28 ; noisy ; slightly delirious, crying out occasionally. A t 
6.30 p.m., the house surgeon, Dr. Morrison, saw her, at the request of the 
house physician's assistant, with the idea of performing venesection. H e 
found her with sighing respiration, pulse small and scarcely perceptible. 
E v e r y now and then she moaned " Let me die." Temperature 97° . A t 
6.45 p.m. she was pulseless, and apparently in articido mortis. A vein at 
the bend of the right elbow was opened and 24 ounces of a solution of 
sulphate of soda in distilled water injected. T h e fluid was neutral, 
sp. gr. 1018, at a temperature of about 100? F . T h e apparatus consisted 
of a glass funnel connected with a fine pointed pipette by rubber tubing. 
T h i s was first filled with fluid, and the pipette was then inserted into the 
vein and the funnel raised. B y this means a steady flow into the venous 
system took place. Within a few minutes the pulse returned at the wrist 
and the breathing became deeper. After 24 ounces were injected, the 
fluid in the end of the pipette was reddened from the blood and fluid 
mingling ; the flow was then stopped and the arm bound up. T h e 
patient revived, became conscious and spuke ; said she was thirsty and 
drank some milk. Temperature 98'6°. A t 7.45 p.m. about a drachm of 
foul urinous pus was drawn off b y the catheter. She died at 10.25 P-m., 
about fourteen hours after the convulsion. 

During the last thirty-six hours of her life her temperature was taken 
every hour. Before the convulsive attack it ranged between 9 8

0
 and 

99*5°. A t the time of the attack it was 98*5°, it then rose steadily, till 
at 10.0 a.m. it had reached ioo*6

Q
, falling again b y 12 noon to 98

0
, and, 

as mentioned above, when Dr. Morrison saw her at 6.30 p.m. the 
temperature was only 9 7

0
. After the operation it rose to 98-6°, and this 

was maintained at the last recorded time, 9.0 p.m. 
A t noon on the day of her death, as she had passed no urine since the 

night, a catheter was introduced into the bladder and about six ounces 
were drawn off. It was examined the following day by myself. M y note 
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taken at the time says : Colour reddish brown, putrid, alkaline, deposits 
one-third column of pus ; sp. gr. ι ο ί i. Gives a deep brown colour with 
ferric chloride not diminished b y heating. A lbumen about one-third 
column. N o sugar. Deposit under the microscope consisted of granular 
cells, squamous and pyriform epithelium, bacteria and blood corpuscles. 

O n the following day a careful post-mortem examination was made b y 
Dr . C . E . Purslow, who kindly favoured me with the following notes : — 

External appearances.—The body was that of a young woman. Post-
mortem rigidity was well marked in the lower extremities. T h e r e was a 
small incision in the fold of the left elbow, and the mark of a puncture in 
the left lumbar region. Head—There was slight increase of the 
sub-arachnoid fluid, but otherwise the cranial contents were normal. 
Thorax.—The heart weighed oz. T h e left ventricle was slightly 
hypertrophied. Both lungs were congested and cedematous, and the lung 
tissue was friable. T h e blood was very watery, with no disposition to 
clot. (The result of the intra-venous injection resorted to just before 
death.) Abdomen.—The liver weighed 43 oz., and appeared normal. 
T h e spleen weighed 6£ oz., but was otherwise normal. T h e stomach 
showed signs of chronic catarrh. T h e right kidney weighed \ \ oz. only ; 
its ureter was patent ; its pelvis was dilated and contained a calculus the 
size of a pea. T h e medullary and cortical substances were indistinguish-
able, and together measured only a quarter of an inch in breadth. T h e 
capsule stripped off readily. 

In the left hypochondrium there was a large mass, on the upper 
surface of which, and adherent to it, were the duodenum, pancreas, and 
descending colon. T h e surface of the mass was purple coloured, and the 
colon over it also appeared to have blood extravasated under its mesentery 
and peritonaeal investment. O n removing the entire mass it weighed 38 
oz. A t the upper part there was a cyst the size of an orange, containing 
purulent fluid, which was accidentally ruptured. O n section it was com-
posed of an external cyst wall within which was a mass of recent blood 
clot ; inside this was the left kidney in a condition of saccular dilatation. 
A l l normal kidney structure was absent. T h e pelvis contained an 
irregularly shaped calculus the size of a bean, and another smaller 
calculus lay in one of the saccules. T h e ureter was dilated but patent. 
T h e bladder was not enlarged, or its walls hypertrophied. Its mucous 
membrane was dark coloured, and presented several wart-like outgrowths 
about one line in height, with rounded surfaces. T h e uterus and ovaries 
were quite normal. 

I t is v e r y h a r d to e x p l a i n t h e s e dif ferences in the clinical 
p h e n o m e n a o f uraemia on the a s s u m p t i o n t h a t the s i m p l e 
retent ion o f u r e a in the b l o o d is the c a u s e o f all o f them. 

W h e n we g o a s t e p further a n d e n q u i r e into t h e v a r i o u s 
theor ies t h a t h a v e been p r o p o u n d e d to e x p l a i n t h e s e p h e -
n o m e n a , w e find our difficulties increase . 

T h e s e theories m a y b e d i v i d e d into two g r o u p s : {a) 
Mechan ica l , (b) C h e m i c a l . In the first g r o u p , O w e n R e e s , 
T r a u b e , a n d Ri l l i e t a t t r i b u t e d the n e r v o u s p h e n o m e n a to 
œ d e m a o f the bra in , d e p e n d e n t u p o n the w a t e r y condi t ion of 
the b l o o d a n d the i n c r e a s e d b l o o d p r e s s u r e ; this h a s been 
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s u p p l e m e n t e d b y R o s e n s t e i n , w h o h a s s u g g e s t e d t h a t the 
initial c h a n g e is s p a s m of the cerebral b l o o d ves se l s l e a d i n g to 
c o n v u l s i o n s b y c u t t i n g off the b lood s u p p l y , a n d fol lowed b y 
effusion o f s e r u m into the l y m p h s p a c e s o f the brain . P l a i n l y 
s u c h a h y p o t h e s i s involves the neces s i ty for s o m e t o x i c a g e n t 
to s t i m u l a t e the v a s o - m o t o r centre , s o t h a t it b r i n g s u s 
u l t i m a t e l y to s o m e sor t o f chemica l theory ; b u t the fact t h a t 
the bra in is c e d e m a t o u s is d i s p u t e d b y m a n y . 

Car ter , o f L i v e r p o o l , in the B r a d s h a w e L e c t u r e for 1888, 
g i v e s the resu l t s o f his a c t u a l d e t e r m i n a t i o n o f the a m o u n t o f 
w a t e r p r e s e n t in the b r a i n s o f two p a t i e n t s d y i n g o f uraemia. 
In o n e c a s e t w e n t y g r a m m e s o f p a r t l y white a n d p a r t l y g r e y 
m a t t e r were t a k e n from the m i d d l e lobe, careful ly dr i ed for 
forty-e ight h o u r s a t 82° C. over su lphur ic ac id , then pu lver i s ed 
a n d dr ied a g a i n in a s i m i l a r m a n n e r unti l we ight w a s n o 
l o n g e r lost. T h e we ight when the d r y i n g w a s c o m p l e t e w a s 
4*15 g r a m m e s . T h e fluid p a r t therefore e q u a l l e d 15*83 
g r a m m e s ; the p e r c e n t a g e p r o p o r t i o n s b e i n g 79*25 w a t e r to 
2075 so l ids , or a l m o s t e x a c t l y t h o s e o f n o r m a l bra in s u b s t a n c e , 
n a m e l y , 80 water a n d 20 so l ids . In the s e c o n d c a s e the bra in 
w a s e x a m i n e d in e x a c t l y the s a m e way , a n d the p e r c e n t a g e s 
were 74*55 l iquid a n d 25*45 so l ids , the w a t e r b e i n g a c t u a l l y 
l e s s than in n o r m a l brain . T h e v a l u e o f these figures is per-
h a p s l e s s e n e d b y the fact t h a t fluid l e a v e s the t i s sues a n d 
d r a i n s into the l y m p h s p a c e s after d e a t h , s o t h a t fluid which 
m a y h a v e been in the bra in s u b s t a n c e d u r i n g life m a y h a v e 
d r a i n e d into the ventr ic les before the e x a m i n a t i o n w a s m a d e . 
B u t B a r t e l s r epor ted severa l c a s e s o f uraemia in which h e h a d 
not i ced a b s e n c e o f cerebra l cedema, h y p e r t r o p h y o f the heart , 
a n d v a r i a t i o n s in the d e n s i t y o f the b l o o d serum. 

T h e chief chemica l theor ies a r e :—(1,) T h a t it is d u e to urea 
in the b lood , h e n c e the n a m e uraemia, or ig ina l ly g iven b y 
Piorry , a n d a c c e p t e d b y Chris t i son . T h i s theory is the o n e 
which h a s m a n a g e d to h o l d its g r o u n d , a l t h o u g h n u m e r o u s 
e x p e r i m e n t e r s h a v e fai led to p r o d u c e a n y t o x i c p h e n o m e n a b y 
the inject ion o f u r e a into the b l o o d o f a n i m a l s or b y m a k i n g 
t h e m i n g e s t q u a n t i t i e s o f u r e a with their food. 

P e a b o d y h a s c a l c u l a t e d on d a t a o b t a i n e d b y e x p e r i m e n t s on 
d o g s t h a t a t l eas t \ \ lbs. o f u r e a w o u l d b e requ ired to p r o v e 
fatal , w h e r e a s in the b o d y o f a m a n d y i n g o f uraemia o n l y Ό 0 9 
lb. cou ld b e recovered . A c c o r d i n g to G r é h a n t a n d Q u i n q u a u d 
the q u a n t i t y o f u r e a requ ired to p r o d u c e convu l s ions in d o g s is 
from iJryth to sVth o f their b o d y weight , conf i rming P e a b o d y ' s 
e s t i m a t e . 5 
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In uraemia the a m o u n t o f u r e a found in the b l o o d h a s v a r i e d 
from *2 to ι per cent. V i e r o r d t e s t i m a t e s the to ta l q u a n t i t y 
o f b l o o d in m a n to b e 5062*5 g r a m m e s or a b o u t ώ ΐ η o f the 
b o d y weight , s o t h a t even the h i g h e s t e s t i m a t e , 1 p e r c e n t , 
w o u l d on ly g i v e a b o u t \ \ oz. i n s t e a d o f the requ i s i t e m i n i m u m 
of \ \ lbs. 

S n y e r s found t h a t he cou ld inject into a d o g d o s e s o f u r e a 
e q u i v a l e n t to the a m o u n t it w o u l d e l i m i n a t e in three d a y s 
wi thout p r o d u c i n g a n y ill effects. 

C a s e s h a v e been d e s c r i b e d b y O w e n R e e s , Chr i s t i son , B r i g h t , 
a n d F r e r i c h s , in which the b l o o d c o n t a i n e d l a r g e q u a n t i t i e s o f 
u r e a without g i v i n g r ise to a n y s y m p t o m s o f uraemia. B i e r m e r 
h a s p u b l i s h e d a c a s e o f a n u r i a l a s t i n g 118 d a y s wi thout uraemic 
p h e n o m e n a T h e s e a p p e a r e d after the ur ine b e g a n to flow. 

Moreover , uraemic s y m p t o m s m a y s u p e r v e n e in s p i t e of the 
e l iminat ion o f a n o r m a l q u a n t i t y o f u r e a ; s u c h c a s e s h a v e 
been r e p o r t e d b y R o s e n s t e i n , Chr i s t i son , a n d L i e b e r m e i s t e r . 

C A S E 2. E m i l y M , aged 28, was admitted Augus t 7th, 1888, 
with headache, vomiting, and haematuria. She had no dropsy, but her 
urine, which was persistently albuminous, contained numerous epithelial 
and hyaline casts. She suffered constantly from frontal headache, and 
had frequent cramps and vomiting. T h e urine generally averaged 35 oz. 
dai»ly. O n a diet of fish, chicken, milk, bread, butter and tea, she still 
complained of these uraemic symptoms, but the quantity of urea elimi-
nated was 450 grains in 24 hours, the percentage being as high as 3*2. 

(2,) T h i s u r e a theory w a s s l i gh t ly modi f ied b y F r e r i c h s a n d 
T r e i t z , who s u g g e s t e d t h a t the urea , i tse l f innocuous , b e c a m e 
converted , u n d e r the influence o f a pecu l iar o r g a n i s e d ferment , 
into c a r b o n a t e o f a m m o n i a . 

T h i s theory is b a s e d u p o n (#,) T h e faci l i ty with which this 
t r a n s f o r m a t i o n is effected ; (J?,) T h e r e s e m b l a n c e o f the 
s y m p t o m s p r o d u c e d b y the i n t r a v e n o u s inject ion o f c a r b o n a t e 
o f a m m o n i a to t h o s e o f uraemia ; (c9) T h e p r e s e n c e o f c a r b o n -
a t e o f a m m o n i a in the b l o o d o f uraemic pat i ent s . 

R e s e a r c h e s m a d e to d e t e r m i n e the po int whether c a r b o n a t e 
o f a m m o n i a is rea l ly p r e s e n t in the b l o o d in uraemia h a v e 
a t t a i n e d v e r y c o n t r a d i c t o r y resul ts . S n y e r s s t a t e s t h a t the 
b l o o d of d o g s s o m e d a y s after the l i g a t u r e o f b o t h ure ters con-
ta ins o n l y t r a c e s o f a m m o n i a . 

R o m m e l a e r e c o n c l u d e s t h a t the q u a n t i t y o f a m m o n i a in the 
b l o o d is increased after n e p h r e c t o m y ; t h a t the q u a n t i t y is t oo 
s m a l l to e x p l a i n the o c c u r r e n c e of uraemia ; b u t t h a t in a few 
h o u r s after d e a t h a l a r g e q u a n t i t y o f a m m o n i a is f o r m e d in the 
b lood . 



PATHOLOGY OF URAEMIA. 67 

(3,) S c h o t t i n in 1853 s u g g e s t e d t h a t the e x t r a c t i v e s o f the 
b l o o d , — c r e a t i n , Creatinin, leucin a n d tyros in were the real 
po i sons . 

In s u p p o r t o f this O p p l e r found a g r e a t e x c e s s o f creat in in 
t h e b l o o d o f n e p h r e c t o m i s e d a n i m a l s , a n d H o p p e - S e y l e r found 
a g r e a t a c c u m u l a t i o n o f e x t r a c t i v e m a t t e r in the b l o o d o f a 
p a t i e n t w h o h a d p r e s e n t e d uraemic s y m p t o m s in the c o u r s e of 
a n a t t a c k o f cholera . 

(4,) G a u t h i e r h a s s u g g e s t e d t h a t p t o m a i n e s m a y b e the 
p o i s o n o u s s u b s t a n c e s . 

(5,) F e l t z a n d R i t t e r in 1881 c o m m e n c e d a new ser ies of 
r e s e a r c h e s which led to u n e x p e c t e d resul ts . T h e y d e t e r m i n e d 
(# , ) T h a t the i n t r a v e n o u s inject ion o f fresh ur ine c a u s e s con-
vuls ions , c o m a a n d d e a t h ; (£,) T h a t their resu l t s were 
i n d e p e n d e n t o f the i n c r e a s e d p r e s s u r e p r o d u c e d b y the injec -
t ion or o f the o r g a n i c cons t i tuent s ; (c,) T h a t the i n o r g a n i c 
c o n s t i t u e n t s in jec ted s e p a r a t e l y p r o d u c e d the s a m e s y m p t o m s 
a s the ur ine itself, a n d t h a t o f these the p o t a s s i u m s a l t s s h o w e d 
the m o s t powerful t o x i c act ion . 

A s t a s c h e w s k y p u b l i s h e d a b o u t the s a m e t i m e e x p e r i m e n t s 
s u p p o r t i n g these conc lus ions . 

T h e r e is n o d o u b t o f the t o x i c p r o p e r t i e s o f p o t a s s i u m sa l t s , 
b u t B o u c h a r d a n d S n y e r s be l ieve t h a t they d o not p l a y s o e x -
c lus ive a n d p r e p o n d e r a t i n g a p a r t a s F e l t z a n d R i t t e r affirm. 

I n the b l o o d o f two e c l a m p t i c w o m e n in B r a u n ' s w a r d s a t 
V i e n n a , S n y e r s found in o n e 2*07 p a r t s o f p o t a s h per t h o u s a n d , 
a n d in the other 2 06 per t h o u s a n d , a q u a n t i t y ra ther l e s s than 
the n o r m a l a m o u n t . 

O n the other h a n d , L é p i n e found in s o m e e x p e r i m e n t s on 
a n i m a l s b y t e m p o r a r y c o m p r e s s i o n o f t h e renal ar tery , t h a t 
the ur ine s ecre ted b y the in jured k i d n e y s h o w e d d iminut ion of 
i ts so l ids chiefly in p h o s p h o r i c ac id a n d p o t a s h , whi le the 
chlor ides were not d imin i shed , .but ra ther increased . 

(6,) B o u c h a r d a c c e p t s the pos i t ion t h a t the ur ine is i tself 
po i sonous , b u t a t t r i b u t e s this to v a r i o u s s o u r c e s : (<z,) F o o d 
derivat ives , e spec ia l ly p o t a s h s a l t s ; (£,) P r o d u c t s o f intest inal 
putrefact ion a b s o r b e d with the b l o o d ; (cy) A d m i x t u r e o f bile, 
sa l iva , a n d other secre t ions ; (d,) P r o d u c t s o f t i s sue m e t a m o r -
phosis . 

V o i t s a y s , " S y m p t o m s o f d i s e a s e o r i g i n a t e wherever a n y 
s u b s t a n c e which d o e s not b e l o n g to the e c o n o m y a c c u m u l a t e s 
within the b o d y a n d is not e l i m i n a t e d from it ; " a n d h e shows 
t h a t even s u l p h a t e o f s o d a m a y b e de le ter ious u n d e r s u c h cir-
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c u m s t a n c e s . T h e t o x i c effects a r e the resu l t o f interference 
with the n o r m a l e x c h a n g e s which t a k e p l a c e be tween the 
b lood a n d the t i s sues , a n d u p o n which the v i ta l p h e n o m e n a o f 
the la t ter d e p e n d . 

(7,) L é p i n e h a s shown t h a t febrile ur ine is v e r y m u c h m o r e 
p o i s o n o u s than non-febri le ur ine ; a n d B o u c h a r d o b s e r v e d t h a t 
the d a y ur ine is m o r e p o i s o n o u s t h a n t h a t o f the night . T h e 
urine in certa in d i s e a s e s is e s p e c i a l l y p o i s o n o u s , e.g., pern ic ious 
anaemia, j a u n d i c e , c a n c e r o u s c a c h e x i a , chronic B r i g h t ' s 
d i s e a s e , etc. 

(8,) R a d e m a k e r h a s found u r e t h a n e in a l b u m i n o u s ur ine 
a n d s u g g e s t s t h a t this powerful narco t i c m a y b e the c a u s e o f 
uraemic c o m a . 

W e a r e not in a pos i t i on a t p r e s e n t to e x p l a i n prec i se ly t h e 
p a t h o g e n e s i s o f so -ca l l ed Uraemia . I t is p la in t h a t the cl inical 
p h e n o m e n a vary , a n d t h a t there a r e m a n y p o i s o n s to which 
these s y m p t o m s m a y b e due . 

S i n c e the c a s e o f H a r r i e t B . w a s p u b l i s h e d (1884), the 
d o c t r i n e t h a t K t i s s m a u l ' s c o m a is d u e to the p r e s e n c e o f a n 
ac id in the b l o o d h a s g a i n e d g r o u n d ; it is e x t r e m e l y p r o b a b l e 
that s o m e c a s e s o f uraemia a r e d u e to this c a u s e , a l t h o u g h the 
ac id h a s not y e t been identified. Car ter , in his B r a d s h a w e 
lecture, re la tes a c a s e of c o m a with s i g h i n g re sp i ra t ion a n d 
" d e c i d e d l y ac id " b lood . T h e a c i d is p r o b a b l y f o r m e d in the 
intest ine , a n d thence a b s o r b e d into the b lood . 

I f we a r e to g e t a nearer k n o w l e d g e o f t h e s e p r o b l e m s , it 
m u s t b e b y d i f ferent iat ing the cl inical t y p e s , a n d b y r e c o g -
n i s ing the p r o b a b i l i t y t h a t different a g e n c i e s m a y b e a t w o r k 
in e a c h ; m o r e o v e r in o n e w e m a y s e e the effects o f a s u d d e n 
l a r g e dose , in a n o t h e r o f chronic in tox ica t ion . 

Summary.—(1,) U r a e m i a is a conven ien t g e n e r i c n a m e 
g iven to a l a r g e ser ies o f n e r v o u s a c c i d e n t s which o c c u r s in 
B r i g h t ' s d i s ease . 

(2,) I t s c a u s e s m u s t b e l o o k e d for in certa in t o x i c a g e n c i e s 
a r i s i n g in the b lood , in the t i s sues , or in the intes t ines , which 
h a v e not a t p r e s e n t been identif ied with certa inty . 

(3,) N o r m a l ur ine c o n t a i n s a certa in p r o p o r t i o n o f s o m e o f 
these po i sons , so t h a t its retent ion is l iab le to c a u s e t h e m to 
a c c u m u l a t e in the b lood. In d i s e a s e , these or o ther p o i s o n s 
m a y b e p r e s e n t in g r e a t e r q u a n t i t i e s with p r o p o r t i o n a t e l y 
m o r e ser ious resul ts . 

(4,) P o i s o n s a r e k n o w n to b e f o r m e d in the intest ines ; 
when cons t ipa t ion is p r e s e n t this p r o c e s s is fac i l i tated , a n d 
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o p p o r t u n i t y is g iven for their a b s o r p t i o n into the blood. 
Moreover , the intes t ine f o r m s a channe l b y which e l iminat ion 
m a y t a k e p l a c e when t h e rena l funct ion is d e p r e s s e d , s o t h a t 
fai lure o f intes t inal ac t ion is a g r a v e a d d i t i o n a l d a n g e r in 
B r i g h t ' s d i s e a s e . 
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CHAPTER V I I I . 

R E T I N A L C H A N G E S . 

A M A U R O S I S , or defect o f v is ion in a s s o c i a t i o n with d r o p s y , 
w a s not i ced b y Wel l s , in 1812 ; b u t the first a c t u a l o b s e r v a t i o n 
o f ret inal c h a n g e in connec t ion with B r i g h t ' s d i s e a s e w a s 
m a d e post mortem b y T i i rck , in 1850. 

T h e v i sua l defec t s a s s o c i a t e d with B r i g h t ' s d i s e a s e a r e 
d i v i d e d into two c l a s s e s : (1,) T h o s e d u e to uraemic po i son ing , 
in which the v i sua l centres in the bra in a r e chiefly a t fault ; 
a n d (2,) T h o s e d u e t o s t ruc tura l c h a n g e s in the o p t i c nerve 
a n d its ret inal e x p a n s i o n . 

T h e so -ca l l ed uraemic b l i n d n e s s o f the former c l a s s is 
g e n e r a l l y u n a t t e n d e d b y a n y c h a n g e s in the fundi ; b u t 
D o b r o w o l s k y h a s o b s e r v e d t r a n s i t o r y c e d e m a o f the d i scs , 
while L i t t e n h a s not i ced t h a t in uraemic a t t a c k s there is 
swe l l ing a n d c loud ines s a b o u t the d isc . 

In the s e c o n d c l a s s the c h a n g e s o b s e r v e d in the re t ina m a y 
b e e n u m e r a t e d a s fol low : (1,) D i f fused o p a c i t y f rom c e d e m a ; 
(2,) W h i t e p a t c h e s , o f which there a r e two kinds—(a,) r o u n d e d 
s o f t - e d g e d a r e a s o f e x u d a t i o n ; a n d (#,) s m a l l e r b r i g h t r a d i a t -
ing s t r e a k s or s p e c k s ; (3,) H a e m o r r h a g e s ; (4,) O p t i c papi l l i t i s ; 
(5,) D i f fused retinitis , in which m a n y o f t h e s e m a y b e c o m -
bined ; (6,) A t r o p h i c c h a n g e s s e c o n d a r y to i n f l a m m a t i o n ; a n d 
(7,) G e n e r a l ret inal per iarter i t i s . 

A p a r t from the s l ight c h a n g e s which occur in a c u t e uraemic 
po i son ing , n o ret inal affect ions a r e m e t with in p r i m a r y a c u t e 
nephri t i s , t h o u g h t h e y a r e l iab le to s u p e r v e n e r a p i d l y in t h e 
a c u t e a t t a c k s which s o c o m m o n l y occur in t h e c o u r s e o f 
chronic B r i g h t ' s d i s ease . 

T h e y a r e m o s t f requent a n d charac ter i s t i c in the c o n t r a c t i n g 
form, a n d it is to this t h a t m o s t o f the recorded o b s e r v a t i o n s 
refer. I t h a s been d i s p u t e d whether t h e y ever o c c u r in the 
l a r d a c e o u s k idney , a n d this po in t h a s been se t t l ed in the 
af f irmat ive ; b u t a s w h a t is often ca l l ed l a r d a c e o u s d i s e a s e is 
m e r e l y chronic B r i g h t ' s disease—plus l a r d a c e o u s d e g e n e r a t i o n 
— i t is doubt fu l if the o b s e r v a t i o n s recorded a r e o f m u c h 
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value . T h e e x i s t e n c e o f ret inal c h a n g e s , in a p u r e c a s e o f 
p r i m a r y l a r d a c e o u s d e g e n e r a t i o n , h a s y e t to b e p l a c e d on 
record. 

S o m e y e a r s a g o I co l l ec ted a h u n d r e d c a s e s o f c o n t r a c t i n g 
k i d n e y f rom a m o n g m y o u t - p a t i e n t s , a n d t h e s e were e x a m i n e d 
b y Mr. E a l e s , w h o p u b l i s h e d the resu l t o f his o b s e r v a t i o n s in 
t h e B i r m i n g h a m M e d i c a l R e v i e w for J a n u a r y , 1880. O u t o f 
the h u n d r e d c a s e s , re t inal c h a n g e s w e r e p r e s e n t in t w e n t y -
e ight , r a t h e r l e s s t h a n t h e n u m b e r r e c o r d e d b y G a l e z o w s k i 
(fifty o u t o f a h u n d r e d a n d fifty) ; b u t d e c i d e d l y g r e a t e r than 
t h e n ine p e r cent, found b y W a g n e r . 

In s i x t e e n o f t h e s e t w e n t y - e i g h t c a s e s , c h a n g e s were found 
in one e y e o n l y ; p r o b a b l y b e c a u s e t h e y a r e a p t to b e g i n in 
o n e e y e be fore the o t h e r ; t h u s in o n e c a s e a t the first 
e x a m i n a t i o n n o o p h t h a l m o s c o p i c c h a n g e s were found ; two 
m o u t h s la ter s evera l whi te s p e c k s w e r e o b s e r v e d in o n e e y e 
a l o n g a b r a n c h o f the ret inal ar tery , b u t there w a s n o e v i d e n c e 
o f i n f l a m m a t i o n . 

I n t h e s e s i x t e e n c a s e s t h e l e s ions w e r e a s follow : I n s i x , 
severa l r o u n d whi te p a t c h e s ; in five, o n e or two s p o t s on ly ; 
in one , a s i n g l e recent h a e m o r r h a g e n e a r the d i s c ; in two, 
b lack s p e c k s , a s s o c i a t e d in o n e i n s t a n c e with whi te s p e c k s ; in 
one, two l a r g e , round , s o f t - e d g e d , whi t i sh p a t c h e s c lo se to the 
disc . 

In the twe lve c a s e s in which b o t h e y e s w e r e af fected the 
fo l lowing les ions were n o t e d : In four, d i f fuse ret init is in b o t h 
e y e s ; in one , di f fuse ret init is in o n e eye , wi th a s i n g l e 
h a e m o r r h a g e in the o t h e r ; in five, m a n y whit i sh r o u n d p a t c h e s ; 
in two, a few white p a t c h e s . 

I n a d d i t i o n to t h e s e t w e n t y - e i g h t c a s e s , there w e r e t h r e e in 
which the d i s c w a s a b n o r m a l , this s t r u c t u r e b e i n g a b n o r m a l l y 
p i n k (hyperaemic) in one , a n d a b n o r m a l l y p a l e ( a t r o p h i c ) , with 
b l u r r e d e d g e s , in two. T h e first w a s p r o b a b l y a c a s e o f 
inc ip ient neurit is , a n d t h e o thers w e r e v e r y l ike ly a t r o p h y 
s e c o n d a r y t o a s l i gh t neur i t i s ; s o t h a t if w e i n c l u d e t h e m w e 
o b t a i n th i r ty -one c a s e s o u t o f a h u n d r e d , a n u m b e r v e r y c lo se 
to the th ir ty - three per cent, r e c o r d e d b y G a l e z o w s k i . 

A l t h o u g h there is n o e v i d e n c e t h a t t h e s e ret inal c h a n g e s 
ever occur in a c u t e infect ive nephr i t i s s u p e r v e n i n g in h e a l t h y 
k idneys , t h e y a r e v e r y c o m m o n in connec t ion with t h e a l b u -
m i n u r i a o f p r e g n a n c y . B u t the a l b u m i n u r i a o f p r e g n a n c y is 
p r e c e d e d a n d c a u s e d b y chronic b l o o d p o i s o n i n g , o f which the 
ret inal c h a n g e s a r e o n l y a n o t h e r local e x p r e s s i o n . D o u b t l e s s 
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when the k i d n e y s b e g i n to fail in their function, the b l o o d 
p o i s o n i n g r a p i d l y g e t s w o r s e ; b u t it is a condi t ion which 
m u s t b e d a t e d b a c k s o m e t i m e anter ior to the ear l i e s t 
e x p r e s s i o n o f renal trouble . 

Pathology.—With the e x c e p t i o n o f the s l ight o p a c i t y a n d 
c l o u d i n e s s o f the re t ina which m a y occur in the c o u r s e o f a n 
a c u t e uraemic a t t a c k , all these cond i t i ons a r e m e t with on ly 
when the p r i m a r y d i s e a s e is o f s o m e dura t ion , a n d the 
p a t h o l o g i c a l c a u s e s a t w o r k a r e a t l e a s t three in n u m b e r :— 

1. T h e d y s c r a s i a , or a l t ered condi t ion o f the b lood . 
2. S e c o n d a r y d e g e n e r a t i v e c h a n g e s in the s m a l l b l o o d 

vesse l s . 
3. E x c e s s i v e p r e s s u r e o f b l o o d within the vesse l s . 
T h e first is b y far the m o s t i m p o r t a n t , a n d is p r o b a b l y the 

s t a r t i n g po int o f the other two. T h e d y s c r a s i a is c a u s e d b y 
the fai lure o f the k i d n e y s to e l i m i n a t e the p r o d u c t s o f 
d i sa s s imi la t i on , a n d this l e a d s to imper fec t nutr i t ion o f the 
t i ssues , e spec ia l l y to i n f l a m m a t o r y a n d d e g e n e r a t i v e c h a n g e s 
in a n d a r o u n d the wa l l s o f the s m a l l ar ter ies , a n d a l s o to 
o b s t r u c t i o n to the c o u r s e o f the c irculat ion. 

D e n i s s e n k o den ie s the e x i s t e n c e o f a n i n f l a m m a t o r y 
e x u d a t i o n , a n d r e g a r d s the ret inal c h a n g e s a s m e r e l y cede-
m a t o u s ; in a c c o r d a n c e with this v iew h e p r o p o s e s to s u b s t i t u t e 
the n a m e o f o p h t h a l m i a B r i g h t i c a or c e d e m a t o s a for t h a t o f 
a l b u m i n u r i c ret init is ; this op in ion a p p e a r s , however , to b e 
b a s e d on a par t ia l v iew o f the facts . H o l s t o i , who h a s recent ly 
i n v e s t i g a t e d the subjec t , c o m e s to the conc lus ion t h a t the 
affect ion o r i g i n a t e s in in f lammat ion o f the c o a t s o f the s m a l l e r 
arter ies , a n d d e s c r i b e s t h e m a s h a v i n g their wal l s c o n v e r t e d 
into a sh in ing h o m o g e n e o u s m a s s , r eca l l ing the "col lo id" c h a n g e 
o f the v e s s e l s o f the choro id d e s c r i b e d b y Poncet . 

M a g u i r e h a s e x p r e s s e d the op in ion t h a t the les ions a r e the 
result o f d e g e n e r a t i o n a n d not o f i n f l a m m a t i o n ; h e t h i n k s 
e x c e s s i v e i n t r a v a s c u l a r tens ion is the so l e c a u s e , a n d t h a t this 
a l o n e sufficiently a c c o u n t s for the h a e m o r r h a g e s a n d the 
nutr i t ive d i s t u r b a n c e , but , in view o f the pos i t i ve e v i d e n c e of 
i n f l a m m a t o r y c h a n g e s , the e x p l a n a t i o n is no t v e r y sa t i s fac tory . 
W e e k s a s c r i b e s the a l t e r a t i o n s to p r i m a r y v a s c u l a r c h a n g e s of 
a h y a l i n e a n d fibroid character . 

D u k e C h a r l e s , o f B a v a r i a , d e s c r i b e s a g e n e r a l arter i t i s a s the 
essent ia l les ion in the ret inal af fect ions o f B r i g h t ' s d i s e a s e , the 
chief c h a n g e s b e i n g in the v a s c u l a r l a y e r o f the choro id a n d 
the ret ina, but m o r e in the former than in the p a p i l l a or t h e 
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ret ina. T h e c o a t s o f the l a r g e r v e s s e l s in the re t ina a n d p a p i l l a 
p r e s e n t in p a r t s a w a v y s t ruc ture , in o ther p a r t s they a r e 
h o m o g e n e o u s ; n u m e r o u s d i s s e c t i n g a n e u r y s m s occur, a s well a s 
h a e m o r r h a g e s into the s h e a t h o f the vesse l . T h e i n f l a m m a t o r y 
p r o c e s s is m o s t m a r k e d in the c a p i l l a r y a r e a b e t w e e n the 
s m a l l ar ter i e s a n d the veins . H e s t a t e s t h a t the choro ida l 
c a p i l l a r i e s p o s s e s s a n a c t u a l p e r i v a s c u l a r s h e a t h , a n d in s o m e 
p l a c e s fibres a r e present , l y i n g a t r i g h t a n g l e s to the a x i s o f 
t h e vesse l , be tween the e n d o t h e l i u m a n d the per i the l ium. 
T h e t h i c k e n i n g o f the v e s s e l s is c a u s e d b y c e d e m a t o u s 
swe l l ing o f their wal ls , a n d b y the d e g e n e r a t i o n o f m a s s e s o f 
r e d a n d whi te b l o o d c o r p u s c l e s . In p l a c e s the l u m i n a a r e 
n a r r o w e d , a n d t h r o m b o s e s occur. N e a r the ar ter i e s the 
cap i l l ar i e s s h o w a m p u l l a - l i k e d iver t i cu la a n d d i l a t a t i o n s o f 
their walls . T h e s e c h a n g e s a r e s i t u a t e d chiefly in the 
p e r i p a p i l l a r y zone. H e d e s c r i b e s a n infi l tration o f the r o d s 
a n d cones b y s m a l l cells , a n d the f o r m a t i o n o f h y a l i n e m a s s e s 
in the g r a n u l a r layer. H e found n o w h e r e a n y t r a c e o f 
sc leros i s o f nerve fibres. H a e m o r r h a g e s o c c u r in the p i a - m a t r a l 
s h e a t h o f the opt i c nerve , a n d its v e s s e l s s h o w t h i c k e n i n g o f 
the ir wal ls . T h e arter i t i s is s een a l s o in the v e s s e l s o f the 
sc lerot ic , c i l iary b o d y , iris, a n d conjunc t iva . 

I f we e x a m i n e a sec t ion t h r o u g h a s o f t - e d g e d whi te p a t c h 
w e find t h a t the n e r v e fibre l a y e r is g r e a t l y th ickened , 
a n d c o n t a i n s g r a n u l a r m a s s e s 
f o r m e d b y the fus i form en-
l a r g e m e n t o f the nerve fibres ; 
t h e s e fus i form e n l a r g e m e n t s 
often r e a c h a g r e a t s ize , 
b e c o m e filled with f a t t y g r a n -
ules , a n d u l t i m a t e l y b e c o m e 
i s o l a t e d , s o to form s p h e r o i d a l 
b o d i e s {Fig. 12). A r e a s m a y 
a l s o b e inf i l trated with a 
finely fibrillated m a t e r i a l , 
which m a y b e fa ir ly r e g a r d e d 
as c o a g u l a b l e l y m p h . S u c h 
a n e x u d a t i o n m a y o c c u r in 

t h e OUter moleCUlar layer , Fig. 12. S e c t i o n t h r o u g h a t r o p h i c r e t ' n a l p a t c h 

w h e r e l a r g e cavi t ies , s e p a r a t e d & ° Ä
, a t ty d e g e n e r a t i oû of e

*
u d a t l o n

' *
2 00 ( af 

b y the r e m a i n s o f the vert ica l fibres, a r e filled b y this 
s u b s t a n c e . C a p i l l a r y d i l a ta t ion , wi th a m p u l l a - l i k e d iver t i cu la 
o f the v a s c u l a r wal l s , a r e a l s o seen in th i s sect ion. 
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B u t in the other form o f whi te p a t c h e s , s o c o m m o n l y seen 
r a d i a t i n g from the ye l l ow spot , the les ion is different. H e r e 
the r o u n d c o r p u s c l e s a n d . v e r t i c a l fibres o f M ü l l e r a r e affected. 
T h e la t t er b e c o m e swol len a n d filled with m i n u t e oil g l o b u l e s , 
a n d in this condi t ion t h e y p o s s e s s a n u n d u e refract ive power, 
h e n c e their g l i s t e n i n g a p p e a r a n c e ; whi le the r a d i a t e d a r r a n g e -
m e n t o f the s p e c k s is d u e to the fact t h a t these fibres r a d i a t e 
from the ye l low spot . 

D i f fuse o p a c i t y o f the re t ina is m a i n l y d u e to oedema, t h e 
l y m p h s p a c e s a r o u n d the g a n g l i o n cel ls o f the nerve fibre l a y e r 
b e i n g d i s t e n d e d with c l ear fluid, s o t h a t t h e s e d r o p out o f t h e 
sect ion, l e a v i n g l a r g e s p a c e s . B u t there m a y a l s o b e a n 
effusion of c o a g u l a b l e l y m p h , e s p e c i a l l y in the outer m o l e c u l a r 
layer , where it m a y o c c u p y l a r g e cav i t i e s s e p a r a t e d b y the 
r e m a i n s o f the vert ica l fibres, or s u c h a n e x u d a t i o n m a y 
s e p a r a t e the m e m b r a n a l i m i t a n s in terna a n d b a s e s o f Müllems 
fibres from the res t o f the nerve fibre layer , whi le the l a y e r o f 
r o d s a n d cones m a y s h o w r e m a r k a b l e th ickening . O f less 
i m p o r t a n c e a r e the s m a l l g r e y a n g u l a r s p o t s o f p i g m e n t , often 
a r r a n g e d in g r o u p s , which a p p e a r first in the per iphery , a n d 
a r e d u e to c h a n g e s in the p i g m e n t ep i the l ium. I m a y ment ion 
in this p l a c e t h a t v e r y rare ly choro ida l h a e m o r r h a g e m a y occur, 
g i v i n g rise to l oca l i s ed a t r o p h y o f this c o a t a n d a d j a c e n t 
p i g m e n t a r y d i s t u r b a n c e . 

H a e m o r r h a g e s o c c u r m a i n l y into the s h e a t h s o f t h e ret inal 
vesse l s , s o t h a t they a r e u s u a l l y long i tud ina l , r u n n i n g in the 
c o u r s e o f the vesse l s . O c c a s i o n a l l y t h e y m a y b e m o r e diffuse 
a n d o c c u p y a l a r g e a r e a , or even b u r s t into the v i treous . 

O p t i c papi l l i t i s is a n interst i t ia l neuri t i s , with swe l l ing a n d 
"round cell infi l tration o f the connec t ive t i s s u e o f the nerve , 
l e a d i n g in s o m e c a s e s to a t r o p h y o f the nerve fibres. 

I n g e n e r a l ret inal per iar ter i t i s the i n f l a m m a t i o n o f the ar ter i e s 
is a s s o c i a t e d with n u m e r o u s haemorrhages . I t s p a t h o l o g i c a l 
a n a t o m y h a s been s t u d i e d b y Ivanoff , who s t a t e s t h a t the first 
a p p r e c i a b l e c h a n g e is a s e r o u s t r a n s u d a t i o n into t h e ret ina, 
which is for the m o s t p a r t conf ined t o the n e i g h b o u r h o o d o f 
the vesse l s , the i n f l a m m a t i o n a t t a c k i n g chiefly the outer c o a t 
o f the arter ies , the m i d d l e a n d inner c o a t s r e m a i n i n g c o m p a r a -
t ive ly hea l thy . T h e outer c o a t b e c o m e s inf i l trated with nucle i 
a n d d e l i c a t e fibres, which form a n o p a q u e whi te sheath . T h i s 
c a u s e s t h i c k e n i n g o f the v e s s e l s a n d e n c r o a c h e s on the lumen , 
s o a s t o ob l i t era te the s m a l l e r ones . B y the e x t e n s i o n o f the 
i n f l a m m a t i o n from t h e s h e a t h o f the v e s s e l s to the d i sc , this 
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b e c o m e s swol len. I v a n o f f c o n s i d e r s t h e p r o c e s s to b e d i s t inc t 
from a t h e r o m a on the o n e h a n d , or the o r d i n a r y ar ter io - sc l eros i s 
o f B r i g h t ' s d i s e a s e on the o ther ; W e d l be l ieves it to b e 
a t h e r o m a t o u s , a n d A b a d i e s u p p o r t e d this v iew b y p o i n t i n g 
o u t t h a t it on ly o c c u r s in e l d e r l y p e o p l e , b u t N a g e l h a s s ince 
p u b l i s h e d a t y p i c a l e x a m p l e in a y o u n g m a n o f 22. T h e 
h i s to log ica l de ta i l s ent i re ly n e g a t i v e t h e not ion o f a t h e r o m a , 
which is e s s e n t i a l l y a d i s e a s e o f the inner coat , whi le in this 
condi t ion it is the o u t e r c o a t which is a l m o s t e x c l u s i v e l y 
a t t a c k e d . I t s r e l a t i o n s h i p to B r i g h t ' s d i s e a s e is a t t e s t e d b y 
the fact t h a t in five o u t o f the s even h i therto p u b l i s h e d c a s e s 
it w a s s o a s s o c i a t e d . 

A m o n g the further c h a n g e s which occur , a p p a r e n t l y b y a n 
e x t e n s i o n o f the s a m e d i s e a s e d p r o c e s s e s , a r e d e t a c h m e n t o f 
the ret ina, d u e to effusion t a k i n g p l a c e b e h i n d t h a t m e m b r a n e , 
a n d a c u t e g l a u c o m a f rom s u d d e n i n c r e a s e o f p r e s s u r e in the 
pos ter ior o c u l a r c h a m b e r . S e v e r a l c a s e s o f th is k i n d h a v e 
been p l a c e d on r e c o r d b y A n d e r s o n , Col l ins , L a n d e s b u r g , 
W e e k s , a n d others . I r ido -choro id i t i s h a s been o b s e r v e d b y 
L e b e r . 

Course of the Lesions.—It is u n d o u b t e d l y the rule t h a t the 
m o r e i m p o r t a n t ret inal c h a n g e s p e r s i s t until the pat ient ' s 
d e a t h ; b u t they m a y i n c r e a s e or d imin i sh , or even, in s o m e 
cases , d i s a p p e a r entirely . T h e l a s t o c c u r s where t h e renal 
affection a l s o u n d e r g o e s c o n s i d e r a b l e i m p r o v e m e n t or cure , 
a n d is m o s t c o m m o n in the nephr i t i s o f p r e g n a n c y , which is 
s p e c i a l l y l iab le to b e a s s o c i a t e d with ret inal c h a n g e s , a n d y e t 
f requent ly g e t s perfec t ly well, p r o v i d e d t h a t the renewal o f the 
c a u s e is prevented . B u t , in a d d i t i o n t o this qual i f i cat ion o f 
the ru le g iven a b o v e , the i n f l a m m a t o r y s i gns , a s a rule, 
d i m i n i s h a n d d i s a p p e a r , whi le the d e g e n e r a t i v e s i g n s pers i s t . 
T h i s w a s s h o w n in the c a s e o f a m a n w h o w a s u n d e r m y c a r e 
n e a r l y four y e a r s a g o . H e w a s a d m i t t e d with loss o f s ight , 
h e a d a c h e , a n d v o m i t i n g , b u t p r e s e n t e d al l the s i g n s o f chronic 
nephri t i s , p r o b a b l y d u e t o l ead , a s he w a s a h o u s e p a i n t e r b y 
t rade . A t this t ime , A p r i l i c t h , h e c o u l d r e a d n o t y p e 
a t all, there w a s in tense papi l l i t i s in the left eye , with 
a m o d e r a t e d e g r e e of the s a m e les ion on the r igh t s ide , a n d 
charac ter i s t i c r a d i a t i n g p a t c h e s a r o u n d b o t h ye l l ow s p o t s . 
U n d e r a p p r o p r i a t e t r e a t m e n t his g e n e r a l condi t ion i m p r o v e d , 
his h e a d a c h e d i s a p p e a r e d , a n d his v i s ion re turned s o far t h a t 
h e w a s a b l e to r e a d a b o o k or n e w s p a p e r . O n M a y 20th h i s 
v is ion w a s t e s t ed R = § L = T h e s t a t e o f the f u n d u s w a s 
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noted on M a y 30th, when the i n f l a m m a t i o n o f the d i s c s h a d 
s u b s i d e d , a l t h o u g h the p e r i - m a c u l a r p a t c h e s were stil l present , 
a n d h a d even u n d e r g o n e s o m e i n c r e a s e in n u m b e r . 

In 1881 Mr. E a l e s a n d I h a d u n d e r o b s e r v a t i o n a y o u n g 
w o m a n , a g e d 19. S h e w a s a t t h a t t i m e suffer ing from d i m n e s s 
of vis ion, a n d the o p h t h a l m o s c o p e s h o w e d s l i gh t swe l l ing o f 
both d i scs , with white , s o f t - e d g e d p a t c h e s a r o u n d b o t h d i s c 
a n d m a c u l a , b u t no r a d i a t i n g , b r i g h t s t r e a k s . T h e ur ine w a s 
a l b u m i n o u s , a n d c o n t a i n e d cas t s . S h e i m p r o v e d u n d e r t rea t -
m e n t a n d , in s p i t e o f a re lapse , two y e a r s la ter her fundi were 
normal , a n d her V = ~ξ in b o t h eyes . W e m a n a g e d to find 
her a g a i n in 1888, a n d g o t her to c o m e to s e e us , when we h a d 
the sa t i s fac t ion o f finding t h a t her g e n e r a l hea l th w a s fairly 
g o o d , her ur ine w a s still a l b u m i n o u s , b u t conta ined no cas t s , 
a n d , w h a t is m o s t to our p r e s e n t p u r p o s e , her fundi were q u i t e 
normal , with the e x c e p t i o n o f a s m a l l p i g m e n t e d s p o t in e a c h 
retina, with s l ight d i s t u r b a n c e o f t h e choro ida l ep i the l ium. 
A c a s e e n d i n g in recovery in a m a l e h a s a l s o been p u b l i s h e d 
b y A d a m i i c k , while Nove l l i h a s re la ted o n e o f the no t 
u n c o m m o n c a s e s o f recovery from p u e r p e r a l retinitis . I t m u s t 
therefore b e a d m i t t e d t h a t the soft-edged p a t c h e s m a y 
d i s a p p e a r a n d heal. H a e m o r r h a g e s u n d o u b t e d l y b e c o m e 
a b s o r b e d in c o u r s e o f t ime . Dr . M i l e s M i l e y h a s m e n t i o n e d 
the c a s e o f a m a n , a g e d 48, u n d e r the c a r e o f D r . S t e p h e n 
M a c k e n z i e , who, on J u l y 2nd, 1885, w a s s t a t e d to h a v e 
h a e m o r r h a g e a n d whi te p a t c h e s in b o t h eyes , a n d on O c t o b e r 
17th, 24th, a n d 30th t o h a v e n o c h a n g e s present . D i f fuse 
neuro-ret in i t i s s u b s i d e s , b u t a l w a y s l eaves m o r e or less 
p e r m a n e n t d a m a g e b e h i n d ; a n d even the r a d i a t i n g s t r e a k s 
t h e m s e l v e s m a y d i s a p p e a r where the renal d i s e a s e u n d e r g o e s 
m a r k e d i m p r o v e m e n t . T h e c o u r s e o f m u l t i p l e per iar ter i t i s 
is p r o b a b l y a l w a y s p r o g r e s s i v e . 

Diagnostic value.—The d i a g n o s t i c v a l u e o f t h e s e c h a n g e s 
is not e q u a l a n d h a s m a r k e d l imi ta t ions . F o r e x a m p l e , 
haemorrhages occur p r e t t y c o m m o n l y in b l o o d d i s e a s e s , s u c h 
a s leucocythaemia, pern ic ious anaemia a n d p u r p u r a , whi le Mr. 
E a l e s h a s d e s c r i b e d a n u m b e r o f c a s e s in y o u n g l a d s wi thout 
a n y c o n s t a n t e t io log ica l factors , e x c e p t their a g e a n d 
cons t ipat ion . T h e s e h a e m o r r h a g e s a r e a s a rule r o u n d e d a n d 
irregular , b u t t h e y m a y b e s t r i a t e d a n d long i tud ina l l ike t h o s e 
o f B r i g h t ' s d i s e a s e . I h a v e seen a c a s e o f ch lorot ic anaemia, 
who b r o u g h t with her a n o t e s i g n e d b y a v e r y c o m p e t e n t 
o p h t h a l m i c s u r g e o n to s a y t h a t the b e a r e r h a d t y p i c a l 
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a l b u m i n u r i e retinit is , the f u n d u s p r e s e n t i n g n u m e r o u s soft-
e d g e d whi te p a t c h e s . M o r e o v e r , Dr . E d m u n d s h a s r e c o r d e d 
a c a s e o f cerebra l t u m o u r where , in a d d i t i o n to in tense opt i c 

neurit is , there w a s a g r o u p o f r a d i a t i n g p a t c h e s a r o u n d t h e 
m a c u l a which a p p e a r e d a b s o l u t e l y c h a r a c t e r i s t i c o f a l b u m i n u r i c 
retinitis . I t is a l s o cer ta in t h a t di f fuse neuro-ret in i t i s occurs 

in cerebra l t u m o u r a n d in B r i g h t ' s d i s e a s e in a form which is 
ind i s t ingu i shab le . B r u d e n e l l C a r t e r h a s re la ted a c a s e o f 
dif fuse ret init is which w a s r e g a r d e d a s o n e d u e to b r a i n d i s e a s e 

b y D r . H u g h l i n g s J a c k s o n , Dr . N o y e s o f N e w Y o r k , a n d b y 
severa l m e m b e r s o f t h e O p h t h a l m o l o g i c a l C o n g r e s s then 
a s s e m b l e d in L o n d o n . T h e b o y d i e d o f p l e u r i s y s u p e r v e n i n g 
u p o n a d v a n c e d k i d n e y d i s e a s e , a n d n o t r a c e o f bra in m i s c h i e f 
cou ld b e found on m o s t careful e x a m i n a t i o n . N e a r l y a t t h e 
s a m e t i m e there w a s in h o s p i t a l a y o u n g w o m a n w h o s e e y e s 
p r e s e n t e d t y p i c a l e x a m p l e s o f t h e c h a n g e s often a s s o c i a t e d 
with a l b u m i n u r i a , b u t in w h o m , after d e a t h , a t u m o u r w a s 
found in the cerebe l lum, while the k i d n e y s were per fec t ly 
hea l thy . L a s t l y , m u l t i p l e ret inal per iarter i t i s , t h o u g h g e n e r a l l y 
a s s o c i a t e d with B r i g h t ' s d i s e a s e , is m e t with a p a r t f rom th i s 
condi t ion . W e m u s t therefore a d m i t t h a t n o n e o f t h e s e 
a p p e a r a n c e s is a b s o l u t e l y p a t h o g n o m o n i c ; a n d it is cer ta in 
t h a t a d i a g n o s i s b a s e d so l e ly u p o n the a p p e a r a n c e o f t h e 
f u n d u s ocul i is fa l lac ious . O p h t h a l m i c s u r g e o n s a r e well 

a w a r e o f this, a n d a l w a y s look for s o m e of the m o r e o b v i o u s 
s i g n s o f B r i g h t ' s d i s e a s e to conf irm the o p h t h a l m o s c o p i c 
a p p e a r a n c e s . B u t whi le w e c a n n o t a l low t h e m the p r o u d 
pos i t ion o f b e i n g al l -suff ic ient for d i a g n o s i s , w e m u s t a s s i g n 
t h e m a v e r y h i g h p l a c e a m o n g t h o s e ind ica t ions o f d i s e a s e 
which, t a k e n together , l e a d to a n i n d i s p u t a b l e conc lus ion . 
M o r e o v e r , their d i a g n o s t i c v a l u e in p r a c t i c e is all the g r e a t e r 
b e c a u s e it no t u n c o m m o n l y h a p p e n s t h a t fa i lure o f s i g h t is t h e 
first s y m p t o m of d e r a n g e d h e a l t h o b s e r v e d b y the pat ient , s a 
t h a t t h e p r a c t i t i o n e r w h o is c o n s u l t e d for a n a p p a r e n t l y 
trif l ing i m p a i r m e n t o f v i s ion m u s t b e a b l e to r e c o g n i s e the 
g r a v e condi t ion o f the pat ient . 

A m o n g t h e m i n o r p h e n o m e n a o b s e r v e d in the fundus oculi 
o f B r i g h t ' s d i s e a s e a r e p a l l o r o f the v e s s e l s with g r e a t s h a r p -
n e s s o f their centra l l ight s t r e a k s ; often where s u c h ves se l s 
c r o s s a ve in they m a y b e o b s e r v e d to o b s t r u c t its c irculat ion , 
a n d s u c h a vein is p e c u l i a r l y l ike ly t o b e t h e s o u r c e o f 
h a e m o r r h a g e s (MARCUS GUNN). 

N a r r o w i n g o f the ar ter i e s m a y b e seen a s s o c i a t e d wi th 
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d i l a t a t i o n o f the veins . G o w e r s be l i eves in a p e r s i s t e n t s p a s m 
of t h e arter ies , b u t th is n a r r o w i n g is c o n s t a n t l y seen a s a 
c o n s e q u e n c e o f ret inal d i s e a s e a p a r t from B r i g h t ' s d i s e a s e . 

In reference to this q u e s t i o n Mr. E a l e s s a y s , " I c a n n o t conf irm 
the s t a t e m e n t o f Dr . G o w e r s , t h a t this (arter ia l c o n t r a c t i o n ) is 
c o m m o n . O n l y twice, I think, s o m e s l i gh t c o n t r a c t i o n e x i s t e d , 
but I d id not feel s u r e tha t it w a s a b n o r m a l even in t h e s e 
cases . 

" I h a v e recent ly h a d a c a s e o f di f fuse h a e m o r r h a g e into the 
re t ina ; the h a e m o r r h a g e s h a v e c l eared ; the re t ina l o o k s q u i t e 
hea l thy , b u t v is ion is imperfect , a n d the ar ter ie s h a v e con-
t r a c t e d v e r y m u c h s ince I first s a w t h e case . H e r e , t h o u g h 
no s i g n o f d i s e a s e is v is ible , I th ink we m a y s a f e l y infer t h a t 
the re t ina is d a m a g e d , a n d t h a t the c o n t r a c t i o n is a 
c o n s e q u e n c e o f d e g e n e r a t i o n in t h e ret ina, a s it w a s not 
n o t i c e a b l e in the e a r l y s t a g e o f this c a s e , a n d contrac t ion o f 
the ret inal ar ter ie s f rom this c a u s e is c o m m o n . " 

Choroidal hœmorrhage m a y occur l e a d i n g to c i r c u m s c r i b e d 
a t r o p h y a n d p i g m e n t a r y d i s t u r b a n c e . 

" Co l lo id " d e g e n e r a t i o n o f the v e s s e l s o f the choro id h a s 
been d e s c r i b e d b y P o n c e t 

A f t e r p a r e n c h y m a t o u s ret init is there m a y b e s o m e 
p i g m e n t a r y d e g e n e r a t i o n o f the choro id in the form of s m a l l 
g r e y s p o t s a r r a n g e d in g r o u p s ( G O W E R S ) . 

Thickening of the adventitia or l y m p h s h e a t h is v e r y 
c o m m o n , b u t a l w a y s in a s s o c i a t i o n with ret inal d i s e a s e . 

Embolism o f the ret inal ar ter ies h a s b e e n d e s c r i b e d , b u t o f 
l a te y e a r s it h a s c o m e to b e r e c o g n i s e d t h a t p l u g g i n g o f t h e s e 
v e s s e l s is m o r e u s u a l l y t h r o m b o t i c , a n d it is p r o b a b l e t h a t 
s u c h s t a t e m e n t s s h o u l d b e t a k e n to i m p l y t h a t the a r t e r y 
w a s b l o c k e d b y a clot, which b l o c k i n g , in a c c o r d a n c e with the 
p r e v a l e n t doc tr ines o f t h a t t ime , w a s a s s u m e d to h a v e c o m e 
from a d i s t a n c e a n d n o t to h a v e been f o r m e d in situ, a l t h o u g h 
this l a s t s u p p o s i t i o n is now r e c o g n i s e d to b e the m o r e p r o b a b l e 
e x p l a n a t i o n . 

Hœmorrhage into tJie vitreous m a y occur f rom the b u r s t i n g 
of a l a r g e ret inal e x t r a v a s a t i o n . I t c a u s e s p e r m a n e n t d a m a g e 
to vis ion, a n d m a y g i v e r i se to g l a u c o m a ( G O W E R S ) . 

Effects on vision.—In the g r e a t m a j o r i t y o f c a s e s p r e s e n t i n g 
ret inal c h a n g e , t h a t is, in t h o s e in which o n l y a few d e g e n e r a t i v e 
s p e c k s or h a e m o r r h a g e s a r e found, v i s ion is unaffected. A c u t e 
neuro-ret in i t i s m a y b e p r e s e n t w i thout c a u s i n g a n y c o m p l a i n t 
f r o m the pat ient , b u t this is e x c e p t i o n a l . A s a ru le v i s ion is 
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af fected in p r o p o r t i o n to the e x t e n t o f the d i s e a s e , b u t these 
p a t i e n t s r a r e l y b e c o m e q u i t e bl ind, g e n e r a l l y r e t a i n i n g p e r c e p -
t ion o f l ight sufficient to e n a b l e t h e m to s e e to g e t a b o u t . 

Prognostic value.—Valuable a s a r e t h e s e s i g n s for the 
p u r p o s e s o f d i a g n o s i s , the in format ion d e r i v e d from t h e m for 
p r o g n o s t i c p u r p o s e s is o f a m o r e p r e c i s e a n d def inite k ind, 
t h o u g h even here no a b s o l u t e ru le c a n b e e s tab l i shed . 
P u t t i n g the m a t t e r g e n e r a l l y we m a y s a y t h a t s er ious ret inal 
c h a n g e s i n d i c a t e a d v a n c e d d i s e a s e a n d the a p p r o a c h o f dea th , 
the g r e a t e x c e p t i o n to this rule b e i n g p u e r p e r a l nephri t i s , 
which g e n e r a l l y recovers if p r e g n a n c y d o e s not recur. T o b e 
m o r e prec i se , we m a y def ine ser ious ret inal d i s e a s e a s e i ther 
diffuse neuro-ret in i t i s or w e l l - m a r k e d p a t c h e s o f d e g e n e r a t i o n 
a r o u n d the ye l low spot . A few whi te s p e c k s a r e o f no definite 
s igni f icance , they m a y b e found in a d v a n c e d case s , b u t Mr. E a l e s 
o b s e r v e d t h e m in l a d s with funct ional a l b u m i n u r i a u n d e r m y care. 
B y funct ional a l b u m i n u r i a , I m e a n a l b u m i n u r i a o c c u r r i n g in 
p e r s o n s who show no other s i gn or s y m p t o m o f renal d i s e a s e , 
a n d who a n e x p e r i e n c e o f m a n y y e a r s n o w e n a b l e s m e to s a y 
d o not d e v e l o p a n y s u c h condit ion . T h e s o f t - e d g e d r o u n d e d 
p a t c h e s a r e a l s o to b e r e g a r d e d a s n o t incons i s tent with a 
m o d e r a t e l y hopeful v iew of the c a s e , if o ther s y m p t o m s w a r r a n t 
it. H a e m o r r h a g e s a r e less f a v o u r a b l e t h a n ei ther o f the la s t 
two, b u t their v a l u e for p r o g n o s i s d e p e n d s u p o n the k i n d o f 
c a s e in which they occur. T h a t is to s a y , if they occur in 
chronic B r i g h t ' s d i s e a s e t h e y s h o u l d b e r e g a r d e d a s i n d i c a t i n g 
w i d e - s p r e a d arter ia l c h a n g e s , which m a y p r o v e d a n g e r o u s to 
life in v a r i o u s w a y s , b u t a p a r t from t h e s e condi t ions , they d o 
no t d i m i n i s h the p r o s p e c t s o f life. I a m not in a pos i t ion to 
s t a t e a n y t h i n g def inite ly a s to the s igni f icance o f m u l t i p l e per i -
arter i t i s , b u t the c a s e r e c o r d e d b y Dr . M u l e s h a s s ince d ied , 
a n d from the n a t u r e o f the les ion I s h o u l d b e d i s p o s e d to c l a s s 
it with the g r a v e s t f o r m s o f ret inal d i s e a s e , a n d therefore o f 
the w o r s t p r o g n o s t i c m e a n i n g . 

Dr . M i l e s M i l e y h a s , p e r h a p s , m a d e the m o s t i m p o r t a n t 
contr ibut ion to the s ta t i s t i ca l s i d e o f the g e n e r a l ques t ion . H e 
h a s co l l ec ted 164 c a s e s o f chronic renal d i s e a s e a t the L o n d o n 
H o s p i t a l , out o f which n u m b e r 51 w e r e definitely s t a t e d to 
h a v e h a d their e y e s affected. O f the r e m a i n i n g 113, there d i ed 
in h o s p i t a l 28, or 23 per cent. ; whi le o f the 51, there d ied 
d u r i n g the s a m e p e r i o d 27, or n e a r l y 53 per cent. T h e 
m o r t a l i t y o f the af fected c a s e s w a s therefore m o r e t h a n d o u b l e 
t h a t of the unaffected. B u t m e a n s were t a k e n to t r a c e the 
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r e m a i n d e r o f the 51 c a s e s , a n d 18 m o r e were p r o v e d to b e 
d e a d ; the r e m a i n d e r cou ld not b e a c c o u n t e d for. O f t h o s e 
t h a t d ied , o n e l ived e ighteen m o n t h s , b u t all the o thers d i e d 
within a year . B u t it m u s t b e b o r n e in m i n d t h a t all t h e s e 
c a s e s were suff iciently a d v a n c e d to h a v e r e q u i r e d t r e a t m e n t a s 
i n - p a t i e n t s a t the hosp i ta l , s o t h a t the e x t r e m e l y r a p i d 
t e r m i n a t i o n o f the g r e a t e r n u m b e r m u s t b e a t t r i b u t e d to the 
g r a v e n a t u r e o f the g e n e r a l cons t i tu t iona l condi t ion o f t h e 
whole g r o u p o f cases . H a d they been se l ec ted f rom a n out -
p a t i e n t clinic, I h a v e no d o u b t the a v e r a g e d u r a t i o n o f 
life w o u l d h a v e been longer. St i l l , I th ink w e a r e n o t 
jus t i f i ed in e x p e c t i n g t h a t a p a t i e n t who is suf fer ing f rom 
chronic n o n - p u e r p e r a l nephri t i s , w h o h a s di f fuse ret init is , 
or w e l l - m a r k e d d e g e n e r a t i o n a r o u n d the ye l low spot , will 
l ive long, a n d I s h o u l d b e d i s p o s e d to p l a c e the e x t r e m e 
d u r a t i o n o f life u n d e r s u c h c i r c u m s t a n c e s a t two y e a r s , w h a t -
ever the s t a t e o f the g e n e r a l h e a l t h m i g h t be . D r . Co l l in s 
th inks d e t a c h m e n t o f the re t ina in ret init is is a v e r y b a d 
p r o g n o s t i c s i gn ; a n d this is p r o b a b l y worth b e a r i n g in m i n d , 
a s the occurrence o f this c o m p l i c a t i o n m a r k s a n e x t r e m e 
d e g r e e o f t i s s u e d e g e n e r a t i o n . H e is a l s o o f op in ion t h a t 
t h o s e with m e r e l y fa t ty d e g e n e r a t i o n , b y which I t a k e h i m t o 
m e a n s o f t - e d g e d p a t c h e s , or haemorrhages , a r e the m o s t 
favourab le . H e r e , a g a i n , I a m d i s p o s e d to a g r e e with h i m , 
a n d I h a v e a l r e a d y e x p r e s s e d m y s e l f in this sense . 

L e t u s now t r y to s u m u p the fac t s a n d conc lus ions o f th i s 
lecture. W e h a v e seen t h a t the ret inal affect ions in B r i g h t ' s 
d i s e a s e v a r y v e r y m u c h in their o p h t h a l m o s c o p i c a p p e a r a n c e s , 
their a n a t o m i c a l na ture , a n d in their d i a g n o s t i c a n d p r o g n o s t i c 
va lue . W e h a v e l earnt t h a t t h e y a r e p r o b a b l y all d e p e n d e n t 
u p o n a d y s c r a s i a which c a u s e s effusion o f s e r u m or b l o o d , 
i n f l a m m a t i o n o f the v a s c u l a r wal l s or o f the n e r v o u s t i s sues , a n d 
s e c o n d a r y d e g e n e r a t i v e c h a n g e s . F u r t h e r , it h a s been a b u n -
d a n t l y p r o v e d t h a t n o n e o f t h e s e c h a n g e s , t a k e n s i n g l y o r 
together , just i f ies the d i a g n o s i s o f B r i g h t ' s d i s e a s e , b u t t h a t 
they m a y often b e the first indicat ion o f the d i s e a s e , which i s 
e a s i l y conf i rmed b y the ustial e x a m i n a t i o n o f the urine, p u l s e , 
etc. ; a n d we m a y l a y s t r e s s u p o n the i m p r u d e n c e of n e g l e c t i n g 
to look for these conf i rmatory s i g n s be fore c o m m i t t i n g o u r s e l v e s 
to a n opin ion u p o n the n a t u r e o f a n y case . F i n a l l y , w e find 
that , for p r o g n o s t i c p u r p o s e s , these s i g n s m a y b e r o u g h l y d i v i d e d 
into two c l a s s e s : (1,) T h e g r a v e — w h i c h inc ludes diffuse n e u r o -
retinit is , r a d i a t i n g p a t c h e s a r o u n d the ye l low spot , a n d m u l t i p l e 
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per iar ter i t i s ; (2,) T h e b e n i g n — i n c l u d i n g s i m p l e c e d e m a , 
haemorrhage , a n d s o f t - e d g e d r o u n d p a t c h e s ; a n d we may-
v e n t u r e to l a y d o w n the ru le that , a p a r t from p u e r p e r a l 
nephri t i s , the s u b j e c t s o f the former c l a s s will not l ive long, 
a l m o s t cer ta in ly not m o r e t h a n two y e a r s ; w e s h o u l d a l s o 
b e d i s trus t fu l o f h a e m o r r h a g e s , if t h e y occur in p e r s o n s 
w h o s e condi t ion is o therwi se u n f a v o u r a b l e . I d o not th ink 
w e c a n ever r e g a r d a n y ret inal c h a n g e a s favourab le . T h e 
a b o v e c lass i f icat ion is o n l y i n t e n d e d to s e p a r a t e t h o s e 
c h a n g e s which jus t i fy , even in the a b s e n c e o f o ther ind ica -
t ions, a v e r y g r a v e j u d g m e n t o f the future from t h o s e 
which d o n o t af ford grounds^ for t a k i n g a m o r e g l o o m y 
view o f the c a s e t h a n m a y b e w a r r a n t e d b y its o ther 
features . 

Possibilities of Cure. — T h o u g h all author i t i e s a d m i t 
the pos s ib i l i t y o f cure a n d the d i s a p p e a r a n c e o f s p o t s , 
a n d i n s t a n c e s o f m a r k e d i m p r o v e m e n t h a v e been a l r e a d y 
re la ted , s u c h recover ies a r e rare . T h i s is due , no t to 
a n y e s sent ia l incurab i l i ty in the ret inal condi t ion , b u t to 
its d e p e n d e n c e u p o n a n i n c u r a b l e renal d i s e a s e in i ts l a s t 
s t a g e s . 

Summary. 1 . — T h e re t inal c h a n g e s o f B r i g h t ' s d i s e a s e 
cons i s t o f neuri t i s a n d neuro-ret in i t i s , per iarter i t i s , haemor-
r h a g e s a n d whi te p a t c h e s o f d e g e n e r a t i o n . 

2 . — T h e s e d o no t p o s s e s s a n y specif ic c h a r a c t e r s which 
e n a b l e the o b s e r v e r to d i a g n o s e B r i g h t ' s d i s e a s e with a b s o l u t e 
c e r t a i n t y from t h e m a lone . 

3 . — T h e y a r e d e p e n d e n t chiefly u p o n the d i s o r d e r e d 
s t a t e o f the b lood , with which, in the c a s e o f haemorrhages , 
the h i g h ar ter ia l t ens ion a n d the d i s e a s e d v a s c u l a r wal l s 
c o - o p e r a t e . 

4 . — T h e y m a y b e d i v i d e d for p r o g n o s t i c p u r p o s e s into two 
c l a s s e s : (1,) T h e g r a v e — i n c l u d i n g di f fuse neuro-ret in i t i s , 
r a d i a t i n g p a t c h e s a r o u n d t h e ye l low s p o t , a n d m u l t i p l e per i -
arter i t i s ; (2,) T h e b e n i g n — i n c l u d i n g s i m p l e cedema, haemor-
r h a g e s a n d s o f t - e d g e d r o u n d e d p a t c h e s ; the s u b j e c t s o f the 
former g r o u p , with t h e e x c e p t i o n o f c a s e s a r i s i n g from 
p r e g n a n c y , d o not a s a ru le l ive m o r e t h a n two y e a r s ; o f the 
la t ter g r o u p , it can o n l y b e s a i d t h a t their p r e s e n c e d o e s no t 
m a k e the p r o g n o s i s o f the c a s e be t t er or w o r s e ; the a p p a r e n t 
e x c e p t i o n o f the a l b u m i n u r i a o f p r e g n a n c y is e x p l a i n e d b y 
their b e i n g due , in t h a t c a s e , to a d y s c r a s i a not d e p e n d e n t 
so le ly u p o n the renal d i s e a s e . 

6 
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CHAPTER I X . 

H I S T O R Y — C L A S S I F I C A T I O N — E T I O L O G Y . 

ALTHOUGH V a n H e l m o n t r e g a r d e d the k i d n e y s a s t h e s e a t 
o f the c a u s a t i o n o f d r o p s y , a n d the d i s c o v e r y o f C o t u n n i u s 
t h a t the ur ine o f d r o p s y w a s c o a g u l a b l e b y h e a t w a s p u b -
l i shed a s e a r l y a s 1770, there c a n b e n o d o u b t t h a t the who le 
h o n o u r o f e s t a b l i s h i n g t h e t rue re la t ions o f d r o p s y a n d a l b u -
m i n u r i a to d i s e a s e o f t h e k i d n e y s b e l o n g s to the g r e a t 
p h y s i c i a n a n d p a t h o l o g i s t o f G u y ' s H o s p i t a l , RICHARD 
BRIGHT. 

B l a c k a l l , o f E x e t e r , w o u l d p e r h a p s h a v e fores ta l l ed h i m h a d 
h e e n j o y e d e q u a l o p p o r t u n i t i e s for m a k i n g post mortem 
e x a m i n a t i o n s ; but , in t h e fourth edi t ion o f his book , p u b -
l i shed in 1825, B l a c k a l l s h o w s h i m s e l f to b e ent ire ly i g n o r a n t 
o f the local c a u s e s o f d r o p s y , a s s i g n i n g to it a cons t i tu t iona l 
or ig in , a n d inc l in ing to the op in ion t h a t a l b u m i n u r i a w a s d u e 
to the elimination of the dropsical fluid by the urinary passages. 

B r i g h t ' s Reports of Medical Cases, p u b l i s h e d in 1827, 
p r e s e n t a s t r i k i n g c o n t r a s t to this v a g u e h u m o r a l i s m b y the 
def ini te s o l i d i s m o f his p a t h o l o g y . H e d i s t inc t ly a s c r i b e s 
a l b u m i n u r i a a n d d r o p s y to the a l t ered a n a t o m i c a l condi t ion 
o f the k i d n e y s , a n d h e figures a c c u r a t e l y the c h a n g e s in the 
k i d n e y s j u s t a s they a r e r e c o g n i s e d b y u s t o - d a y . 

In his p a p e r s in the first v o l u m e o f Guy's Hospital Reports, 
p u b l i s h e d in 1836, B r i g h t a d d e d a g r e a t d e a l o f cl inical a n d 
p a t h o l o g i c a l in format ion . 

H e h a d l earnt t h a t d r o p s y m i g h t b e s l ight or a l t o g e t h e r 
a b s e n t , a n d t h a t a l b u m i n u r i a m i g h t requ ire l o o k i n g for. H e 
d e s c r i b e d t h e v a r i o u s c o m p l i c a t i o n s , the i n f l a m m a t i o n s o f 
s e r o u s m e m b r a n e s , h a e m o r r h a g e s , a p o p l e x i e s , convuls ions , 
b l indness , a n d c o m a ; h e d r e w a t t en t ion to the f r e q u e n c y o f 
c a r d i a c h y p e r t r o p h y , a n d s u g g e s t e d a n e x p l a n a t i o n which still 
h o l d s its g r o u n d . 

H e r e c o g n i s e d the i m p o r t a n c e o f a l coho l a n d e x p o s u r e to co ld 
a s e t io log ica l factors , whi le his v iews on p r o g n o s i s w e r e truer 
a n d m o r e l iberal t h a n t h o s e which a f t e r w a r d s b e c a m e current . 
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B u t on the a c t u a l n a t u r e o f the p a t h o l o g i c a l p r o c e s s his 
i d e a s were c r a m p e d b y the c o n t e m p o r a r y s t a t e o f p a t h o l o g i c a l 
doctr ines . J u s t a s in t h e s e d a y s e v e r y d i s e a s e is a s c r i b e d to 
a microbe, in B r i g h t ' s t i m e e v e r y t h i n g w a s r e g a r d e d a s d u e to 
a deposit. L a e n n e c ca l l ed tuberc l e a n d c irrhos is o f the l iver 
depos i t s . S o B r i g h t t h o u g h t the v a r i o u s a n a t o m i c a l t y p e s o f 
Br ight ' s d i s e a s e were s t a g e s in the evo lut ion of a d e p o s i t e d 
mater ia l , a n d the h a r d g r a n u l a r k i d n e y w a s the u l t i m a t e resul t 
of the process . 

R a y e r , in 1839, correc t ly d e s c r i b e d the i n f l a m m a t o r y n a t u r e 
o f the lesion, a n d s o m e y e a r s after (1851) F r e r i c h s e x p l a i n e d 
the different a n a t o m i c a l t y p e s b y his d o c t r i n e o f three s t a g e s : 
(1,) H y p e r e m i a with e x u d a t i o n ; (2,) F a t t y d e g e n e r a t i o n o f 
the e x u d a t i o n ; a n d (3,) A b s o r p t i o n o f the e x u d a t e with 
a t r o p h y of the o r g a n . 

J o h n s o n , in his " D i s e a s e s o f the K i d n e y , " p u b l i s h e d in 
1852, m a d e two i m p o r t a n t a d d i t i o n s to the s u b j e c t : (1,) H e 
s h o w e d t h a t the chief s e a t o f a c u t e i n f l a m m a t i o n w a s the 
tubules , a n d tha t in the s eque l the t u b u l a r ep i the l ium u n d e r -
went necros is , d e s q u a m a t i o n , a n d fa t ty d e g e n e r a t i o n ; (2,) H e 
di f ferent iated the s m a l l red k i d n e y a s a t y p e which o c c u r s 
i n d e p e n d e n t l y o f a c u t e in f lammat ion . 

In 1858 V i r c h o w g a v e a n a c a d e m i c a l form to these d i s -
cover ies b y d e s c r i b i n g three c o n d i t i o n s : (1,) P a r e n c h y m a t o u s 
in f lammat ion , o r i g i n a t i n g in the t u b u l a r ep i the l ium ; (2), 
Inters t i t ia l in f lammat ion , o r i g i n a t i n g in the connec t ive t i s sue ; 
a n d (3,) A m y l o i d d e g e n e r a t i o n , o r i g i n a t i n g in the b l o o d 
vesse l s . 

A m y l o i d , w a x y or l a r d a c e o u s d e g e n e r a t i o n h a d been 
prev ious ly r e c o g n i s e d b y R o k i t a n s k y a n d J o h n s o n , b u t o n l y 
a s a c o m p l i c a t i o n , no t a s a d i s t inc t type . 

R o s e n s t e i n , in i860, found Virchow's a c a d e m i c c lass i f icat ion 
too r ig id , a n d d e s c r i b e d : (1,) H y p e r e m i a ; (2,) C a t a r r h a l 
nephri t i s ; (3,) D i f fuse nephri t i s ; a n d (4,) A m y l o i d d e g e n e r -
at ion. 

G r a i n g e r S t e w a r t , in 1868, r e c o g n i s e d three forms o f 
B r i g h t ' s d i s e a s e : (1,) I n f l a m m a t o r y , h a v i n g three s t a g e s : (a,) 
O f i n f l a m m a t i o n ; (b,) O f fa t ty t r a n s f o r m a t i o n ; (r,) O f a t r o p h y . 
(2,) W a x y or a m y l o i d , a l s o h a v i n g three s t a g e s : (<z,) A f f e c t i n g 
ves se l s on ly ; (by) T r a n s u d a t i o n into t u b u l e s ; (c9) A t r o p h y . 
(3,) C irrhot ic or contrac t ing . 

In 1872 Gul l a n d Su-tton i n t r o d u c e d a n ent ire ly new d o c -
trine to e x p l a i n the p a t h o g e n e s i s o f the c o n t r a c t i n g k i d n e y . 
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T h e y re -d i s covered the t h i c k e n i n g o f the v e s s e l s which h a d 
been d e s c r i b e d b y J o h n s o n , a n d a n n o u n c e d the e x i s t e n c e o f a 
g e n e r a l i s e d affect ion o f the s m a l l ar ter i e s a n d cap i l lar i e s , to 
which they g a v e the n a m e o f arterio-capillary fibrosis, a n d o f 
which t h e y m a i n t a i n e d the k i d n e y les ion w a s m e r e l y a p r o -
n o u n c e d loca l e x p r e s s i o n ; the v a s c u l a r d e g e n e r a t i o n h a v i n g 
led to a t r o p h y o f the s u r r o u n d i n g t i s sues . 

B u t the d o c t r i n e o f interst i t ia l nephr i t i s rece ived a new 
i m p e t u s f rom the careful work o f K e l s c h , p u b l i s h e d in 1874, 
a n d in s u c c e e d i n g y e a r s it w a s e n d o r s e d b y B a r t e l s , C h a r c o t , 
a n d G r a i n g e r S t e w a r t . 

I t h a d never been a c c e p t e d b y J o h n s o n , M o x o n or R o b e r t s 
in this country , or b y R o s e n s t e i n , who d e c l a r e d " T h a t there 
cou ld not p r o p e r l y b e s a i d to b e e i ther s tr ic t ly p a r e n c h y -
m a t o u s or s tr ic t ly interst i t ia l nephri t i s ," b o t h t i s sues b e i n g 
affected, a n d " t h a t l a r g e whi te a n d s m a l l red k i d n e y s were 
a l i k e the resul t o f diffuse in f lammat ion ." 

W e i g e r t g a v e g r e a t s u p p o r t to this o p p o s i t i o n b y a p a p e r 
p u b l i s h e d in 1879, in which h e m a i n t a i n e d t h a t the p a r e n -
c h y m a a n d the s t r o m a a r e affected in all c a s e s o f chronic 
B r i g h t ' s d i s e a s e , a n d t h a t p u r e p a r e n c h y m a t o u s nephr i t i s 
e x i s t s on ly a s a n a c u t e d i s e a s e . T h e s e v iews m e t with the 
c o n c u r r e n c e of B a m b e r g e r , a n d were s u p p o r t e d b y the e x p e r i -
m e n t s o f G r ä w i t z a n d I srae l , who found t h a t art i f ic ial ly 
i n d u c e d nephri t i s w a s fo l lowed indif ferent ly b y the s m a l l red 
or l a r g e whi te k idney . 

In 1880 I e x p r e s s e d the re su l t s o f m y own h i s to log ica l 
o b s e r v a t i o n s in the fo l lowing w o r d s : " T h e s m a l l red a n d 
l a r g e whi te k idney , a n d al l the i n t e r m e d i a t e var ie t ies , a r e the 
resul t o f i n f l a m m a t i o n which affects all t h e t i s sues , b u t v a r i e s 
v e r y g r e a t l y in intens i ty . T h e p a r e n c h y m a b e i n g t h e m o s t 
h i g h l y o r g a n i s e d t i s sue , suffers m o s t in p r o p o r t i o n to the 
in tens i ty o f the in f lammat ion . T h e l a r g e p a l e k i d n e y is the 
resu l t o f p r o l o n g e d or r e p e a t e d s e v e r e i n f l a m m a t i o n ; on the 
o ther h a n d , the s m a l l r e d k i d n e y i n d i c a t e s a n i n f l a m m a t o r y 
p r o c e s s o f p r o l o n g e d d u r a t i o n b u t o f m i n i m u m intens i ty ; a n d 
the i n t e r m e d i a t e var i e t i e s c o r r e s p o n d to all the different 
d e g r e e s o f in tens i ty p o s s i b l e b e t w e e n t h e two e x t r e m e s . T h e 
fact o f the e x i s t e n c e o f an indefinite number of intermediate 
or mixed forms be tween t h e two t y p i c a l var ie t i e s o f t h e l a r g e 
white a n d s m a l l red k i d n e y is a s t r o n g a r g u m e n t in favour o f 
the d o c t r i n e o f unity." 

S i n c e t h a t t i m e there h a s been no c o n s p i c u o u s a t t e m p t to 
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revive the doc tr ines o f V i r c h o w , a n d the op in ion t h a t the 
les ion is a diffuse nephr i t i s in al l f o r m s o f chronic B r i g h t ' s 
d i s e a s e h a s s t e a d i l y g a i n e d g r o u n d . 

C L A S S I F I C A T I O N . 

I n the p r e c e d i n g s k e t c h o f the h i s t o r y o f the d o c t r i n e o f 
B r i g h t ' s d i s e a s e , I h a v e r e c o r d e d t h e fa i lure o f s u c c e s s i v e 
a t t e m p t s to c lass i fy the v a r i o u s c l inical f o r m s u p o n a n 
a n a t o m i c a l bas i s . 

I p r o p o s e to a d o p t a n e t io log ica l c lass i f icat ion, which I 
h o p e will b e found to a d a p t i t se l f to t h e fac t s o f cl inical 
o b s e r v a t i o n a s well a s to p a t h o l o g y . T h e fo l lowing a r e the 
p r o p o s e d d iv i s ions : 

( i , ) Infect ive N e p h r i t i s ; 
(2,) T o x i c N e p h r i t i s ; 
(3 , ) O b s t r u c t i v e Nephr i t i s . 
T h e first divis ion inc ludes all t h o s e c a s e s o f a c u t e or 

chronic nephri t i s o c c u r r i n g a s a resu l t o f a c u t e or chronic 
infect ive d i s e a s e s . T h e nephr i t i s is d i rec t ly d e p e n d e n t u p o n 
the infect ive p r o c e s s , h e n c e its n a m e . A n a t o m i c a l l y it inc ludes 
m o s t c a s e s o f a c u t e p a r e n c h y m a t o u s nephri t i s , o f chronic fa t ty 
k idney , a n d m a n y o f t y p i c a l g r a n u l a r k idney , for n u m e r o u s 
o b s e r v a t i o n s h a v e p r o v e d t h a t a c u t e nephr i t i s fo l lowing 
infect ive d i s e a s e {e.g., s car la t ina , enter ic fever, p n e u m o n i a ) , 
m a y d e v e l o p this form. 

T h e s e c o n d div is ion inc ludes the g r e a t g r o u p o f chronic 
B r i g h t ' s d i s e a s e d u e to l ithaemia, a n d is s p e c i a l l y a s s o c i a t e d 
with t h e s m a l l red g r a n u l a r k i d n e y , b u t o w i n g t o the occur-
rence o f intercurrent a c u t e a n d s u b a c u t e a t t a c k s o f nephr i t i s 
the k i d n e y s a r e often e n l a r g e d a n d fatty . I t p r o b a b l y 
d e p e n d s u p o n irr i tat ion o f the k i d n e y s b y the e x c e s s i v e 
e l iminat ion o f p o i s o n s o f which ur ic a c i d is the t y p e . I t 
inc ludes the a c u t e nephr i t i s o f a c u t e g o u t , o f p o i s o n i n g b y 
a n i m a l , v e g e t a b l e or minera l p o i s o n s , a n d cer ta in c a s e s o f 
p r i m a r y a c u t e nephr i t i s u s u a l l y a t t r i b u t e d t o chill, b u t in 
which there is p r o b a b l y a n a l r e a d y e x i s t i n g d y s c r a s i a . S u c h 
a c u t e c a s e s a r e m e t with o c c a s i o n a l l y in i n d i v i d u a l s who g e t 
d r u n k on beer a n d lie ou t all night . 

T h e third divis ion inc ludes all c a s e s d e p e n d e n t u p o n 
o b s t r u c t i o n to the outf low of urine. T h e y occur c o m m o n l y in 
m a l e s a s a c o n s e q u e n c e o f s t r i c ture or e n l a r g e d p r o s t a t e , in 
f e m a l e s from p r e s s u r e on the ure ters c a u s e d b y p r e g n a n c y or 
pe lv ic d i s ease s . 
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I n e a c h o f t h e s e c l a s s e s we m a y m e e t with the u r i n a r y a n d 
other s y m p t o m s o f a c u t e or chronic nephri t i s , wni le the 
post mortem a p p e a r a n c e s m a y b e t h o s e o f a c u t e nephri t i s , o f 
chronic f a t t y k idney , or o f c o n t r a c t i n g k idney . 

Lardaceous or waxy d e g e n e r a t i o n is not m a d e a spec ia l 
g r o u p b e c a u s e it is o n l y when a s s o c i a t e d with chronic nephr i -
t is t h a t it d e s e r v e s to b e ca l l ed B r i g h t ' s d i s ease . G e n e r a l 
l a r d a c e o u s d e g e n e r a t i o n af fect ing liver, sp leen , k i d n e y s , intes-
t inal m u c o u s m e m b r a n e , l y m p h a t i c g l a n d s , heart , etc., h a s n o 
o ther t i t le to b e ca l l ed B r i g h t ' s d i s e a s e t h a n the o c c u r r e n c e o f 
a l b u m i n u r i a , a n d even t h a t is no t a l w a y s c o n s t a n t (FÜR-
BRINGER). W h a t e v e r m a y h a v e been the c a s e tw

T
enty y e a r s 

a g o , it c a n n o t b e m a i n t a i n e d now, a n d cer ta in ly will no t b e 
a d m i t t e d here , t h a t a l b u m i n u r i a a n d B r i g h t ' s d i s e a s e a r e 
s y n o n y m o u s . 

T h e l a r d a c e o u s k i d n e y o f m o s t a u t h o r s is chronic nephr i t i s 
a s it o c c u r s in chronic infect ive d i s e a s e s , e.g., l o n g s t a n d i n g 
s u p p u r a t i o n s , phthis i s , etc., in which l a r d a c e o u s d e g e n e r a t i o n 
m a y occur j u s t a s it m a y in a n y o ther form o f chronic 
B r i g h t ' s d i s e a s e . 

I t s re la t ion to s u p p u r a t i o n is b y n o m e a n s s o c o n s t a n t a s 
h a s been t a u g h t ; for o u t o f s i x t e e n c a s e s o f chronic nephr i t i s 
o c c u r r i n g in these c i r c u m s t a n c e s , co l l ec ted f rom the p a t h o -
log ica l r e g i s t e r s o f the G e n e r a l H o s p i t a l , l a r d a c e o u s d e g e n e r -
a t ion w a s p r e s e n t in two only. 

I a d m i t t h a t l a r d a c e o u s d i s e a s e is l e s s c o m m o n in B i r m i n g -
h a m t h a n in L o n d o n or E d i n b u r g h ; this is a s t r i k i n g a n d 
cur ious fact ; b u t the d i s e a s e is b y n o m e a n s u n k n o w n , a n d 
its re la t ive rar i ty m a k e s its t r u e re la t ion to B r i g h t ' s d i s e a s e 
m o r e a p p a r e n t . 

T h i s is after all o n l y r e v e r t i n g t o the o lder op in ion o f 
R o k i t a n s k y a n d J o h n s o n . 

GENERAL ETIOLOGY. 

PREDISPOSING CAUSES .—There c a n b e n o d o u b t in the 
m i n d s o f p a t h o l o g i s t s o f the r e m a r k a b l e f r e q u e n c y o f B r i g h t ' s 
d i s e a s e in this country , a l t h o u g h t h e R e g i s t r a r - G e n e r a l ' s 
re turns a n d even our h o s p i t a l r e g i s t e r s fail to g i v e a n a d e q u a t e 
a c c o u n t o f it. 

O u t o f a to ta l n u m b e r o f d e a t h s in E n g l a n d a n d W a l e s for 
the y e a r 1884, a m o u n t i n g t o 530,828, o n l y 6,297, or π p e r 
c e n t , a r e r e t u r n e d a s h a v i n g been r e g i s t e r e d u n d e r the v a r i o u s 
t e r m s which a r e i n c l u d e d b y B r i g h t ' s d i s e a s e . In this dis tr ict , 
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the W e s t M i d l a n d , there were on ly s i x h u n d r e d a n d n ine ty 
out o f a tota l o f 56,938 d e a t h s , or Γ2 per cent. 

In L o n d o n a l o n e d u r i n g t h a t y e a r there were 11,000 d e a t h s 
in p e r s o n s over fifty y e a r s o f a g e , o f which on ly seven h u n d r e d 
a n d s i x t y were r e g i s t e r e d a s B r i g h t ' s d i s e a s e ; b u t M a h o m e d 
h a s to ld u s t h a t in the post mortem r e g i s t e r s o f G u y ' s 
H o s p i t a l , h e found out o f a h u n d r e d a n d fifty c a s e s over fifty 
y e a r s o f a g e , s i x t y - t w o i n s t a n c e s o f chronic B r i g h t ' s d i s e a s e , a 
propor t ion o f o n e in 2*42, s o t h a t i n s t e a d o f seven h u n d r e d 
a n d s i x t y , there s h o u l d h a v e been 4,546 c a s e s o f B r i g h t ' s 
d i s e a s e . 

O n e x a m i n i n g the p a t h o l o g i c a l r e g i s t e r s o f the G e n e r a l 
H o s p i t a l for ten y e a r s , f rom 1875

 t o
 1884, ou t o f 1,213 d e a t h s 

a t all a g e s there were no less than three h u n d r e d a n d e i g h t y -
three c a s e s o f a c u t e a n d chronic B r i g h t ' s d i s e a s e , g i v i n g a 
p e r c e n t a g e o f 31*5 or a p r o p o r t i o n o f a b o u t o n e in three. 

B u t the R e g i s t r a r - G e n e r a l ' s r e turns s h o w t h a t there h a s 
been a n increase in the n u m b e r o f c a s e s r e g i s t e r e d a s d u e to 
this c a u s e , the increase b e i n g m a i n l y in the less o b v i o u s form 
of chronic B r i g h t ' s d i s e a s e ; for while in 1875, ou t o f a p o p u l a -
tion of twenty - two mil l ions , 3,841 c a s e s were r e g i s t e r e d u n d e r 
B r i g h t ' s d i s e a s e , o f which n u m b e r n ine h u n d r e d a n d s e v e n t y -
e igh t were d e s c r i b e d a s "nephritis"; in 1893, with a p o p u l a t i o n 
of twenty -n ine mil l ions , 8,098 c a s e s were r e g i s t e r e d a s B r i g h t ' s 
d i s e a s e , o f which n u m b e r on ly 1,912 were d e s c r i b e d a s "acute 
nephritis? T h e i n c r e a s e o f p o p u l a t i o n w a s th i r ty -one per 
c e n t , o f c a s e s o f nephritis s i x t y - t w o per c e n t , a n d o f B r i g h t ' s 
d i s e a s e o n e h u n d r e d a n d ten per c e n t ! 

T h i s resul t is in all p r o b a b i l i t y d u e to the fact t h a t the 
profess ion is b e g i n n i n g to look for la tent c a s e s o f B r i g h t ' s 
d i s e a s e a n d h a s learnt to r e c o g n i s e t h e m bet ter than w a s 
former ly the case . 

I th ink we m a y a s s u m e the p o w e r o f recogn i t ion to b e a 
uni form factor in the c o m p a r i s o n o f o n e r e g i s t r a t i o n dis tr ic t 
with another , for the p u r p o s e o f a s c e r t a i n i n g whether there is 
a n y g r e a t difference in the f requency o f the d i s e a s e in p a r t i c u -
lar p o r t i o n s of this k i n g d o m . T h e fo l lowing a r e the resu l t s of 
the figures w o r k e d o u t a s p e r c e n t a g e s for the y e a r 1884 : — 

Al l Eng land 
London 
South Eastern 
South Midland-
Eastern 

1*4 11 

i'4 „ 
o'9 „ 

I*I per cent. 
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South Western-
West Midland 
North Midland 
North Western 
Y o r k -
Northern -
W a l e s -

ι Ό 

Ι Ό 

Ι Ό „ 

o'7 ,, 

ι *4 per cent. 

T h i s distr ict , the W e s t M i d l a n d , is v e r y l i tt le a b o v e the 
a v e r a g e . T h e influence o f g r e a t t o w n s d o e s not s e e m to b e 
v e r y dec ided , l o o k i n g a t the h i g h figure o f W a l e s , a n d the low 
figures o f all the nor thern dis tr ic ts . 

I a m not incl ined to r e g a r d this t a b l e a s g i v i n g in format ion 
o f a t o o t r u s t w o r t h y character . I t is v e r y r e m a r k a b l e t h a t 
the e a s t e r n distr ict , in which s t o n e is s o c o m m o n , s t a n d s s o 
low. I t is c o n t r a r y to w h a t w e k n o w of the e t i o l o g y o f 
B r i g h t ' s d i s e a s e , a n d is p r o b a b l y e x p l a i n e d b y the fact t h a t 
the form of the d i s e a s e s e t u p b y uric a c i d is the t y p e m o s t 
l ike ly to b e over looked . 

P u r d y finds t h a t B r i g h t ' s d i s e a s e is v e r y m u c h m o r e c o m -
m o n in the E a s t e r n a n d N o r t h e r n p a r t s o f the U n i t e d S t a t e s ; 
it is m o s t c o m m o n in N e w J e r s e y , N e w Y o r k , Connec t i cu t , 
M a s s a c h u s e t t s a n d N e w H a m p s h i r e , l e a s t p r e v a l e n t in G e o r g i a , 
N e b r a s k a , N o r t h C a r o l i n a a n d A r k a n s a s . H i s figures o f the 
m o r t a l i t y in the v a r i o u s r e g i o n s a r e v e r y s t r i k i n g : — 

T h e p r e v a l e n c e o f B r i g h t ' s d i s e a s e is s a i d t o b e e q u a l l y 
g r e a t in H o l l a n d , D e n m a r k , S c a n d i n a v i a , a n d on t h e s h o r e s 
o f the B a l t i c , which s h a r e the c o m m o n p r e d i s p o s i n g c a u s e , a 
C O L D M O I S T C L I M A T E . 

In s u c h a n a t m o s p h e r i c m e d i u m t h e funct ions o f t h e sk in 
a r e h a b i t u a l l y d e p r e s s e d , a n d a n u n d u e s h a r e o f the w o r k o f 
e l iminat ion is thrown u p o n the k i d n e y s . A g e n e r a l p a t h o -
log ica l l a w l inks t o g e t h e r e x c e s s i v e funct ion a n d p r o n e n e s s to 
d i s ease . In t rop ica l c l i m a t e s w e h a v e a c o n v e r s e i l lus trat ion 
in the g r e a t p r e v a l e n c e o f s k i n d i s e a s e s . 

B u t , in all p r o b a b i l i t y , it is not s i m p l y a n e x c e s s o f work 
t h a t the k i d n e y s a r e c a l l e d u p o n to do. G a r r o d s t a t e s t h a t s u p -
press ion o f p e r s p i r a t i o n is fo l lowed b y i n c r e a s e d a c i d i t y o f the 
urine, a n d from this w e m a y infer d i m i n i s h e d a l k a l i n i t y o f the 
b lood , l e a d i n g to the a c c u m u l a t i o n o f ur ic a c i d in the s y s t e m . 

S e m m o l a be l i eved the chie f effect o f chill to b e an 
a l t era t ion o f the b l o o d a l b u m i n o i d s r e s u l t i n g in renal irr i ta-

Eastern States 
Northern States -
Southern and Western States 

1 9 7 3 per million. 

i7*38 
1-5 to 2 „ 
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tion, h y p e r a e m i a a n d a l b u m i n u r i a , which is fo l lowed b y 
g e n e r a l nutr i t ive c h a n g e s a n d a n a t o m i c a l a l t e r a t i o n s in the 
k i d n e y s . In effect h e t h o u g h t t h a t the a l t e r e d b l o o d a l b u -
m i n o i d s a c t l ike e g g a l b u m e n when in jec ted into the ve ins , 
b e c o m i n g r e a d i l y di f fus ible t h r o u g h the g l o m e r u l a r wal l s a n d 
a p p e a r i n g in the urine. T h u s h e m a d e a l b u m i n u r i a the first 
l ink in the chain o f s e q u e n c e s , t o b e fol lowed b y s t r u c t u r a l 
a l t era t ion in the k idney . 

S u c h a t h e o r y n e e d s proof, a n d o f this n o n e is offered. 
O n the contrary , the a n a l o g y o f e g g - a l b u m i n u r i a is a w e a k 

one, for it l e a v e s n o ill effects on the k i d n e y s ( S N Y E R S ) . 
Moreover , T i z z o n i found t h a t a l b u m e n from t h e ur ine o f 
B r i g h t ' s d i s e a s e when in jec ted into the ve ins o f a n i m a l s d i d 
not c a u s e a l b u m i n u r i a , a n d there a r e m a n y c a s e s on r e c o r d 
or k n o w n to m e o f a l b u m i n u r i a t h a t h a s p e r s i s t e d for y e a r s 
wi thout g i v i n g r ise to a n y o ther s y m p t o m o f B r i g h t ' s d i s ease . 

Sex.—It is c o m m o n l y s t a t e d t h a t B r i g h t ' s d i s e a s e is m o r e 
c o m m o n in m a l e s t h a n in females . T h e p a t h o l o g i c a l reg i s ter 
o f the G e n e r a l H o s p i t a l s h o w s its p r o p o r t i o n to al l d e a t h s in 
ei ther s e x to b e in m a l e s 43*4, in f e m a l e s 40*6. B a m b e r g e r 
finds n o difference. 

In w o m e n there a r e spec ia l c a u s e s , s u c h a s p r e g n a n c y , 
u ter ine a n d o v a r i a n t u m o u r s , a n d pe lv ic i n f l a m m a t i o n , which 
a r e i m p o r t a n t a n d c o m m o n fac tors ; b u t a g a i n s t t h e s e w e m a y 
p l a c e the g r e a t e r e x p o s u r e o f m e n , their h a b i t s in food a n d 
dr ink , a n d the f requency of cyst i t i s , s tr ic ture , etc. 

Age.—Acute B r i g h t ' s d i s e a s e is m u c h m o r e c o m m o n in 
chi ldren t h a n a d u l t s on a c c o u n t o f its re la t ion to a c u t e 
infect ive d i s e a s e s , e s p e c i a l l y s c a r l a t i n a . C h r o n i c B r i g h t ' s 
d i s e a s e is m o r e f requent after m i d d l e life. 

T h e m o r t a l i t y f rom B r i g h t ' s d i s e a s e s h o w s a p r o g r e s s i v e 
i n c r e a s e a s a g e a d v a n c e s ; a fact p e r m i t t i n g the j u s t inference 
t h a t chronic B r i g h t ' s d i s e a s e is m u c h m o r e fata l t h a n acute . 

U n d e r 5 15 « S 35 45 55 65 
t o t o t o t o t o t o t o 

5 I S 25 35 45 55 65 75 

Males 168 MS 189 290 469 644 724 606 

Females I 4 0 123 174 284 412 482 543 488 
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Heredity.—There is a n u n d o u b t e d t e n d e n c y in B r i g h t ' s 
d i s e a s e to a t t a c k m e m b e r s o f the s a m e f a m i l y a n d to a p p e a r 
in s u c c e s s i v e g e n e r a t i o n s . 

I n a c a s e o f c o n t r a c t i n g k i d n e y in a lad , seen in consu l ta t ion 
with D r . J . A . L y c e t t , o f W o l v e r h a m p t o n , his father a n d two 
p a t e r n a l unc les h a d d i e d o f B r i g h t ' s d i s e a s e . O t h e r s t r i k i n g 
i n s t a n c e s h a v e been p u b l i s h e d (MEIGS, KIDD). T h i s m a y b e 
a t t r i b u t e d to its re la t ion to g o u t a n d lithaemia. T h e r e is 
p r o b a b l y a n inher i ted v ice o f s t r u c t u r e or funct ion ; a thin 
i l l -deve loped sk in is u n d o u b t e d l y a t r a n s m i s s i b l e pecu l iar i ty 
which h a s c o m e u n d e r m y o b s e r v a t i o n in this connect ion. 
T h e h a b i t o f c o n s t i p a t i o n , u p o n w h a t e v e r it d e p e n d s , is a l s o a 
f ea ture c o m m o n to fami l ies , a s a r e a l s o the h a b i t s o f e a t i n g 
a n d d r i n k i n g to e x c e s s . T h e fo l lowing is a n e x a m p l e o f 
three c a s e s o f B r i g h t ' s d i s e a s e in o n e fami ly . 

C A S E 3.*—Will iam E . , a g e d seventeen, waggoner, admitted Dec . n t h , 
1887, with dropsy of face, legs and abdomen. Four weeks before he 
had got very wet ; this was followed b y shivering, lumbar pain, swelling 
of face, legs and belly, with diminished urine. In a week the pain went 
away, the urine increased in amount, and the dropsy diminished. 

H e could remember no previous illness, and his statement was con-
firmed b y his mother ; he had never had scarlatina. His work exposed 
him to wet and cold. 

His father had died of kidney disease, aged thirty-two ; and an uncle 
was at present under treatment in hospital for the same condition. 

Patient was a slightly-built lad, with a little cedematous swelling of 
face and legs. T . 99*2° ; P. 72 ; R. 19 ; tongue clean ; bowels regular; 
no ascites ; .liver and spleen normal. 

Heart's apex in fifth interspace internal to vertical nipple line ; a 
systolic murmur at apex. Pulse 72, regular, full. Urine 48 oz. ; sp. gr. 
1010 ; acid ; contains albumen and blood. 

Dec . 14th. Better ; no cedema of legs ; urine 60 oz. 
Dec . 15th. Urine 50 oz. ; sp. gr. 1018 ; acid ; pale straw colour ; 

mucous cloud ; urea 242 grains pro die ; albumen a cloud ; a trace of 
blood ; hyaline, epithelial and granular casts, red and white blood cor-
puscles and renal epithelium. 

Dec . 16th. N o cedema of face now. 
D e c . 26th. Urine 52 oz. ; sp. gr. 1014 ; acid ; opaque, pale straw 

co lour; mucous depos i t ; urea 251*68; a cloud of a l b u m e n ; a few 
granular casts, red and white blood corpuscles and a few renal epithelia. 

Jan. 4th. Al lowed to ge t up. 
Jan. 5th. Urine 46 oz. ; sp. gr. 1020 ; acid ; dark straw colour ; 

mucous deposit ; urea 344 grains pro die ; a cloud of albumen ; a very 
little blood ; no casts or renal epithelium. 

Jan. 10th. A b u n d a n t haematuria, causing headache ; sent back to bed. 
N o cedema. 

* Recorded b y Mr. Teiche lmann, clinical assistant. 
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Jan. 14th. Urine 52 oz. ; sp. gr. 1015 ; neutral ; pale straw colour ; 
urea 274 grains pro die ; a faint cloud of albumen ; no blood ; a few 
hyaline casts. 

H e was discharged on Jan. 25th, without any further relapse 

Social State.—Bright's d i s e a s e a t t a c k s all c l a s s e s , b u t there 
a r e o c c u p a t i o n s t h a t a r e s p e c i a l l y l iab le to it ; t h e s e are , the 
m a n u f a c t u r e a n d s a l e o f a lcohol ic d r i n k s , brewers , d is t i l lers , 
p u b l i c a n s , a n d the l ike ; w o r k e r s in l ead , file c a s t e r s , g l a s s 
cutters , w o r k p e o p l e in whi te l e a d factories , pa in ters , l ap idar i e s , 
etc. ; t h o s e s p e c i a l l y e x p o s e d to co ld or d a m p — w e l l s inkers , 
miners , etc., a n d to e x t r e m e c h a n g e s o f t e m p e r a t u r e — f u r n a c e 
men, iron workers , s t o k e r s , etc. 

Diet.—Our h a b i t s a s to food a n d d r i n k c o n s t i t u t e a n et io-
log ica l fac tor o f g r e a t i m p o r t a n c e . 

W e a r e g r e a t e a t e r s o f butcher 's m e a t , which is no t on ly the 
g r e a t s o u r c e o f u r e a a n d uric ac id , b u t a l s o c o n t a i n s a l a r g e 
q u a n t i t y o f a c i d sa l t s , b y which the a l k a l i n i t y o f the b l o o d is 
r e d u c e d with resu l t s a l r e a d y deta i l ed . 

W e a g g r a v a t e this evil b y d r i n k i n g beer, c o n t a i n i n g a l a r g e 
a m o u n t o f ac id , chiefly in the form of ace t i c acid. 

F i n a l l y , w e c o n s u m e a n e n o r m o u s q u a n t i t y o f a lcohol in 
other forms , which is a l m o s t whol ly e l i m i n a t e d b y the k i d n e y s , 
a n d which cer ta in ly l e a d s to s t ruc tura l d i s e a s e o f the liver. 

G l a s e r e x a m i n e d the ur ine o f a n u m b e r o f h e a l t h y y o u n g 
m e n before a n d after t a k i n g alcohol , a n d found t h a t the after 
ur ine c o n t a i n e d l eucocytes , t u b e c a s t s , a n d l a r g e q u a n t i t i e s o f 
c r y s t a l s o f o x a l a t e o f l ime a n d uric ac id . T h e effect o f a 
s ing l e d o s e p a s s e d off in th i r ty - s ix h o u r s b u t c o n t i n u e d e x c e s s 
p r o d u c e d a c u m u l a t i v e effect. 

Previous Diseases.—Chronic heart , lung , a n d liver d i s e a s e s , 
b y l e a d i n g to i m p a i r m e n t o f a s s i m i l a t i o n , a n d e s p e c i a l l y to 
the imper fec t fulf i lment o f the g r e a t u r e a - f o r m i n g function, 
a r e u n d o u b t e d l y r e m o t e c a u s e s o f B r i g h t ' s d i s ease . 

S o , too, h a b i t u a l c o n s t i p a t i o n p r e d i s p o s e s b y f a v o u r i n g a 
d y s c r a s i a c a u s e d b y imper fec t intes t inal e l iminat ion , a s well 
a s p e r h a p s b y the a b s o r p t i o n o f a n i m a l a l k a l o i d s , f o r m e d in 
the putre fac t ive p r o c e s s e s which t a k e p l a c e when food 
r e m a i n s too l o n g in the a l i m e n t a r y cana l . 

EXCITING CAUSES .—Of the exciting causes o f B r i g h t ' s 
d i s e a s e , there a r e three g r e a t g r o u p s , w h o s e eff iciency is 
e s t a b l i s h e d b y a n o v e r w h e l m i n g m a s s o f ev idence . T h e b e s t 
k n o w n o f t h e s e c l in ica l ly is S i e g r e a t g r o u p o f acute a n d 
chronic infective diseases. 
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A c u t e d i s e a s e s > s u c h a s s c a r l a t i n a , p n e u m o n i a , t y p h o i d 
fever, var io la , d iphther ia , m e a s l e s , var ice l la , tonsi l l i t is , v a c c i n i a 
(PERL), c h o l e r a n o s t r a s a n d A s i a t i c a , a n d a c u t e r h e u m a t i s m 
(E. WAGNER), g i v e r i se to a c u t e n e p h r i t i s ; whi le chronic 
d i s e a s e s , s u c h a s phth i s i s , chronic sept icaemia , a n d m a l a r i a l 
fever c a u s e chronic nephri t i s . 

I s there a n y p r i m a r y a c u t e infect ive nephr i t i s which o c c u r s 
a p a r t f rom the p o i s o n s o f t h e s e d i s e a s e s ? O f l a t e y e a r s a 
ser ies o f c a s e s s u p p o r t i n g th is v iew h a s b e e n p u b l i s h e d b y 
F i e s s i n g e r , M a n n a b e r g , L e t z e r i c h , B l a c k - M i l n e , a n d others , 
which c a n n o t b e o v e r l o o k e d . F i e s s i n g e r d e s c r i b e s a n ep i -
d e m i c o f nephr i t i s in the l i tt le town o f O y a n n a x in the 
d e p a r t m e n t o f A i n , where there w a s n o e v i d e n c e o f d irec t 
t r a n s m i s s i o n , a n d no concurrent e p i d e m i c or fever w a s 
present . M a n n a b e r g a n d L e t z e r i c h b o t h i s o l a t e d o r g a n i s m s 
which se t u p nephr i t i s in a n i m a l s . 

G a u c h e r a t t r i b u t e s the nephr i t i s to t h e irr i tat ion c a u s e d b y 
the i n c r e a s e o f e x t r a c t i v e s (kreat in , kreat in in , leucin, tyros in , 
x a n t h i n , a n d h y p o x a n t h i n ) in the b l o o d which a r e e l i m i n a t e d 
b y the k i d n e y s , a n d which h e h a s p r o v e d b y e x p e r i m e n t s on 
a n i m a l s c a n se t u p nephri t i s . T h i s s u g g e s t i o n l inks th is wi th 
the n e x t g r e a t g r o u p , t h a t o f poisons. 

T h e m o s t i n t e r e s t i n g a n d i m p o r t a n t o f t h e s e a r e t h o s e 
s u b s t a n c e s which a r e f o r m e d in the b o d y , a n d o f w h i c h 
w e m a y t a k e uric acid a s the t y p e (MURCHISON) . T h e y 
a r e n o r m a l p r o d u c t s o f d i s a s s i m i l a t i o n , b u t u n d e r c e r t a i n 
c i r c u m s t a n c e s a r e p r o d u c e d in e x c e s s . T h e s e c i r c u m s t a n c e s 
h a v e been a l r e a d y a l l u d e d to. T h e y a r e c i r c u m s t a n c e s 
o f c l i m a t e , o f ind iv idua l c o n f o r m a t i o n , o f o c c u p a t i o n , a n d 
a b o v e all , o f h a b i t s a s to food a n d dr ink ; a l s o t h e 
p r e s e n c e o f p r e - e x i s t i n g d i s e a s e s , e s p e c i a l l y o f the h e a r t 
a n d liver. P o i s o n i n g o f this k i n d is u s u a l l y a v e r y 
chronic a n d ins id ious p r o c e s s , often g i v i n g r i se to no» 
s y m p t o m s until the d e s t r u c t i o n o f the k i d n e y s h a s a d -
v a n c e d s o far t h a t t h e d y s c r a s i a , which h i ther to has . 
been o n l y the cause o f the renal d i s e a s e , now b e c o m e s , 
intensif ied b y the fa i lure o f the k i d n e y s to e l i m i n a t e the-
impur i t i e s from the b lood , a n d s e t s u p all the cons t i tu t iona l 
d i s t u r b a n c e s k n o w n a s uraemia. In o ther c a s e s the d i s e a s e is. 
d i s c o v e r e d earl ier, be fore the k i d n e y s a r e s o far des troyed , , 
when t h e d e s t r u c t i v e p r o c e s s m a y b e c h e c k e d b y t r e a t m e n t : 
d e s i g n e d to l imit this a u t o - i n t o x i c a t i o n . 

M a n y other p o i s o n s a r e k n o w n to b e efficient c a u s e s o f 
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nephri t i s , b u t a r e no t o f g r e a t c l inical i m p o r t a n c e . T h e 
fo l lowing is a list o f t h e m :— 

Animal Poisons:—Cantharides 
Vegetable Poisons :—Oxalic a c i d 

O p i u m ( N A U W E R C K ) 
Mineral Poisons :—Arsenic 

M e r c u r y 
Iron 

M a n g a n e s e 
C o b a l t 
N i c k e l 
Z i n c 
L e a d 
S u l p h u r i c A c i d 
Ni t r i c A c i d 
H y d r o c h l o r i c A c i d 
C a r b o l i c A c i d 
A m m o n i a 
I o d o f o r m 

T h e th ird g r o u p c o m p r i s e s all obstructive causes f rom 
p r e s s u r e on or d i s e a s e s in the u r i n a r y p a s s a g e s . In m a l e s the 
pr inc ipa l cond i t ions a r e s tr ic ture , e n l a r g e d p r o s t a t e , a n d 
t u m o u r s a n d d i s e a s e s o f the b l a d d e r , eg., cyst i t i s , c a l c u l u s ; in 
f emales p r e g n a n c y , u ter ine a n d o v a r i a n t u m o u r s , pe lv ic 
i n f l a m m a t i o n s , a n d b l a d d e r d i s e a s e s . 

S i m p l e o b s t r u c t i o n s e t s u p a chronic i n f l a m m a t o r y p r o c e s s 
t e n d i n g to contrac t ion o f the k i d n e y . K i d n e y s which a r e 
u n d e r g o i n g this p r o c e s s o f o b s t r u c t i v e a t r o p h y a r e v e r y l iab le 
to a t t a c k s of acute interstitial inflammation o r i g i n a t i n g in the 
m e d u l l a a n d s p r e a d i n g to the cor tex . S u c h a t t a c k s m a y b e 
set u p b y cystitis, or b y even a s l ight t r a u m a t i s m s u c h a s the 
passage of a catlieter for the first t ime . 
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CHAPTER Χ. 

I N F E C T I V E N E P H R I T I S . 

THIS d iv i s ion inc ludes al l c a s e s o f a c u t e nephr i t i s w h e r e t h e 
i n f l a m m a t i o n is s e t u p b y a n a c u t e infect ive d i s e a s e . I t a l s o 
inc ludes all t h o s e c a s e s o f chronic nephr i t i s o c c u r r i n g a s t h e 
d irec t resu l t o f chronic infect ive p r o c e s s e s a s in phth i s i s , 
p r o l o n g e d s u p p u r a t i o n s , etc., a n d a l s o t h o s e o c c u r r i n g a s a 
s e q u e l to a c u t e nephr i t i s o f infect ive origin. 

ETIOLOGY.—The fo l lowing infect ive d i s e a s e s a r e k n o w n t o 
c a u s e a c u t e nephr i t i s : S c a r l a t i n a , d iphther ia , p n e u m o n i a , 
enter ic fever, e x a n t h e m a t i c t y p h u s , r e m i t t e n t fever, m a l a r i a l 
fever, var io la , m e a s l e s , var ice l la , vacc in ia , cho l era n o s t r a s a n d 
as ia t i ca , cho lera i n f a n t u m , infant i le diarrhoea, s u p p u r a t i v e 
men ing i t i s , a c u t e mye l i t i s , w h o o p i n g c o u g h , m u m p s , a c u t e 
r h e u m a t i s m , tonsi l l i t is , e r y t h e m a n o d o s u m , e r y s i p e l a s , s ept i -
caemia, u l cera t ive e n d o c a r d i t i s , c a n c r u m oris , a n d a n t h r a x . In 
the g r e a t e r n u m b e r o f c a s e s the d i s e a s e is n o t r e c o g n i s e d a t 
the t ime. 

Phthis i s , t u b e r c u l a r d i s e a s e s o f b o n e s a n d jo in t s , m a l a r i a , 
syphi l i s , a n d chronic sept icaemia , s e t u p chronic nephri t i s . 

T h e d i s e a s e is d i rec t ly d u e to the infect ive p r o c e s s , a n d 
p r o b a b l y d e p e n d s u p o n t h e irr i tat ion o f the k i d n e y s d u r i n g t h e 
e l imina t ion o f t o x i n s . 

Spec i f i c m i c r o - o r g a n i s m s h a v e b e e n f o u n d in the k i d n e y s in 
c a s e s o f d iphther ia , p n e u m o n i a , sept icaemia , a n d u l c e r a t i v e 
e n d o c a r d i t i s , b u t a s t h e y a r e o n l y e x c e p t i o n a l l y present , it i s 
r e a s o n a b l e to c o n c l u d e t h a t t h e y a r e n o t e s sent ia l to t h e p r o -
duc t ion o f t h e nephr i t i s ; t h e y a r e found in the k i d n e y b e c a u s e 
t h e y e x i s t in the b lood , a n d it is the n a t u r a l channe l for the ir 
e l iminat ion . 

T h a t nephr i t i s h a s b e e n c a u s e d e x p e r i m e n t a l l y b y the in jec -
t ion o f m i c r o - o r g a n i s m s ( m i c r o c o c c u s p y o c y a n e u s , C H A k R l N 
a n d BOUCHARD) p r o v e s t h a t th is o r g a n i s m m a y s e t u p a n 
a c u t e infect ive p r o c e s s in which t h e k i d n e y suffers , for a s 
B l u h m p u t s it, a n y infect ion m a y g i v e r i se to B r i g h t ' s d i s e a s e , 
even a l t h o u g h it is s l i g h t a n d abort ive . 

7 
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T h e s a m e e x p l a n a t i o n m a y b e g i v e n o f s o m e o f the c a s e s o f 
s o - c a l l e d mycotic nephr i t i s d e s c r i b e d b y L i t t e n , B a m b e r g e r , 
Aufrecht , a n d Mircol i , b u t there is a s t e a d y a c c u m u l a t i o n o f 
e v i d e n c e p o i n t i n g in the d irect ion o f the o c c u r r e n c e o f primary 
acute nephritis, a s the resu l t o f the a g e n c y o f p e r h a p s severa l 
spec i e s o f m i c r o - o r g a n i s m s which a t t a c k the k i d n e y s t h e m -
selves , j u s t a s the p n e u m o c o c c u s a t t a c k s the lung. 

Non-spec i f i c m i c r o - o r g a n i s m s h a v e been f requent ly found in 
the nephr i t i s o f a c u t e d i s e a s e s , e.g., var io la , s c a r l a t i n a , a n d 
c a n c r u m oris , b u t t h e y h a v e no pre tens ion t o a n y spec ia l 
e t io log ica l s igni f icance . 

A C U T E I N F E C T I V E N E P H R I T I S . 

M O R B I D A N A T O M Y . — I n the m a j o r i t y o f c a s e s d u r i n g the 
first week the k i d n e y s u n d e r g o n o c h a n g e in s ize , s h a p e , or 
colour. 

A f t e r a week, if t h e d i s e a s e pers i s t s , the k i d n e y s b e c o m e 
m o r e or less e n l a r g e d , p a l e in colour, or m o t t l e d red a n d white. 
O n sect ion, the swe l l ing a n d pa l lor or m o t t l i n g a r e seen to b e 
in the cor tex , the o u t s p r e a d p y r a m i d s r e t a i n i n g their r ed 
colour. 

Histology.—The fol lowing is a br ie f s u m m a r y o f the c h a n g e s 
in a c u t e nephri t i s ( u n d e r s i x w e e k s ) with a m a g n i f y i n g p o w e r 
of 450 d i a m e t e r s : — 

Blood vessels.—The b l o o d ves se l s a r e n e a r l y a l w a y s full o f 
b l o o d clots , e s p e c i a l l y be low the c a p s u l e a n d in the medul la . 
T h e y a r e s o m e t i m e s g r e a t l y d i la ted . O c c a s i o n a l l y t h r o m b i 
f o r m e d of l eucocytes a r e seen in the v e s s e l s o f the cor tex . 

Glomeruli.—The cap i l lar i e s a r e often full o f c lots ; the 
endothe l ia l nucle i on the 
tuft a r e a l w a y s d is t inct a n d 
often i n c r e a s e d in number . 
S o m e t i m e s t h e c a p s u l a r 
s p a c e c o n t a i n s b l o o d clot, 
a t o thers there is s o m e local 
a c c u m u l a t i o n o f cel ls f rom 
i n f l a m m a t o r y e x u d a t i o n . 

Tubules.—The ep i the -
l ium o f the convo lu ted 
t u b e s a n d H e n l e ' s l o o p s 
is g e n e r a l l y v a c u o l a t i n g 

{Fig. 1 3 ) , t h a t is, u n d e r g o i n g a p r o c e s s o f a t r o p h y b y s h e d d i n g 
i ts p r o t o p l a s m , l e a v i n g on ly the b a s a l p a r t with the nuclei . 

Fig. 18. C o n v o l u t e d t u b u l e i n a c u t e n e p h r i t i s . T h e 
e p i t h e l i u m i s c l o u d y , s w o l l e n a n d r u p t u r e d . 
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with spher ica l 
the e p i t h e l i u m 

Fig. 14. C o n v o l u t e d t u b u l e In a c u t e n e p h r i t i s . E p i t h e l i u m 
g r a n u l a r , p a r t i a l l y d e s t r o y e d , o n l y t h e b a s a l p o r t i o n r e m a i n -
i n g . T h e l u m e n of t h e t u b u l e i s filled w i t h p r o t o p l a e m i o 
d r o p l e t s a n d g r a n u l a r m a t t e r . 

T h e c a v i t y o f the t u b u l e s b e c o m e s filled 
d r o p l e t s a n d g r a n u l a r m a t t e r d e r i v e d from 
{Fig. 14). In s o m e c a s e s 
t h e e p i t h e l i u m a p p e a r s 
t o b e u n d e r g o i n g s i m p l e 
necros i s , b r e a k i n g d o w n 
i n t o g r a n u l a r m a t e r i a l . 
T h e e p i t h e l i u m o f t h e 
co l l ec t ing t u b e s a p p e a r s 
to u n d e r g o n o p a t h o -
log ica l c h a n g e , b u t the 
cav i t i e s o f m a n y t u b e s 
a r e filled with d r o p l e t s 
a n d g r a n u l a r m a t t e r 
f o r m i n g cas t s . 

Stroma. — I n s c a r l a -
t ina l nephr i t i s the s t r o m a o f the c o r t e x a n d m e d u l l a is 
swo l l en a n d often filled with r o u n d cells . I n other forms 
there a r e o n l y a few r o u n d cells , a n d in the m a j o r i t y o f 
c a s e s it is on ly s l i g h t l y swol len a n d hya l ine . 

T h i s d e s c r i p t i o n s h o w s the affect ion to b e m a i n l y a n a c u t e 
c a t a r r h a l i n f l a m m a t i o n af fec t ing the e p i t h e l i u m of t h e c o n v o -
luted tubes . In s c a r l a t i n a l k i d n e y s , interst i t ia l a n d g l o m e r u l a r 
a f f ec t i ons a r e often p r o n o u n c e d . 

SYMPTOMS AND COURSE .—As a ru le p a t i e n t s with a c u t e 
nephr i t i s a r e p a l e ; t h e y often c o m p l a i n o f h e a d a c h e ; p a i n re -
ferred to the loins is l e s s c o m m o n t h a n m i g h t b e s u p p o s e d . 
T h e r e is u s u a l l y c o m p l a i n t o f w e a k n e s s ; t h e t o n g u e is g e n e r -
a l l y c lean, a n d the b o w e l s a l m o s t i n v a r i a b l y confined. T h e 
l a s t c i r c u m s t a n c e is i m p o r t a n t in connect ion with the influence 
which c o n s t i p a t i o n w a s p r o v e d b y M a h o m e d to h a v e on the 
d e v e l o p m e n t o f s c a r l a t i n a l nephrit is . I t is p r o b a b l e t h a t there 
a r e m a n y c a s e s o f a c u t e nephr i t i s which' r e m a i n la tent a n d g e t 
well, a n d m a n y m o r e w o u l d d o s o b u t for s u c h a n a c c i d e n t a s 
a chill to the sur face , or cons t ipa t ion . 

Dropsy.—More or less o e d e m a is c o m m o n l y p r e s e n t in a c u t e 
nephri t i s , b u t it is l ess c o n s t a n t t h a n h a s been s t a t e d . I t is 
n o t a b l y a b s e n t in the m a j o r i t y o f c a s e s o c c u r r i n g in the c o u r s e 
o f a c u t e d i s e a s e s . T h e m o s t f requent e x c e p t i o n to this rule is 
s c a r l a t i n a , in which the p r e s e n c e o f d r o p s y often d r a w s a t t ent ion 
to a nephr i t i s which in m a n y other a c u t e d i s e a s e s wou ld 
p a s s u n r e c o g n i s e d . 

T h e a m o u n t o f d r o p s y v a r i e s v e r y m u c h , f rom m e r e puff iness 
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of the eye l ids to g e n e r a l a n a s a r c a with effusion in to the s e r o u s 
sac s . 

T h e eye l ids a r e t h e m o s t c o n s t a n t s e a t n e x t the lower 
e x t r e m i t i e s , then the trunk , s c r o t u m , etc. 

Œ d e m a o f the c o n j u n c t i v a is a c o m m o n s y m p t o m o f 
B r i g h t ' s d i s e a s e , g i v i n g the e y e a p e c u l i a r lustre . 

Œ d e m a o f the l u n g s a n d g lo t t i s a r e c o m p l i c a t i o n s which 
will b e d e s c r i b e d hereafter. 

Température.-—The o n s e t o f a c u t e nephr i t i s d o e s no t s e e m 
to b e a t t e n d e d b y a n y m a r k e d i n f l a m m a t o r y fever. T h e 
t e m p e r a t u r e in c a s e s seen e a r l y in their c o u r s e is s o m e t i m e s 
i o o ° , b u t after a few d a y s it b e c o m e s n o r m a l or s u b n o r m a l , a n d 
d o e s no t r ise e x c e p t on a c c o u n t o f s o m e c o m p l i c a t i o n . 

Heart.—The h e a r t is l iab le to a t t a c k s o f a c u t e so f t en ing or 
m y o c a r d i t i s , in which it m a y b e c o m e r a p i d l y d i l a t ed , a n d this 
d i la ta t ion m a y b e fol lowed b y r a p i d h y p e r t r o p h y . A s a rule 
the left ventr ic le is a l o n e affected. T h e e n l a r g e m e n t o f the 
hear t l e a d s to d i s p l a c e m e n t o f the a p e x b e a t o u t w a r d s , a n d a 
sys to l i c m u r m u r m a y b e a u d i b l e over it. In other c a s e s the 
first s o u n d a t the a p e x is r e d u p l i c a t e d , a n d the s e c o n d s o u n d 
in t h e aor t i c a r e a a c c e n t u a t e d . T h e s e a l t e r a t i o n s a r e the 
resul t o f the i n c r e a s e d p r e s s u r e in the aort i c s y s t e m , c a u s i n g 
d e l a y in the s y s t o l e o f the left ventr ic le fo l lowed b y r a p i d a n d 
a b r u p t c losure o f the aor t i c s e m i - l u n a r va lves . 

Blood.—According to L l o y d - J o n e s the d e n s i t y o f the b l o o d 
is v e r y m u c h r e d u c e d , b e i n g o n l y 1032 i n s t e a d o f t h e n o r m a l 
1058-60. 

Pulse.—The r a t e o f the p u l s e is a t first qu ick , n ine ty to a 
h u n d r e d , b u t fal ls after the first few d a y s to s e v e n t y or e ighty , 
not s e l d o m to s i x t y . T h e p u l s e is u s u a l l y m o d e r a t e in 
v o l u m e a n d not p e r c e p t i b l y h a r d , b u t t h e s p h y g m o g r a p h s h o w s 

a charac ter i s t i c c u r v e o f h i g h tens ion 
{Fig. 15). In e x p l a n a t i o n o f this 
d i s c r e p a n c y I w o u l d r e p e a t m y 
former r e m a r k t h a t this c u r v e is no t 
rea l ly a m e a s u r e o f b l o o d p r e s s u r e , 
b u t o f the d u r a t i o n o f t h e t ida l wave , 

a c u & i e p Ä Ä S r v Ä Ä l i n l which d e p e n d s u p o n two factors , the 
« M e t h e fui i t i d a i w a v e . per iphera l obs truc t ion a n d the force 
o f the ventr ic le ; whenever the former is too m u c h for the 
lat ter the curve o f h i g h tens ion is p r o d u c e d , t h o u g h in rea l i ty 
the ventr ic le m a y b e w e a k a n d t h e i n t r a - v a s c u l a r p r e s s u r e 
be low normal . 
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Ophthalmoscopic appearances,—The f u n d u s o f the e y e p r e -
s e n t s n o c h a n g e in a c u t e B r i g h t ' s d i s e a s e o f infect ive or ig in ; 
e x c e p t p e r h a p s c e d e m a t o u s swe l l ing in uraemic a m a u r o s i s . 

Urine.—The quantity o f ur ine is a l w a y s reduced , a t a n y r a t e 
for the first few d a y s ; it is g e n e r a l l y u n d e r 30 oz., often u n d e r 
a p in t in twenty- four hours . 

T h e density is g e n e r a l l y over 1020, often h igher ; in fact 
s o m e o f the d e n s e s t ur ines a r e m e t with in a c u t e s car la t ina l 
nephri t i s , a s p . gr. o f 1065 h a v i n g been r e c o r d e d in o n e 
i n s t a n c e ( W . G. S M I T H ) . 

T h e reaction is a l m o s t i n v a r i a b l y ac id , u n l e s s af fected b y 
d r u g s . T h e colour a n d translucency d e p e n d m a i n l y u p o n the 
a m o u n t o f b l o o d p r e s e n t ; t h u s the ur ine m a y v a r y f rom b e i n g 
m e r e l y s m o k y t h r o u g h v a r i o u s s h a d e s o f r e d d i s h brown to the 
co lour o f porter . I f b l o o d is p r e s e n t in v e r y s m a l l q u a n t i t y 
the ur ine m a y b e ye l low a n d clear. 

T h e deposit is a l w a y s c o n s i d e r a b l e , c o n s i s t i n g o f m u c u s , 
ep i the l ium, c a s t s a n d b l o o d ; i ts co lour a n d c o n s i s t e n c e v a r y 
from whi te a n d flocculent u p to c h o c o l a t e a n d dense , the 
pr inc ipa l fac tor in the c h a n g e b e i n g t h e a m o u n t o f b l o o d 
present . 

U r i c a c i d c r y s t a l s , u r a t e s o f s o d a , p o t a s h a n d a m m o n i a , or 
tr ip le p h o s p h a t e s s o m e t i m e s occur in the d e p o s i t 

T h e urea is g e n e r a l l y u n d e r 
two per c e n t , often l itt le m o r e 
than o n e per cent. ; s o t h a t a s 
the q u a n t i t y o f ur ine is s m a l l 
the tota l e l i m i n a t e d is u s u a l l y 
u n d e r two h u n d r e d g r a i n s per 
diem. 

Albumen is often not v e r y 
a b u n d a n t A d e n s e c loud is a 
fair descr ip t ion o f the a m o u n t ; 
m o r e a c c u r a t e l y f rom Ό 5 to Ί 
p e r c e n t , b u t in s e v e r e c a s e s 
it m a y r e a c h o n e p e r cent, or 
more . 

W i l l e y h a s s h o w n t h a t a c u t e 
nephr i t i s is often found post 
mortem in s c a r l a t i n a l c a s e s 
which h a v e p r e s e n t e d n o a l b u m i n u r i a d u r i n g life. 

Blood is m o s t c o n s t a n t l y present , g e n e r a l l y in l a r g e , s o m e -
t i m e s o n l y in s m a l l a m o u n t ; it often p e r s i s t s for l o n g a n d 

Fig. 16. a. D e p o s i t I n a c u t e n e p h r i t i s show* 
i n g s l e n d e r h y a l i n e c a s t ; l>. m u c o u s c y l i n d e r : 
e, h y a l i n e a n d e p i t h e l i a l c a s t : d, p e a r - s h a p e d 
e p i t h e l i a l c e l l s f r o m p e l v i s of k i d n e y ; e, e p i t h e -
l i u m f r o m t u b u l e s . 
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recurs în a troublesome manner. The casts most commonly 
seen are blood and hyaline, the most significant are epithelial. 

Epithelial cells are usually abundant. The following may 
be taken as a typical report of the urine of an ordinary case of 
acute nephritis :— 

Urine io oz. ; sp. gr., 1020 ; acid ; smoky ; brownish deposit ; 
urea, 1 2 per cent. ; albumen, *2 per cent. ; under microscope 
deposit contains epithelial, hyaline, granular and blood casts, 
red and white blood corpuscles and abundant renal epithelium. 

DIAGNOSIS.—Even when dropsy is absent, if the urine is 
scanty, albuminous, and contains blood and epithelial casts, 
acute nephritis may be safely diagnosed. T h e difficulty is to 
distinguish between acute nephritis in previously healthy 
kidneys and an intercurrent attack in the course of chronic 
nephritis. T h i s can be only determined with certainty by the 
history, but the age of the patient is suggestive. T h u s in 
children primary disease is very common, while after forty 
years of age it is very rare. T h e presence of albuminuric 
retinitis or haemorrhages indicates latent contracting kidneys, 
as does also, though with less certainty, the discovery of dis-
tinct enlargement of the heart early in the case. In intercurrent 
acute attacks the quantity of urine rapidly rises to normal or 
more than the normal amount. 

COMPLICATIONS.—Primary acute attacks are not attended 
by many complications, but a mild degree of urœmia is often 
present giving rise to headache and vomiting. Convulsions 
sometimes occur even in mild cases in children, and these 
may be followed by coma. Œdema of the glottis is a localisa-
tion of the dropsy attended by special risk on account of its 
seat at the opening of the air passages. 

DURATION.-—It is not easy to fix the exact duration of an 
acute attack. The more urgent symptoms usually cease in 
two or three weeks under suitable treatment, but the kidneys 
are so far damaged that albuminuria continues as a rule for 
many months, during which the patient is in imminent danger 
of a relapse. If the symptoms persist beyond six weeks, the 
case is usually regarded as becoming sub-acute or chronic. 
Our language in this respect is defective, and it is plain that no 
very hard and fast line can be drawn. 

PROGNOSIS.—The chances of recovery from an acute primary 
attack are decidedly favourable. Death rarely occurs during 
the acute stage. It is not easy to speak so confidently as to 
the ultimate result. A large proportion no doubt gets quite 
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well ; ïn a certa in n u m b e r the k i d n e y s r e m a i n d a m a g e d suffi-
c ient ly to render t h e m v e r y l iab le to fresh a t t a c k s ; while 
o thers b e c o m e chronic . In all c a s e s t h e u t m o s t c a r e is n e e d e d , 
a n d a n op in ion a s to the u l t i m a t e resu l t m u s t be very g u a r d e d 
until m o n t h s h a v e e l a p s e d a n d all t r a c e o f a l b u m e n h a s 
d i s a p p e a r e d from the urine. 

I f this a c c o u n t o f the p r o g n o s i s o f a c u t e nephri t i s s h o u l d 
a p p e a r to s o m e to b e too favourab le , I w o u l d r e m i n d t h e m 
t h a t w e r e c o g n i s e the d i s e a s e m u c h m o r e c o m m o n l y a n d in 
mi lder p h a s e s than w a s former ly the case . T h u s T h o m s o n ' s 
s ta t i s t i c s show, t h a t o u t o f a h u n d r e d a n d e i g h t y c a s e s o f 
s c a r l a t i n a , o n e h u n d r e d a n d twelve, or 63*2 per c e n t , were 
af fected with nephr i t i s ; t h a t is to s a y the ur ine c o n t a i n e d 
a l b u m e n , b l o o d a n d t u b e c a s t s , b u t o n l y twenty- four s h o w e d 
a n y a n a s a r c a . O f the h u n d r e d a n d twe lve on ly e leven d ied , o f 
w h o m four a r e s t a t e d to h a v e d i e d from m a l i g n a n t scar la t ina . 
O n e d i e d f rom uraemia. O f the e leven fata l c a s e s on ly five 
s h o w e d a n y a n a s a r c a , t h o u g h two c a s e s in which this w a s 
n o t e d a s a b u n d a n t were fatal . T h e c a s e t h a t d i e d from 
uraemia h a d on ly s l i gh t d r o p s y . 

T h e s e figures s h o w t h a t the m a j o r i t y o f case s , even o f p o s t -
s c a r l a t i n a l nephri t i s , when p r o p e r l y c a r e d for, d o well. 

T h e g u i d e s to a n op in ion a s to the p r o b a b l e t e r m i n a t i o n o f 
the c a s e s h o u l d b e (1,) T h e e v i d e n c e o f the funct ional power 
o f the k i d n e y s a s shown b y the d a i l y a m o u n t a n d c h a r a c t e r o f 
the ur ine ; (2,) T h e d e g r e e o f d r o p s y p r e s e n t 

I L L U S T R A T I V E C A S E S . 

C A S E 4.*—Acute Bright's disease following sore throat {tonsillitis?) ; 
persistent hœmaturia. 

George T . , aged twelve, schoolboy, admitted March 4th, 1887, with 
weakness and haematuria. 

E i g h t weeks ago he had a sore throat, and after he had got over that 
he began to swell. His grandmother, with whom he lived, thought he 
had got a chill go ing to school. His family history was imperfect, but 
negative so far as it could be ascertained ; his parents were not supposed 
to be dead. His previous health was good, but he had had scarlatina and 
measles when a baby. H e was a fairly healthy looking boy, with rather 
a puffy face ; skin dry and brown ; slight cedema of the legs. T . i oo° ; 
P. 78 ; R. 18 ; tongue dry, white ; appetite good ; no pain after food, or 
vomiting ; bowels confined (he said they were regular) ; liver and spleen 
normal ; no ascites. Heart's apex in fifth interspace inside nipple line ; 

* Recorded by Mr. Ross Tordan, Clinical Assistant. 
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a systolic murmur at apex, with accentuation of the second sounds at the 
base. Pulse irregular ; lungs normal. 

N o lumbar pain ; says he gets up in the night to make water ; urine 
14 oz. ; sp. gr. 1014 ; acid ; contains albumen and blood. 

March 12th. Œ d e m a has disappeared. 
March 13th. Urine 16 oz. ; sp. gr. 1017, acid ; dark smoky red colour; 

dark reddish brown deposit ; urea "95 per cent. ; albumen quarter 
column ; epithelial granular and blood casts, red and white blood cor-
puscles, squamous epithelium, uric acid, and granular matter in deposit. 

T h i s condition of urine continued for two months, except that the 
quantity was, on an average, normal. H e was not discharged till June 
13th. T h e last urine report is as follows : Urine 35 oz. ; sp. gr. 1016 ; 
acid ; straw colour, slightly turbid ; reddish white flocculent deposit ; 
urea 2 per cent. ; a cloud of albumen ; a trace of blood ; granular and 
epithelial casts, red and white blood corpuscles, squamous epithelium and 
uric acid. H e was made an out-patient, but did not attend. 

C A S E 5.*—Acute Bright's disease; urœmia; recovery. 

John B. , aged six, schoolboy, admitted Apri l 3rd, 1886, with swelling 
of legs and face. H e had been ill a week. Four years and a half 
previously he had scarlatina, not followed b y dropsy ; two of his brothers 
had it at the same time. 

H e was a well nourished child with a pale swollen face, and consider-
able anasarca of the trunk and lower extremities ; his eyelids were puffy. 
T . 98

0
 ; P . 102 ; R. 24. T o n g u e slightly furred ; bowels confined ; no 

ascites. Liver and spleen normal. Heart's apex in fifth intercostal 
space just external to the vertical nipple line ; a faint systolic murmur 
was audible in the mitral area, but the heart sounds elsewhere were loud 
and accentuated. Pulse small, regular, rather hard. Breath sounds 
rather feeble posteriorly ; lungs otherwise normal. 

Ophthalmoscopic appearances normal. · Urine, 16 oz. in 24 hours ; 
acid ; sp. gr. 1018 ; in colour and appearance like beef tea ; 1^ in. of 
brown deposit ; urea, 1*3 per cent. ; albumen, 0*17 per cent. ; blood in 
large amount. Epithelial, blood, hyaline, and granular casts, with blood 
corpuscles and renal epithelium in deposit. 

H e was put on milk diet, and treated by diaphoretics and diuretics. 
Apri l 12th. T h e cedema of the legs has disappeared. 
Apri l 17th. Haematuria still abundant ; ordered ext. ergotae liq. niv, 

quartis /ton's. 
April 23rd. Blood reaction with guaiacum and ozonic ether feeble. 
Apri l 27th. H e had an attack of uraemic convulsions which lasted an 

hour and a half, but not attended by loss of consciousness. 
After this attack his pulse fell to 60, and was labouring, irregular and 

intermittent. 
Apri l 28th. Ordered solution of nitro-glycerine (1 per cent.), tuj, 

secundis horis. 
M a y 13th. H e was much bet ter ; the pulse still intermits at long 

intervals ; he was allowed to get up. 
June 4th. H e had been go ing on very well, when the haematuria 

recurred. 
June 12th. B y this time the blood was nearly gone. 

* Recorded by Dr. Stacey Wilson, House Physician. 
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July 8th. H e was discharged free from cedema, and in fair health ; 
urine 30 oz. ; amber ; acid ; slight flocculent deposit ; urea 1 7 per cent. ; 
albumen -05 per cent. ; an occasional hyaline cast and a few blood 
corpuscles in the deposit. 

Urine of John B. , acute nephritis : — 

Date. 
Quantity 
of urine 

in oz. 

Quantity 
of urea 

in grains. 

Quantity 
of albumen 

in grains. 

Apri l 5th . . . l6 91*52 119*6 
„ 12th . . . Ι ό 147*84 70*4 
„ 19th . . . I I 7 - 0 4 308 

„ 23rd . . . l6 II2*64 I4*0 

„ 28th
 1

 . . . 20 123*2 44*0 

M a y 3rd Ι ό I05'6 To 
„ 12th . . . 24 137*28 io*5 

„ 19th . . . 36 237*6 15-8 
„ 25th . . . 3o 145*2 13*2 

June 2 n d 30 198Ό 6*6 

7th . . . 30 
„ 9th . . . 30 118*8 

- T o o little to estimate. „ 16th . . . 22 92*4 - T o o little to estimate. 

„ 23rd . . . 40 191*2 
„ 27th . . . 26 i93'48 J 

July 8th . . . 30 7 Ό U r e a not estimated. 

C A S E 6.*—Ulcerative endocarditis; sub-acute infective nephritis; 
urœmia. DeaÜt. Autopsy. 

Ε . S. , female, eighteen, domestic servant, admitted July 2nd, 1886, 
complaining of pain at the heart and swelling of the legs and face. For 
the last four months she had been ailing, but her legs began to swell 
fourteen days before admission. She had had rheumatic fever three 
times in the last five years. H e r previous health was good. 

Father died of phthisis, aged forty-eight. Mother died of heart disease, 
aged forty-nine. O n e brother died of heart disease, aged thirteen. T w o 
died in infancy ; four are l iving and in good health. Patient has marked 
cedema of eyelids and face, slight cedema of legs and ankles ; T . ioo° ; 
P. 96 ; R. 30 ; tongue clean ; digestion good ; bowels regular ; liver and 
spleen not enlarged. 

Heart's apex beat in fourth left interspace, internal to nipple line, but 
dulness extends half an inch beyond the nipple in the fifth interspace. 
A loud systolic murmur in the mitral area ; pulmonary second sound 
loudly accentuated. Pulse small, but not easily compressed. 

Lungs normal, except some dulness with deficient breath and voice 
sounds at left base. 

She has not menstruated for six weeks. 
H a s no pain or difficulty in making water. 

* Recorded by D r . Stacey Wilson, House Physician. 
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Urine, 26 oz. ; 1014, acid ; straw-colour, blood-tinged ; reddish deposit ; 
urea, 1*4 per cent. ; a cloud of albumen ; numerous hyaline and granular, 
with a few colloid and epithelial casts, red and white blood corpuscles, 
squamous and renal epithelium, and uric acid crystals. 

After admission her temperature assumed a hectic type, rising at night 
sometimes as high as 1 0 3

0
 Fahr. Her urine remained much the same. 

O n August 10th she became drowsy, and this was followed by ursemic 
convulsions. T w o days later the convulsions returned, coma supervened, 
and she died. 

Autopsy performed by D r . Crooke. 
Subject emaciated ; features pale and puffy ; lips livid ; feet and ankles 

swollen. A b d o m e n distended. 
Heart , n £ oz., pericardium universally adherent b y old fibrous 

adhesions ; both ventricles dilated, the left especially. Left ventricle 
contains dark semi-fluid blood clots ; watery fluid blood, and colourless 
soft clot in right auricle and ventricle ; valves in right side normal. 

Aorta, rather narrow, valves normal. Extens ive recent endocarditis 
round mitral valve extending into left auricle on its outer wall, where there 
is a large patch of vegetations. T h e mitral curtains are beset with soft 
greyish friable vegetations. W a l l of left ventricle vascular, cloudy, 
mottled yellow in places, soft and friable. 

Lungs congested in their lower lobes ; upper lobes cedematous. 
Liver 56 oz., soft, pale, with hyperremic patches. 
Spleen 13e oz., adherent, contains a large infarct which is breaking 

down, and another smaller one softening in the centre. 
Several.haemorrhages in spleen substance, which is very vascular. 

Kidneys 9 oz., capsules strip easily, 
leaving a characteristic greyish 
brown and red speckled surface. O n 
section the cortex is increased, pre-
senting the same finely mottled, grey 
brown and red coloration, mixed with 
a sprinkling of yellow. 

T h e cut surface is dotted with whit-
ish points, which are the glomeruli 
altered by inflammatory change. A t 
the inferior end of the left kidney is a 
small wedge-shaped infarct, yellowish 
white, dry looking and firm, fringed 
with a zone of hyperaemia. T h e 
medullary cones are uniformly light 
chocolate brown in colour. U n d e r 
the microscope the Malpighian bodies 
are infiltrated with micro-organisms, 
chiefly streptococci {Fig. 17). 

TREATMENT .—The m a i n l ines o f t r e a t m e n t a r e res t a n d 
w a r m t h , a i d e d b y s u i t a b l e diet , p u r g a t i v e s a n d d i a p h o r e s i s . 

T h e p a t i e n t s h o u l d r e m a i n in b e d , in a flannel n i g h t - d r e s s , 
w r a p p e d in a b l a n k e t , or the s h e e t s m a y b e t a k e n off the bed . 
T h e d ie t s h o u l d b e milk a n d f a r i n a c e o u s food. N o beef t e a 
( a c c o r d i n g to M a s t e r m a n , b e e f t e a is a n a l o g o u s in c h e m i c a l 

Tig. 17. M a l p i g h i a n B o d y f rc ra c a s e of s u b -
a c u t e n e p h r i t i s i n u l c e r a t i v e e n d o c a r d i t i s , 
s h o w i n g i n f i l t r a t i o n of t h e t u f t w i t h m i c r o -
o r g a n i s m s ( s t r e p t o c o c c i ) . 
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c o m p o s i t i o n to ur ine e x c e p t t h a t it c o n t a i n s l e s s u r e a 
a n d uric a c i d ) , m e a t e x t r a c t s or j e l l i e s s h o u l d b e g iven. 
T h e b o w e l s s h o u l d b e k e p t o p e n b y a n o c c a s i o n a l p u r g a t i v e 
( b i t a r t r a t e o f p o t a s h 5SS, h o n e y or t r e a c l e gj) , e v e r y s e c o n d 
or th ird d a y if requ ired . T h e b e s t d i a p h o r e t i c is the 
hot air bath, which s h o u l d not b e p r o l o n g e d b e y o n d t w e n t y 
minutes . I t will b e found t h a t a p a t i e n t w h o d o e s no t 
s w e a t a t al l in the b a t h on t h e first few o c c a s i o n s will 
d o s o per fec t ly well a f t e r w a r d s . T h e h o t a ir b a t h m a y 
e a s i l y b e i m p r o v i s e d b y a sp ir i t l a m p se t u n d e r a s tool 
or c r a d l e in the b e d , if o n e o f the c h e a p t in l a m p s 
s o l d for the p u r p o s e is n o t a v a i l a b l e . I v e r y m u c h 
prefer this m e t h o d t o the h o t p a c k , which h a s been 
s h o w n b y G o o d h a r t to b e d a n g e r o u s b y c a u s i n g p y r e x i a . 
I h a v e h a d the t e m p e r a t u r e t a k e n m a n y t i m e s before 
a n d af ter the h o t a ir b a t h , a n d h a v e no t not i ced a n y 
rise. 

I u s u a l l y g i v e a p int o f I m p e r i a l ( p o t a s s i i b i tart . 5SS., sacch . 
a lb . q.s., aquae O j , ) d a i l y a s a dr ink , to k e e p u p the a l k a l i n i t y 
o f the b l o o d s e r u m a n d d i m i n i s h the a c i d i t y o f the urine , nor 
h a v e I s een a n y r e a s o n to be l i eve it harmfu l , in s p i t e o f the 
theoret ica l i m p o r t a n c e o f p o t a s s i u m s a l t s in the p a t h o g e n e s i s 
o f uraemia. 

G r e a t re spons ib i l i t y a t t a c h e s to the m e d i c a l a t t e n d a n t with 
r e s p e c t to the c a r e a n d c o n d u c t o f his p a t i e n t after c o n v a l e s c e n c e 
is reached . U n d o u b t e d l y g r e a t , s o m e t i m e s i n s u p e r a b l e diffi-
cul t ies a r e p l a c e d in his w a y , b u t it is h i s p la in d u t y to po in t 
o u t a s i m p r e s s i v e l y a s h e c a n the d a n g e r s t h a t l ie a h e a d a n d 
the p r e c a u t i o n s n e e d e d to a v o i d them. 

T h e p a t i e n t m u s t b e to ld o f the g r e a t l iabi l i ty there is for 
the d i s e a s e to r e l a p s e f rom e x p o s u r e to co ld , f rom in jud ic ious 
diet , a n d f rom the o c c u r r e n c e o f a n y infect ive d i s e a s e , however 
s l ight . 

I f p o s s i b l e h e s h o u l d s p e n d the winter in a m i l d e r c l i m a t e 
t h a n our own, or in the m i l d e s t p a r t s o f this i s land . H e 
s h o u l d n o t b e a l l o w e d t o e a t butcher ' s m e a t or cheese , or to 
d r i n k a lcoho l in a n y form unti l al l a l b u m e n h a s d i s a p p e a r e d 
f rom his urine , a n d even then h e s h o u l d b e w a r n e d to u s e 
t h e s e ar t i c l e s o f d ie t v e r y s p a r i n g l y . 

H i s d r e s s s h o u l d c o n s i s t o f u n d e r c l o t h i n g o f wool f rom h e a d 
to foot, s u m m e r a n d winter, a n d h e s h o u l d b e p r e v e n t e d from 
t a k i n g p a r t in w o r k or e x e r c i s e l ike ly t o o v e r h e a t his b o d y or 
r i sk the p o s s i b i l i t y o f a chill. 
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CHRONIC INFECTIVE NEPHRITIS. 
ETIOLOGY.—As a resu l t o f n e g l e c t o f p r o p e r p r e c a u t i o n s 

after a n a c u t e a t t a c k , often in i g n o r a n c e o f its e x i s t e n c e , the 
p a t i e n t g e t s a chill, a n d a fresh a t t a c k is l i ghted u p which m a y 
p a s s in to chronic nephrit is . M o r e o v e r s u c h k i d n e y s a r e 
s p e c i a l l y l iab le to b e irr i tated b y the v a r i o u s p o i s o n s which c a n 
se t u p nephr i t i s in h e a l t h y k i d n e y s . 

In chronic infect ive d i s e a s e s there is a c o r r e s p o n d i n g l y 
chronic nephri t i s which often r e m a i n s l a tent for a c o n s i d e r a b l e 
p a r t o f its course . 

MORBID ANATOMY .—As a rule t h e k i d n e y s b e c o m e l a r g e r 
a n d p a l e r ; the c a p s u l e still s t r i p s off readi ly , l e a v i n g a s m o o t h 
sh in ing surface . O n sect ion, the c o r t e x is b r o a d , white , a n d 
soft, whi le the p y r a m i d s a r e p a l e r ed a n d s t r e a k e d wi th white 
lines. T h e M a l p i g h i a n b o d i e s often s h o w the reac t ion o f lar -
d a c e o u s or w a x y d e g e n e r a t i o n with liq. iodi. I n its m o s t 
p r o n o u n c e d t y p e this cons t i tu te s o n e form o f the " l a r g e whi te 
kidney," b u t this a n a t o m i c a l v a r i e t y m a y o r i g i n a t e in o ther 
w a y s . 

In s o m e c a s e s the k i d n e y is no l a r g e r than n o r m a l or m a y 
b e even smal l er , a n d i n s t a n c e s h a v e o c c u r r e d in which o n e 
k i d n e y is l a r g e a n d the other smal l , a s in the fo l lowing d e s -
cr ipt ion o f a pa ir of k i d n e y s c o p i e d f rom the post morte7ti 
reg i s ter o f the G e n e r a l H o s p i t a l . 

Kùùieys of H—The right is enormously swollen, and weighs 14J oz., 
while the left is much smaller, weighing only 6 oz., and is much tabulated. 
Both are pale, soft and flabby in consistence, capsules easily separable, 
leaving a dull white ground colour mottled with red and yellow (branny 
kidney). O n section, the right or larger kidney presents large white 
areas in which the fatty changes (yellow branny speckling) are marked : 
the cortex is much increased in breadth, of a uniform grey white colour, 
swollen, generally opaque, but in some places semi-translucent in appear-
ance, showing also a fine yellow speckling of the surface, and streaked 
and dotted with lines and points of hyperaemia. T h e left or smaller 
kidney presents very similar appearances except that it is rather more 
vascular ; no difference can be felt in its resistance to the knife, and it is 
as soft and doughy as the right kidney. A t the bottom of the depressions 
or lobulations the capsule appears slightly thickened and adherent, and a 
small greyish semi-translucent strand appears to enter the cortex. 

In o ther c a s e s , e s p e c i a l l y in p o s t - s c a r l a t i n a l k i d n e y s , in 
which interst i t ia l nephr i t i s w a s n o t e d a s o c c u r r i n g d u r i n g the 
p r i m a r y a c u t e a t t a c k , the o r g a n s a r e r e d u c e d in size, wi th 
t h i c k e n e d a n d a d h e r e n t c a p s u l e s , a n d p a l e r o u g h e n e d surfaces . 
O n sect ion, the k i d n e y s u b s t a n c e is a b n o r m a l l y t o u g h , whi le 
the c o r t e x is n a r r o w e d . T h e a t r o p h i c s t a g e m a y c o m e on 



INFECTIVE NEPHRITIS. 109 

r a p i d l y , m a r k e d e x a m p l e s h a v i n g b e e n m e t with a t t h e e n d o f 
t w o m o n t h s (EISENLOHR). 

T h i s is the t y p e which w a s f o r m e r l y d e s c r i b e d a s a th ird 
s t a g e , in which the l a r g e whi te k i d n e y h a d u n d e r g o n e a t r o p h y , 
b u t it is n o w t h o u g h t m o r e p r o b a b l e t h a t t h e s e k i d n e y s h a v e 
never b e e n m u c h e n l a r g e d , a n d 
t h a t interst i t ia l i n f l a m m a t i o n 
h a s b e e n a m a r k e d f ea ture in 
the i n f l a m m a t o r y p r o c e s s f rom 
the b e g i n n i n g . I t is n o t c lear 
u n d e r w h a t c i r c u m s t a n c e s , 
a p a r t f rom the cl inical fac t o f 
i ts f r e q u e n c y in s c a r l a t i n a , th is 
p a r t i c u l a r form is d e v e l o p e d . 
A s a l r e a d y m e n t i o n e d , G r a w i t z 
a n d I s r a e l found the two t y p e s o f 
k i d n e y o c c u r r i n g in a n i m a l s in-
dif ferent ly a s the resu l t o f artif i-
c ial nephr i t i s i n d u c e d b y t e m p o -
rar i ly o c c l u d i n g the renal ar tery . 

Histology.—The Malpighian 
bodies p r e s e n t h y a l i n e c h a n g e o f their cap i l lar ies . T h e c a p s u l e s 
f requent ly s h o w m a r k e d per i - capsu l i t i s , b e i n g swol len a n d 
b r o a d e n e d o u t b y concentr i c b a n d s o f n u c l e a t e d fibres ; whi le 

their e n d o t h e l i u m 
i s p r o l i f e r a t e d , 
s o m e t i m e s f o r m i n g 
a m a s s o f g r a n u l a -
t ion t i s s u e {Fig. 18), 
e n c r o a c h i n g on t h e 

, t u f t T h e blood 
vessels a r e d i l a t e d 
a n d full o f c lot; they 
a r e often t h i c k e n e d 
b y h y p e r t r o p h y 
invo lv ing all the 
coa t s . T h e convo-
luted tubes a r e d i -
l a ted , their ep i the -
l i u m is fat ty , o n l y 

Fig. lfi. M a l p i g h i a n body s h o w i n g m a r k e d peri -
a n d endo-capsuf i t i s , wi th i n c r e a s e of the nuc l e i 
of t h e tuft . 

Fig. 19. Osmio a c i d s h o w i n g m a r k e d a t r o p h y a n d f a t t y 

d e g e n e r a t i o n of "the" e p i t h e l i u m of t h e c o n v o l u t e d tubule's . " " b a s a l port ion 
b e i n g left (Fig. 19). T h e cav i t i e s o f the t u b e s c o n t a i n f a t g r a n -
u le s a n d epi the l ia l débr i s . T h e straight tubes o f the m e d u l l a 
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p r e s e r v e their ep i the l ium, b u t their cav i t i e s often conta in c a s t s 
m a d e u p o f fa t ty g r a n u l e s a n d epi the l ia l d é b r i s f rom the 
c o n v o l u t e d tubes . T h e stroma is e v e r y w h e r e swol len, n u c l e a t e d 
a n d hyal ine . 

T h e s e c h a n g e s ind i ca te a di f fuse i n f l a m m a t i o n o f the 
g lomeru l i , c o a t s o f t h e b l o o d vesse l s , a n d s t r o m a , wi th f a t t y 
d e g e n e r a t i o n o f the p r e v i o u s l y in f lamed e p i t h e l i u m o f the 
c o n v o l u t e d tubes . 

T h e m i c r o s c o p i c a l e x a m i n a t i o n o f the p a i r o f k i d n e y s , w h o s e 
n a k e d e y e a p p e a r a n c e s were d e s c r i b e d a b o v e , s h o w e d t h a t the 
difference be tween t h e m c o n s i s t e d in the p r e s e n c e in the 
s m a l l e r k i d n e y o f l a r g e a r e a s o f n u c l e a t e d fibrous t i s sue , en-
c l o s i n g a t r o p h i e d tubules . 

in ter tubular s t r o m a is e v e r y w h e r e swol len a n d th ickened. T h e 
t h i c k e n i n g o f the wal l s o f the b l o o d v e s s e l s in s u c h k i d n e y s is 
a l w a y s c o r r e s p o n d i n g l y well m a r k e d . 

SYMPTOMS AND COURSE.—Dropsy.—There is no form 
•of B r i g h t ' s d i s e a s e in which d r o p s y is a m o r e c o n s t a n t 
a c c o m p a n i m e n t I t is rare ly b u t o c c a s i o n a l l y absent . A s 
a rule it is m o s t u s u a l l y p r e s e n t in the face, feet, a n d 
l egs , b u t there m a y b e g e n e r a l a n a s a r c a with effusion into 
the s e r o u s s a c s . 

Heart.—The h e a r t is g e n e r a l l y h y p e r t r o p h i e d , t h a t is to 
s a y , the a p e x b e a t is d i s p l a c e d o u t w a r d s . A s y s t o l i c m u r m u r 
is often h e a r d a t the a p e x ; when this is a b s e n t there is 
redupl i ca t ion o f the first s o u n d , a n d the aor t i c s e c o n d s o u n d is 
a c c e n t u a t e d . 

Fiy. 20. S e c t i o n of k i d n e y f rom c h r o n i c i n f e c t i v e 
n e p h r i t i s b r u s h e d o u t so a s t o s h o w t h e t h i c k e n e d 
Bfcroma. 

Ct. Fig. 20 is a p r e p a r a t i o n 
from such a k i d n e y b r u s h e d 
o u t s o a s to r e m o v e all b u t 
the f r a m e w o r k o f connec t ive 
t i ssue . In the cen tre o f the 
sec t ion there is a w e d g e -
s h a p e d p r o c e s s o f n u c l e a t e d 
connec t ive t i s s u e e n c l o s i n g 
a M a l p i g h i a n b o d y (Λ) . T h i s 
c o r r e s p o n d s to the v a s c u l a r 
zone, a n d it is in the ne igh -
b o u r h o o d o f the in ter lobu-
lar arter ies a n d a r o u n d the 
M a l p i g h i a n bod ies , t h a t the 
g r o w t h o f connec t ive t i s s u e 
is m o s t m a r k e d . B u t the 
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Urine.—The quantity o f ur ine is g e n e r a l l y increased , b e i n g 
from s i x t y to n ine ty o u n c e s per diem. I t is u s u a l l y acid ; o f a 
density o f J O I O to 1015 ; the urea v a r i e s f rom 7 to 1*5 per 
c e n t , the d a i l y q u a n t i t y b e i n g f rom two h u n d r e d to three 
h u n d r e d g r a i n s ; the a l b u m e n is g e n e r a l l y c o n s i d e r a b l e in 
a m o u n t , f rom '4 to 1 per cent, or m o r e ; b l o o d in t r a c e s is 
c o m m o n l y p r e s e n t ; n u m e r o u s epithel ia l , fat ty , g r a n u l a r , a n d 
h y a l i n e c a s t s a r e v i s ib le in the depos i t , t o g e t h e r with r e d a n d 
whi te b l o o d c o r p u s c l e s a n d fa t ty renal ep i the l ium. 

Headache a n d vomiting a r e o f f requent occurrence . Convul-
sions a n d coma a n d other s y m p t o m s o f urœmia a r e l ess c o m m o n 
t h a n in the a c u t e a t t a c k , a n d m u c h less t h a n in the c o n t r a c t i n g 
k i d n e y with which t h e y a r e s p e c i a l l y a s s o c i a t e d , a n d where 
t h e y a r e d e s c r i b e d fully. 

D I A G N O S I S . — W h e n d r o p s y is present , a n d the ur ine is 
cop ious , h i g h l y a l b u m i n o u s , a n d d e p o s i t s n u m e r o u s c a s t s a n d 
renal ep i the l ium, this f orm o f B r i g h t ' s d i s e a s e is s u g g e s t e d . 
T h e d i a g n o s i s m a y b e m a d e q u i t e p l a i n b y the his tory . I f 
this is w a n t i n g it m a y b e difficult to dec ide , a s after o n e or 
m o r e in tercurrent a c u t e a t t a c k s the cl inical s y m p t o m s o f 
lithaemic k i d n e y a r e so modi f i ed a s to m a k e the dif ferentiat ion 
a l m o s t i m p o s s i b l e . T h e p r e s e n c e o f ret inal c h a n g e s i n d i c a t e s 
l ithaemic k idney . T h e a g e o f the p a t i e n t is o f i m p o r t a n c e , a s 
the la t ter d i s e a s e is v e r y c o m m o n after forty y e a r s o f a g e , 

p r o l o n g e d s y s t o l e r e s u l t i n g f rom the effort o f the ventr ic le to 
o v e r c o m e the per iphera l obs truc t ion , a s it w a s t a k e n from a 
c a s e w h e r e the h e a r t w a s fa i l ing r a p i d l y . 

Ophthalmoscopic appearances.—According to m y e x p e r i e n c e 
t h e s e a r e n o r m a l in u n d o u b t e d c a s e s o f chron ic nephr i t i s 
b e l o n g i n g to this c lass . I f c h a n g e s o c c u r they d o s o v e r y 
rare ly . 

Fig. 21. H i p h t e n s i o n pn1<*e t r a c i n g f r o m 
o a s e of c h i o n i c f e b r i l e n e p h r i t i s . 

Blood.—The d e n s i t y o f the b l o o d is n o t s o m u c h r e d u c e d a s 
in the a c u t e form, o w i n g n o d o u b t to the l a r g e r e l iminat ion o f 
w a t e r f rom the k i d n e y s . L l o y d - J o n e s g i v e s it a s 1049 a g a i n s t 
1058-60, the d e n s i t y o f n o r m a l b lood . 

Pulse.—The p u l s e is u s u a l l y a b o u t 
s i x t y , a n d i n c o m p r e s s i b l e . T h e 
s p h y g m o g r a p h i c t r a c i n g {Fig. 21) 
s h o w s the c h a r a c t e r o f h i g h tens ion 
v e r y well, t h o u g h this p a r t i c u l a r 
i n s t a n c e i l lus tra tes the s t a t e m e n t 
a l r e a d y m a d e , t h a t the c u r v e o f 
h i g h tens ion r e p r e s e n t s o n l y the 
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while p r i m a r y a c u t e nephr i t i s a n d its sequelae a r e re la t ive ly 
rare . 

DURATION .—The d i s e a s e a l w a y s l a s t s m o n t h s , a n d m a y 
l a s t y e a r s . A g e n t l e m a n well k n o w n to m e h a d a n a t t a c k 
o f s c a r l a t i n a l nephr i t i s th ir ty y e a r s a g o . A c c o r d i n g to h i s 
m e d i c a l a t t e n d a n t h is ur ine a l w a y s h a s p r e s e n t e d t h e c h a r a c -
ters which I h a v e o b s e r v e d in it d u r i n g the l a s t few y e a r s . I t 
c o n t a i n s a l a r g e a m o u n t o f a l b u m e n with epi thel ia l , fa t ty , 
g r a n u l a r , a n d h y a l i n e c a s t s . I t is p o s s i b l e t h a t the d i s e a s e in 
this c a s e affects on ly o n e k i d n e y or a por t ion o f one , for s u c h 
c a s e s h a v e been k n o w n to occur. A t a n y rate , it s h o w s t h a t 
p e r s o n s p r e s e n t i n g the u r i n a r y s i g n s o f chronic nephr i t i s a f ter 
a n a c u t e a t t a c k m a y g o on for h a l f a l i fet ime. T h i s g e n t l e m a n 
is n o w a g e d f o r t y - s i x ; h e e n j o y s fair hea l th , a n d , a l t h o u g h h e 
l e a d s a careful life, h e t a k e s o r d i n a r y diet , with a m o d e r a t e 
a m o u n t o f wine. 

PROGNOSIS.—Although t h e s e c a s e s m a y l a s t a l o n g t i m e , 
the p r o g n o s i s m u s t b e v e r y g u a r d e d , a s they a r e cer ta in ly v e r y 
p r e c a r i o u s l ives. A s a rule they recover suff ic iently to g o 
a b o u t , b u t t h e y a r e v e r y l iab le to re lapse . 

T h e wors t p r o g n o s t i c s i g n is e x t e n s i v e a n d o b s t i n a t e d r o p s y . 

ILLUSTRATIVE CASES. 
C A S E 7.* Phthisis; chronic infective nephritis; lardaceous degener-

ation. Death. Autopsy. 

T. T. , aet. thirty-seven, gun finisher, admitted Apri l 6th, 1886, 
complaining of cough, pain in chest, scantiness of urine, and inability to 
take solid food. H e spits a good deal and the sputa have been once 
or twice streaked with blood. 

H e has had a cough for eighteen months, and has gradually got 
weaker, and lost flesh. Six weeks ago diarrhoea set in, and reduced him 
greatly. H e attributes his illness to repeated colds. His work exposes 
him to dust, but not to cold or damp. 

His father, aged sixty-three, is at home suffering from his lungs, but 
his mother and all his brothers and sisters are alive and healthy. 

Present condition.—Patient is a sallow, poorly nourished man ; legs 
and feet cedematous. T. i oo° ; P . 96 ; R . 18 ; tongue clean, red and 
dry ; suffers from flatulence, pain between shoulders, and nausea* 
Bowels confined. Vertical liver dulness six inches in mammillary line. 
Spleen not enlarged. 

Heart's apex in fifth intercostal space, where there is a faint systolic 
murmur ; first sound reduplicated in tricuspid area ; second sound in 
pulmonary area accentuated and reduplicated. 

Pulse small, regular, soft and compressible ; voice weak ; phonation 
not painful ; cough troublesome ; sputa copious, mucous and frothy. 

* Recorded b y Dr . Stacey Wilson, House Physician. 
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Dulness at both apices, more marked on the right side. Bronchial 
breathing heard above right clavicle, and whispering pectoriloquy all over 
right upper lobe. Everywhere else respiration indeterminate, with 
scanty crepitations. 

Urine seventy-six oz. ; sp. gr. 1008 ; acid ; bright amber colour ; 
mucous deposit ; urea '6 per cent. ; a faint cloud of albumen ; hyaline 
casts and leucocytes in deposit. 

A sphygmographic tracing showed that the tidal wave was prolonged 
in spite ol the weakness of the heart. 

T h e cedema of the legs at first disappeared, but it returned b y Apri l 
21st. H e got gradually worse. T h e quantity of urine remained large 
and the albumen increased in amount. 

H e died on M a y 14th of a sudden attack of dyspncea. 
A U T O P S Y , M a y 14th.—External Appearances.—General pallor and 

emaciation ; cedema of feet and legs. 
Lungs, adherent ; honeycombed with cavities, but especially the upper 

lobe of the right lung ; bronchi dilated, containing pus and surrounded 
by indurated areas. Small patches of grey miliary tubercle scattered 
through lungs. Both bases congested and cedematous. 

Heart, 13 oz. ; / ^ v e n t r i c l e dilated and hypertrophied ; soft reddish 
vegetations on aortic valve and on aortic segment of mitral valve. 

Peritonœal cavity full of fluid. 
Liver, 67 oz. ; smooth, tense, edge rounded, colour dull brown ; on 

section, translucent, gave waxy reaction with iodine. 
Spleen, 8 oz., a typical " sago spleen.

55 

Kidneys, 9 oz. ; capsules partly adherent ; surface pale yellowish white, 
with well defined stellate veins on surface. O n section, cortex of normal 
width ; mixed greyish white and yellow in colour ; rather anaemic, trans-
lucent and shining, g iving the iodine reaction distinctly. T h e mucous 
membrane of the whole alimentary canal gave the reaction with iodine, 
but the muscular substance of the heart and tongue was normal. 

C A S E 8.*—Chro?iic infective nephritis; great improvement. 

Henry M . , aged nineteen, warehouseman, admitted March 22nd, 1886, 
with swelling of the face, feet, and legs. H e had been ill since November , 
1885, when the swelling began, and he was told at the Dispensary that 
he had Bright

5
s disease. 

H e had scarlatina when he was four years old, but no other definite 
illness. 

His father, mother, and six brothers and sisters were all healthy. 
O n admission he looked very anaemic, with a pale puffy face, and con-

siderable cedema of the feet and legs. T . 980 ; P. 72 ; R. 18 ; tongue 
furred ; bowels confined ; liver and spleen are a little enlarged, the latter 
can be felt below the ribs. 

Lungs, resonance deficient, at both apices ; cog-wheel respiration ; no 
accompaniments or cough. Heart's apex three-quarters of an inch 
external to verticle nipple line in fifth intercostal space. Sounds in 
mitral area very loud. A systolic murmur audible in aortic area, faintly 
conducted into vessels of neck. Aortic second sound accentuated. 

Pulse full, of high tension, artery feels thickened. 

* Recorded by Dr. Stacey Wilson, House Physician. 

8 
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Ophthalmoscopic appearances normal. 
Urine 60 oz. ; sp. gr. 1015 ; acid ; pale yellow colour, smoky ; mucous 

deposit ; urea 264 grains pro die ; albumen '4 per cent. ; blood in 
quantity ; fatty epithelial, hyaline and granular casts, with blood 
corpuscles and fatty epithelium in the deposit. 

H e made fair progress ; he was kept in bed till M a y 14th, when the 
cedema had entirely disappeared. O n being allowed up it returned 
slightly in the legs. H e was discharged on July 2nd to go to the 
Sanatorium, and from there he went to take a situation in the South of 
England, whence he wrote to say that he was go ing on very well. 

T h e following table marks his progress : — 

Urine Albu- Urea 
Date. in Sp. gr. men in Casts. 

oz. in grs. grs. 

Mar. 24 60 I O I 5 I O 5 264 Epithelial, hyaline, fatty & granular 

)? 30 56 I O I 5 8l 369 >> )> >5 J) 
April 8 72 I O I 5 I 2 6 285 » Î) » » 

>» 15 70 I O 1 6 308 277 » 5» î î 1) 
22 72 I O I 5 169 221 Jî # 5) >) 

» 27 70 I O I 5 184 215 Hyaline, fatty, and granular 
M a y 7 76 I O I 3 200 299 Epithelial and hyaline 

13 72 I O I 2 253 223 F e w hyaline and granular 

JJ 19 8o I O I 4 I 5 0 352 Epithelial , fatty and hyaline 

)> 25 76 I O I 6 I 3 3 334 
June 2 84 I O I 4 221 332 Epithelial and hyaline 

9 74 I O I 5 162 205 1i 55 Î5 
Epithelial, hyaline, and fatty » 16 84 I O I 5 I 4 7 221 

1i 55 Î5 
Epithelial, hyaline, and fatty 

u 23 76 I O I 5 I 3 3 367 Hyal ine and few granular 

J) 30 76 I O I 4 I 3 3 334 Hyal ine 

TREATMENT .—The p a t i e n t m u s t b e k e p t in bed , c lo thed in 
flannel, in a r o o m the t e m p e r a t u r e o f which is carefu l ly r e g u -
la ted b y d a y a n d n ight to avo id chills , a n d he s h o u l d be k e p t 
in bed so l o n g a s a n y d r o p s y r e m a i n s , t h o u g h s l i gh t swe l l ing 
o f the l egs c o m i n g on after he is a l lowed u p d o e s not 
neces sar i l y call for a return to bed. T h e diet s h o u l d b e a t first 
milk, with b r e a d a n d far inaceous p u d d i n g s , whi te fish a n d 
p o u l t r y b e i n g a d d e d a s the c a s e p r o g r e s s e s sat i s factor i ly . 
13utcher's m e a t a n d cheese s h o u l d b e forb idden s o l o n g a s the 
d o c t o r h a s control o f the case . N o a lcohol s h o u l d b e per-
mi t ted . 

T h e t r e a t m e n t s h o u l d b e chiefly d irec ted to g e t t i n g rid o f 
the d r o p s y by diuret ics , p u r g a t i v e s , a n d d iaphores i s . 

T h e hot-air bath s h o u l d be u s e d dai ly . A n e l e c t u a r y o f 
b i t a r t r a t e o f p o t a s h a n d h o n e y s h o u l d b e t a k e n freely so a s to 
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a c t u p o n the bowels , c o m b i n e d with a d iuret ic pill s u c h a s the 

fo l lowing : 
Ç Pulv. digitalis 

Pulv. Scillae 
Cafteinae citratis, ää c r r. j . 
Ft. pil. 

Sig. One to be taken thrice daily. 

I f the d r o p s y is v e r y g r e a t , s p e e d y rel ief m a y b e o b t a i n e d 
b y t a p p i n g . I f there is m u c h a s c i t e s this s h o u l d b e d o n e a t 
once. T a p p i n g the l e g s b y the s m a l l t r o c a r s i n t r o d u c e d b y 
S o u t h e y is not a v e r y s a t i s f a c t o r y p r o c e e d i n g . T h e fluid 
d r a i n s a w a y so s lowly t h a t the d r o p s y m a y not b e affected b y 
it. T h i s p r a c t i c e is s o m e t i m e s success fu l , b u t it is not o n e of 
which I c a n s p e a k very h ighly , a n d I g e t m u c h bet ter resu l t s 
from m a s s a g e a n d b a n d a g i n g . 

W h e n c o n v a l e s c e n c e a p p e a r s to b e e s t a b l i s h e d iron shou ld 
b e g iven, pre ferab ly the c a r b o n a t e , c i t ra te or tar tra te . 

T h e p r e c a u t i o n s to b e t a k e n b y the c o n v a l e s c e n t a r e the 
s a m e a s t h o s e a l r e a d y d e t a i l e d for the a c u t e a t t a c k ; he shou ld 
e s p e c i a l l y g u a r d a g a i n s t a c q u i r i n g the uric ac id d y s c r a s i a . 
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CHAPTER X I . 

L I T H A E M I C N E P H R I T I S . 

(SYN. GOUTY KIDNEY.) 

THE m o s t c o m m o n form i n c l u d e s a n u m b e r o f c a s e s o f a c u t e 
nephri t i s , e.g., t h o s e o c c u r r i n g in g o u t , a n d s u c h i n s t a n c e s a s 
t h a t o f a h a b i t u a l beer dr inker , w h o s e b l o o d is l o a d e d with 
ur ic ac id , m e e t i n g with a s e v e r e chill, h i s k i d n e y s b e i n g 
a l r e a d y m o r e or l e s s i rr i ta ted or a c t u a l l y a l t ered b y the 
d y s c r a s i a ; a s well a s t h e v e r y c o m m o n intercurrent a c u t e 
a t t a c k s which occur d u r i n g the c o u r s e o f the chronic proces s . 
B u t the v e r y g r e a t m a j o r i t y a r e chron ic c a s e s o f the cl inical 
t y p e a s s o c i a t e d with the s m a l l red g r a n u l a r k i d n e y , a l t h o u g h 
it is a m i s t a k e to s u p p o s e t h e d i s e a s e is l imi ted t o o n e 
a n a t o m i c a l type . 

ETIOLOGY.—As t h e n a m e i m p l i e s , it is p r i m a r i l y d u e to 
the p r e s e n c e o f a po i son , e.g., uric a c i d , in the b l o o d a n d to 
the p r o l o n g e d effect o f its e l iminat ion t h r o u g h the k i d n e y s . 

Age.—It is r a r e u n d e r t w e n t y y e a r s o f a g e , l e s s r a r e u p to 
forty, b e c o m e s c o m m o n after t h a t p e r i o d is p a s s e d , a n d after 
fifty is s o c o m m o n t h a t n e a r l y one - th i rd o f al l p e r s o n s d y i n g 
a b o v e t h a t a g e s h o w m o r e or l e s s s i g n s o f i ts ac t ion in their 
k i d n e y s . 

Sex.—All s ta t i s t i c s a g r e e in s h o w i n g t h a t the c o n t r a c t i n g 
t y p e o f k i d n e y is l e s s c o m m o n in f e m a l e s t h a n in m a l e s . 
T h i s is t rue , b u t t h e t ru th w o u l d b e m o r e s t r i k i n g if the 
figures w e r e no t v i t i a t ed b y two c i r c u m s t a n c e s , n a m e l y , t h e 
f r e q u e n c y o f c o n t r a c t i n g k i d n e y o f o b s t r u c t i v e or ig in in 
w o m e n with pe lv ic d i s e a s e s , a n d , s e c o n d l y , t h e fact t h a t con-
t r a c t i n g k i d n e y m a y b e o f infect ive or ig in . 

N e v e r t h e l e s s , I a c c e p t t h e figures for w h a t t h e y a r e worth. 
D i c k i n s o n g i v e s the p r o p o r t i o n o f o n e f e m a l e to t w o m a l e s ; 
W a g n e r , o f fifty-five f e m a l e s t o n inety- f ive m a l e s . W e a r e 
not to ld whether the n u m b e r s w e r e c a l c u l a t e d out s o a s to 
s h o w the p r o p o r t i o n t o t h e to ta l d e a t h s in e a c h s e x . T h i s is 
i m p o r t a n t , a s o u t o f a h u n d r e d c a s e s co l l ec ted w i thout refer-
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ence to e t i o l o g y from the G e n e r a l H o s p i t a l reg i s ters , I found 
thirty f emale s to s e v e n t y m a l e s , b u t there were o n l y a 
h u n d r e d a n d t h i r t y - s i x f e m a l e d e a t h s to three h u n d r e d a n d 
four m a l e d e a t h s , s o t h a t the p e r c e n t a g e s b r o u g h t the figures 
very near , n a m e l y , t w e n t y - t w o f e m a l e s to t w e n t y - t h r e e m a l e s . 

B u t on the other h a n d , the re la t ive in frequency o f this 
form o f B r i g h t ' s d i s e a s e in f e m a l e s is a n i n c o n t e s t a b l e , c l inical 
fact. 

Temperament.—The d o c t r i n e h a s been f a v o u r e d b y a u t h o r -
ity t h a t nervous w o r r y is a c a u s e o f c o n t r a c t i n g k i d n e y , b u t 
in m y opinion it is the uric a c i d d i a t h e s i s which is s o often 
a s s o c i a t e d with a n irr i table n e r v o u s t e m p e r a m e n t , the s u b j e c t s 
o f which a r e p r o n e to worry. 

Social condition.—It a t t a c k s > all c l a s s e s , b u t is e s p e c i a l l y 
c o m m o n a m o n g w o r k e r s in l ead , miners , brewers , p u b l i c a n s , 
forgemen, a n d s t o k e r s . 

Heredity.—There s h o u l d b e no d o u b t o f the e x i s t e n c e o f a 
hered i tary t e n d e n c y to this d i s e a s e . In the c a s e a l r e a d y q u o t e d , 
a s seen with Dr. L y c e t t , it w a s this form o f B r i g h t ' s d i s e a s e 
from which the pat i ent , his father, a n d two p a t e r n a l unc le s 
died. 

E i c h h o r s t h a s re la t ed the h i s t o r y o f a fami ly , in which the 
g r a n d m o t h e r , mother , two s o n s a n d a s i s ter suffered f rom this 
d i s e a s e . 

M a h o m e d be l i eved in the e x i s t e n c e o f a d i a t h e s i s — B r i g h t ' s 
d i a t h e s i s — c l o s e l y a l l i ed to g o u t , a n d p r e s e n t i n g the fo l lowing 
charac ter i s t i c s : " H a b i t u a l c o n s t i p a t i o n , s o m e f o r m s of d y s -
peps ia , often s i g n s o f imper fec t c irculat ion , s u c h a s co ld h a n d s 
a n d feet, not u n f r e q u e n t l y p a l p i t a t i o n , s o m e t i m e s s h o r t n e s s o f 
brea th on exer t ion . T h e i r s k i n s a r e often thick, o f ve lve t - l ike 
sof tness , a n d v e r y white." T h i s q u o t a t i o n is g iven m e r e l y to 
ind ica te M a h o m e d ' s l ine o f thought . S o far a s m y cl inical 
e x p e r i e n c e g o e s , I c a n n o t s a y t h a t it conf irms his d e s c r i p t i o n 
o f the charac ter i s t i c s o f the i n d i v i d u a l s in w h o m we c o m m o n l y 
m e e t with this form o f B r i g h t ' s d i s e a s e , nor a m I a b l e to s u g -
g e s t a bet ter one, t h o u g h I incl ine to the op in ion t h a t the 
s p a r e neurot ic t y p e is e s p e c i a l l y p r o n e to suffer from lithaemic 
k idney . 

D i e u l a f o y a l s o be l i eves in a " d i a t h è s e br ight ique ," o f which 
the s i g n s a r e : I , a u d i t o r y t roub le s , no i ses in the e a r s , 
Meniere ' s v e r t i g o ; 2, a s p h y x i a o f the e x t r e m i t i e s , fingers 
pa le , b l o o d l e s s , a n d n u m b ; 3, i t ch ing ; 4, p o l l a k i u r i a or fre-
q u e n t mictur i t ion ; 5, cryaesthes ia or s ens i t i venes s to co ld ; 6, 
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c r a m p s in the c a l v e s o f t h e l e g s ; 7, e p i s t a x i s ; 8, e l ec tr i form 
s h o c k s a t the m o m e n t o f fa l l ing a s l e e p ; 9, d i s t e n s i o n a n d 
t o r t u o s i t y o f the t e m p o r a l ar tery . B u t he d o e s not s u g g e s t 
t h a t t h e y a r e all c o n s t a n t l y present , or t h a t a n y o n e b y i t se l f 
is p a t h o g n o m o n i c . 

Climate.—The m o d e in which our m o i s t co ld c l i m a t e p r e -
d i s p o s e s to B r i g h t ' s d i s e a s e h a s been a l r e a d y e x p l a i n e d . 

G a r r o d s t a t e s t h a t chi l l ing the sk in i n c r e a s e s the f o r m a t i o n 
o f uric a c i d , while it p r o b a b l y g i v e s r i se to other a l t e r a t i o n s in 
the b l o o d b y d i m i n i s h i n g e l iminat ion . 

Gout.—There c a n b e no d o u b t o f the frequent a s s o c i a t i o n 
o f t h e s e condi t ions . T h i s w a s first p o i n t e d out b y T o d d , who 
g a v e to the renal d i s e a s e the a p t n a m e o f " g o u t y k idney ." 

E b s t e i n s a y s t h a t the k i d n e y s m a y b e perfect ly h e a l t h y 
even when the ar t i cu lar affect ion is v e r y p r o n o u n c e d ; or they 
m a y b e in a s t a t e o f chronic a t r o p h y with urat i c d e p o s i t s ; or 
there m a y b e urat i c d e p o s i t s in the cana l i cu l i or in necrot ic 
foci. H e be l i eves the d e p o s i t o f u r a t e o f s o d a in necrot ic foci 
a l o n e is t y p i c a l ; he r e c o g n i s e s the first s t a g e a s a n i n f l a m m a -
tory p r o c e s s se t u p b y uric ac id , a n d this is fo l lowed b y 
necros i s , ura t i c s a l t s b e i n g d e p o s i t e d in the cav i t i es thus formed. 

T h e r e is no n e c e s s a r y connect ion be tween ar t i cu lar g o u t 
a n d nephri t i s . T h e t e n d e n c y to a c c u m u l a t e uric ac id in the 
b l o o d m a y e x i s t a p a r t f rom a r t i c u l a r gout . It is k n o w n t h a t 
the first m e t a t a r s o - p h a l a n g e a l j o i n t s o f the s u b j e c t s o f this 
form o f B r i g h t ' s d i s e a s e a r e g e n e r a l l y the s e a t s o f urat i c 
d e p o s i t s , b u t a h i s tory o f a t t a c k s o f g o u t is e x c e p t i o n a l . B o t h 
the j o i n t affection a n d the k i d n e y d i s e a s e d e p e n d u p o n the 
a c c u m u l a t i o n o f uric a c i d in the b lood , b u t for the p r o d u c t i o n 
o f e i ther there is n e e d e d the p r e s e n c e o f spec ia l e t io log ica l 
factors . 

Lead.—Ollivier o r i g i n a l l y d r e w a t t en t ion to the frequent 
o c c u r r e n c e o f the d i s e a s e a m o n g l e a d workers . H e p r o v e d 
t h a t l e a d is e l i m i n a t e d b y the k idney . W e know, too , t h a t 
l e a d l e a d s to a c c u m u l a t i o n o f uric a c i d in the s y s t e m , ei ther 
b y d e p r e s s i n g the funct ion o f the liver or b y f o r m i n g inso lub le 
ura te s . T h e r e is a g e n e r a l a g r e e m e n t a m o n g cl inical o b s e r v e r s 
in this c o u n t r y a s to its p r e v a l e n c e a m o n g p a t i e n t s in w h o m 
e v i d e n c e is to b e found o f p a s t or p r e s e n t p o i s o n i n g b y lead. 

C h a r c o t a n d G o m b a u l t s u c c e e d e d in c a u s i n g c o n t r a c t i n g 
nephr i t i s in r a b b i t s b y the p r o l o n g e d a d m i n i s t r a t i o n o f lead. 

Hard water.—Permanent h a r d n e s s in d r i n k i n g water, d u e 
to e x c e s s o f l ime sa l t s , is a n u n d o u b t e d c a u s e o f the uric ac id 
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d y s c r a s i a in the p e r s o n s who u s e it, a n d t h e r e b y it is a n 
indirect c a u s e o f B r i g h t ' s d i s e a s e . I t s modus operandi h a s 
not been c l ear ly e x p l a i n e d . W h e t h e r it a c t s b y f o r m i n g 
inso lub le u r a t e s or b y f a v o u r i n g b y i ts p r e s e n c e t h e d e c o m -
p o s i t i o n o f s o l u b l e u r a t e s , a r e q u e s t i o n s w o r t h y o f inves t iga t ion . 
T h r o u g h o u t th is d is tr ic t ( W a r w i c k s h i r e , S t a f f o r d s h i r e , a n d 
W o r c e s t e r s h i r e ) the d r i n k i n g w a t e r is v e r y h a r d , a n d its 
re lat ion to uric a c i d f o r m a t i o n s is t o m y m i n d b e y o n d all 
ques t ion . 

Alcohol.—Dickinson's cr i t i c i sms o f the a lcohol ic e t i o l o g y o f 
B r i g h t ' s d i s e a s e a r e ent i t led to g r e a t weight , b u t it is doubt fu l 
whether a lcohol c a n b e a l t o g e t h e r acqu i t t ed . T h e o b s e r v a t i o n s 
of G l a s e r a l r e a d y q u o t e d (p. 92), p r o v e t h a t its inges t i on is 
i m m e d i a t e l y fol lowed b y s i g n s o f renal irritat ion. 

Animal food.—The e x c e s s i v e u s e o f butcher's meat, s u c h a s 
is c o m m o n in this country , e s p e c i a l l y a m o n g cer ta in c l a s s e s o f 
wel l -paid ar t i zans , is g e n e r a l l y a n d m o s t p r o p e r l y be l i eved to 
b e a v e r y powerful c a u s e o f this d i sorder . I t a c t s b y in-
c r e a s i n g the r a w m a t e r i a l from which uric a c i d is f o r m e d , a n d 
a l s o ( a n d this is p e r h a p s a s i m p o r t a n t ) b y the l a r g e a m o u n t 
o f s a l t s c o n t a i n e d in it (ch lor ides , s u l p h a t e s , a n d p h o s p h a t e s ) , 
which d i m i n i s h the a l k a l i n i t y of the b lood , a n d p r e v e n t the 
so lut ion of uric ac id . 

Dyspepsia.—Johnson h a s s t a t e d his be l ie f in the frequent 
occurrence o f this d i s e a s e in p e r s o n s who suffer from certa in 
forms o f d y s p e p s i a , or who e a t a n d d r i n k to e x c e s s . M u r -
chison w a s p e r s u a d e d o f its re lat ion to the d i g e s t i v e d e r a n g e -
m e n t which h e ca l l ed "l i thaemia," a n d a s s o c i a t e d with a 
funct ional def ic iency o f the liver. M a h o m e d p u b l i s h e d certa in 
c a s e s o f y o u n g a d u l t s in w h o m d y s p e p s i a w a s a s s o c i a t e d with 
a l b u m i n u r i a a n d h i g h arter ia l tens ion , s u g g e s t i n g the bel ie f 
t h a t s o m e p r o d u c t s o f fau l ty d i g e s t i o n were p r o d u c i n g a d y s -
c r a s i a , which affected the v a s c u l a r s y s t e m a n d i rr i ta ted the 
k i d n e y s in s u c h a w a y a s to l e a d in t i m e to the d e v e l o p m e n t 
o f c o n t r a c t i n g k i d n e y with c a r d i a c h y p e r t r o p h y . 

T h i s is a view which I h a v e fully a c c e p t e d . I t e x p l a i n s the 
o c c u r r e n c e o f this form o f B r i g h t ' s d i s e a s e in p e r s o n s who a r e 
in no w a y g iven to e x c e s s , b u t w h o s e d i g e s t i v e funct ions a r e 
i n a d e q u a t e , e i ther c o n g e n i t a l l y or a s the resul t o f s e d e n t a r y 
habi t s . 

Heart Disease.—The r e l a t i o n s o f h e a r t d i s e a s e to the con-
t r a c t i n g g r a n u l a r k i d n e y h a v e been ins i s t ed u p o n b y D i c k i n -
son , a n d a s t u d y of post mortem r e g i s t e r s p r o v e s it to b e a fact. 
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A s h a s been often p o i n t e d out , the effect o f h e a r t d i s e a s e is to 
a p p r o x i m a t e the m a m m a l t o the rept i le , to d i m i n i s h al l o x i d a -
tion p r o c e s s e s , a n d to i n c r e a s e the f o r m a t i o n o f uric a c i d whi le 
d i m i n i s h i n g t h a t o f urea . 

MORBID ANATOMY .—Acute nephr i t i s is not in i t se l f a 
d i s e a s e t h a t often t e r m i n a t e s fata l ly . W e k n o w it b e s t in the 
infect ive form, where d e a t h is d u e to the p r i m a r y d i s e a s e . I t is 
o n l y in v e r y s e v e r e c a s e s t h a t w e g e t a n o p p o r t u n i t y o f s e e -
i n g the k i d n e y s in a c u t e l ithaemic nephri t i s . T h e y a r e then 
swol len, o f a red or c h o c o l a t e co lour ; t h e c a p s u l e s t r i p s 
r e a d i l y off ; on sect ion b l o o d d r i p s from the cut sur face , 
u p o n which the M a l p i g h i a n b o d i e s s t a n d o u t a s d a r k red 
po int s . 

T h e cond i t ion is o n e o f in tense c o n g e s t i o n , wi th a c u t e 
c a t a r r h a l i n f l a m m a t i o n o f the e p i t h e l i u m o f the c o n v o l u t e d 
tubes . 

I n s u b - a c u t e c a s e s the k i d n e y s a r e sti l l swol len , the c o r t e x 
increased , p a l e a n d m o t t l e d ; the c a p s u l e s s e p a r a t e eas i ly , 
l e a v i n g a p a l e m a r b l e d surface . 

T h e c h a n g e s a r e s i m i l a r to t h o s e a l r e a d y d e s c r i b e d in s u b -
a c u t e nephr i t i s o f infect ive origin. T h e e p i t h e l i u m o f the con-
v o l u t e d t u b e s is swol len, g r a n u l a r , v a c u o l a t e d a n d f a t t y ; in 
p l a c e s o n l y a n a r r o w b a n d is left. T h e g l o m e r u l i a r e swol len , 
a n d their nuclei i n c r e a s e d . T h e b l o o d v e s s e l s a r e full o f 
b lood. 

St i l l la ter , s u c h k i d n e y s m a y p r e s e n t the a p p e a r a n c e o f the 
l a r g e whi te k i d n e y . T h e y a r e g r e a t l y swol len, v e r y p a l e , or 
m o t t l e d red, white , a n d ye l low, soft, fr iable , c a p s u l e s no t 
a d h e r e n t ; on sec t ion t h e M a l p i g h i a n b o d i e s a p p e a r v e r y d i s -
tinct. 

U n d e r the m i c r o s c o p e the e p i t h e l i u m is v e r y f a t t y ; the 
M a l p i g h i a n b o d i e s s h o w w e l l - m a r k e d g l o m e r u l i t i s ; the b l o o d 
v e s s e l s a r e d i l a t ed , a n d their wa l l s t h i c k e n e d b y h y p e r t r o p h y 
a n d endarteritis obliterans ; t h e c o n n e c t i v e t i s s u e is swol len, 
h y a l i n e a n d nuc lea ted . 

B u t the t y p i c a l k i d n e y s o f th is f o r m o f B r i g h t ' s d i s e a s e a r e 
the s m a l l red k i d n e y s . T h e y a r e s m a l l , w e i g h i n g t o g e t h e r l e s s 
t h a n e i g h t ounces , h a r d , with o p a q u e th ick a d h e r e n t c a p s u l e s , 
which, when s t r i p p e d off, t e a r t h e k i d n e y s u b s t a n c e , l e a v i n g a 
d a r k , red, g r a n u l a t e d , often n o d u l a r sur face , in which a r e a few 
s m a l l c y s t s v a r y i n g in s i ze f rom a pin's h e a d to a pea . O n 
sect ion , t h e o r g a n is t o u g h ; t h e cor t i ca l por t ion is d a r k red , 
d o t t e d with v a s c u l a r s p o t s a n d d i v i d e d from the m e d u l l a r y 
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c o n e s b y a w e l l - m a r k e d l ine o f h y p e r e m i a ; the c o r t e x 
is v e r y narrow, m e a s u r i n g often from £th to vUhs o f 
a n inch in b r e a d t h . T h e m e d u l l a r y por t ion is p u r p l e , 
a n d t h e cones a r e s t r i a t e d with l ines o f h y p e r e m i a . 
T h e m o u t h s o f the cut v e s s e l s a r e e v e r y w h e r e p a t e n t 
a n d stiff. 

U n d e r the m i c r o s c o p e the fo l lowing c h a n g e s can b e 
seen :— 

Connective tissue.—If a thin sect ion is b r u s h e d out s o a s to 
r e m o v e all b u t the f r a m e - w o r k o f connec t ive t i s sue , it will b e 
seen t h a t w e d g e - s h a p e d p r o c e s s e s o f t h i c k e n e d a n d n u c l e a t e d 
connec t ive t i s s u e p a s s d o w n into the c o r t e x from the c a p s u l e , 
o c c u p y i n g the reg ion o f the in ter lobu lar ar ter ies a n d M a l p i g -

hian bodies . T h e in ter tubu lar s t r o m a 
is g e n e r a l l y swol len a n d nuc leated . 

Malpighian bodies.—The m o s t genera l 
c h a n g e is a n increase in the nuclei o f 
the c a p i l l a r y tuft a n d its 
into a s i m p l e ce l lu lar 
s m a l l e r n u m b e r a later 
fol lowed, in which the 
b e c o m e s c o n v e r t e d into 
t inous t i s s u e c o n t a i n i n g 
cel ls {Fig. 22). S t i l l later the c o n t e n t s 
u n d e r g o a c o m p l e t e col lo id c h a n g e so 
a s to form a s m a l l cyst . 

Blood vessels.—The cap i l lar i e s a r e d i l a t e d a n d full o f b l o o d ; 
in p l a c e s they s h o w concentr i c h y p e r t r o p h y {Fig. 23). T h e 
l a r g e r ves se l s a r e d i l a t e d a n d their wal l s th ickened. T h i s 
t h i c k e n i n g is m o s t g e n e r a l l y seen to affect the 
a d v e n t i t i a a n d the m u s c u l a r i s ; the i n t i m a is 
t h i ck en ed frequent ly , b u t n o t s o c o n s t a n t l y . 

In the adventitia the c h a n g e s e e m s to b e a 
p u r e l y i n f l a m m a t o r y o v e r g r o w t h which it s h a r e s 
with the n e i g h b o u r i n g connec t ive t i s sue with 
which it is d irec t ly c o n t i n u o u s a n d f o r m s part . 
T h e c h a n g e in the muscularis is g e n e r a l l y a true 
m u s c u l a r h y p e r p l a s i a , b u t in s o m e v e s s e l s there is d i l a t a t i o n 
wi thout h y p e r t r o p h y , a s m i g h t b e e x p e c t e d . In the intima 
the e las t i c l a m i n a is a l w a y s swol len, its l a y e r s s e p a r a t e d , a n d 
i n t e r s p e r s e d with a few nuclei ; the endothe l ia l l ayer is often 
n o r m a l , b u t s o m e t i m e s there is a c o n s i d e r a b l e o v e r g r o w t h o f 
t i s sue on the inner s i d e o f the e la s t i c l a m i n a e v i d e n t l y d u e t o 

convers ion 
m a s s . In a 
s t a g e m a y b e 
ce l lu lar m a s s 
d e l i c a t e g e l a -
a few s t e l la te 

Fig. 22.—Malpighian b o d y , Hhow-
ing we l l -marked capsu l i t i s , wi th 
h y a l i n e d e g e n e r a t i o n of t h e g lomer-
u l a r tuft. 

Fig. 23.—Capillary 
ves se l . showing con-
cen t r i c hyper t ro -
p h y of i t s wa l l . 



L1THJEMIC NEPHRITIS. 123 

i n f l a m m a t o r y t h i c k e n i n g o f t h e endothe l i a l layer . S u c h 
g r o w t h s m a y c a u s e i r r e g u l a r n a r r o w i n g s a n d even occ lus ion o f 
v e s s e l s (endarteritis obliterans) 
(Fig. 24). 

Convoluted tubules.—The t u b -
ules a r e in s o m e p l a c e s d i l a t e d , 
g e n e r a l l y they a r e n o r m a l or 
u n d e r g o i n g d i m i n u t i o n in size. 
T h e y a r e s o m e t i m e s filled with 
a m o r p h o u s g r a n u l a r mat ter . In 
the l eas t af fected p a r t s the 
ep i the l ium is a l t ered ; it h a s 
los t its d a r k s t r i a t e d a p p e a r a n c e 
a n d h a s b e c o m e p a l e , t h e in-
d iv idua l cel ls c a n b e seen, the 
nucle i a r e q u i t e d is t inct , b u t in 
s o m e i n s t a n c e s fail to t a k e u p 
s t a i n i n g fluids (Fig. 25). B u t 
for the m o s t p a r t the t u b u l e s a r e l ined b y a very flat nuc lea ted 
ep i the l ium, a p p a r e n t l y t h e a t r o p h i e d r e p r e s e n t a t i v e o f the 
or ig ina l cell l a y e r (Fig. 27) ; the c a v i t i e s o f the t u b e s conta in 

Fig. 24.—Renal a r t e r i o l e , showing e n d a r t e r i t i s 
ob l i t e r ans , a. Swol l en e l a s t i c l a m i n a , i t s fibres 
s e p a r a t e d a n d œ d e m a t o r s ; b, B r o a d g rowth of 
c o n n e c t i v e t i s s u e f rom the endo the l i a l l a y e r ; 
c. Swol len m u s c u l a r c o a t , wi th l a r g e d i s t inc t 
nuc le i . 

Fig. 25.—Convoluted tubu le , showing epi the-
l i u m wi th d i s t inc t ou t l ines , g r a n u l a r p r o t o p l a s m 
a n d nuc le i , wh ich t a k e on c a r m i n e s t a i n i n g well . 

Fig. 26.—Convoluted tubu le , wi th p ro l i f e ra ted 
ep i t he l i um a n d c a s t s in l u m e n . 

r o u n d e d p r o t o p l a s m i c m a s s e s , n u c l e a t e d cel ls , or col lo id c a s t 
m a t e r i a l (Fig. 26). O t h e r t u b u l e s a r e d e n u d e d o f epi the l ia l 
lining. I n o ther i n s t a n c e s the t u b u l e s form cys t s . T h i s 
p r o c e s s is e f fected in a m a n n e r v e r y l ike t h a t a l r e a d y d e s c r i b e d 
in the M a l p i g h i a n bodies . A ce l lu lar m a s s is f o r m e d in the 
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t u b e f rom the prol i ferat ion o f the e p i t h e l i u m ; this u n d e r g o e s 
a r e t r o g r e s s i v e m e t a m o r p h o s i s in to g e l a t i n o u s t i s s u e a n d 
thence into s i m p l e col lo id mat ter . 

Fig. 27.—Dilated c o n v o l u t e d t u b u l e , -with a t r o p h i e d e p i t h e l i u m ; a, a, f r a g m e n t s of c a s t s . 

T h e b a s e m e n t m e m b r a n e o f the t u b u l e b e c o m e s swol len a n d 
hya l ine , a n d is los t in the new f o r m a t i o n o f connec t ive t i s s u e 
or b e c o m e s the wal l of a cyst . 

Straight tubules.—The e p i t h e l i u m is often pro l i f era ted ; the 
l u m i n a o f the t u b u l e s a r e filled with co l lo id m a t e r i a l m i x e d 
with cells . O t h e r t u b u l e s a r e d i l a t e d a n d l ined with a t r o p h i e d 
ep i the l ium. In the medulla m a n y o f the s t r a i g h t t u b e s a r e 
unaf fected , b u t c o n t a i n col lo id m a t t e r ( c a s t s ) in their cav i t i e s ; 
o thers a r e d i la ted . 

A c u t e nephr i t i s is v e r y p r o n e to a t t a c k these k i d n e y s a t 
v a r i o u s s t a g e s o f their evolut ion , s o t h a t their a p p e a r a n c e is 
modif ied b y the s u p e r a d d i t i o n o f t h e a p p e a r a n c e s o f c a t a r r h a l 
nephrit i s . T h e k i d n e y s v a r y in s ize , a r e pa ler , a n d u n d e r the 
m i c r o s c o p e the ep i the l ium is g r a n u l a r , v a c u o l a t e d or fa t ty 
a c c o r d i n g to the d u r a t i o n o f the p r o c e s s . 

SYMPTOMS AND COURSE .—The b e g i n n i n g s o f th is d i s e a s e 
a r e u s u a l l y la tent a n d obscure . I t s s y m p t o m s a r e in m a n y 
c a s e s s o l itt le n o t i c e a b l e t h a t p a t i e n t s c o n t i n u e to d i s r e g a r d 
t h e m until s o m e ser ious a n d t o o often fatal c o m p l i c a t i o n 
n e c e s s i t a t e s m e d i c a l a d v i c e a n d l e a d s to the d i s c o v e r y o f g r a v e 

α 
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o r g a n i c d i s e a s e , which h a s a d v a n c e d t o i ts full d e v e l o p m e n t 
wi thout a n y m e a n s h a v i n g b e e n t a k e n to a r r e s t it. 

E v e n after a w a r n i n g o f this sort , there m a y b e s u c h a 
re turn o f a p p a r e n t h e a l t h t h a t al l p r e c a u t i o n s a r e n e g l e c t e d , 
until a fresh a t t a c k p r o v e s fatal . A c a s e will b e q u o t e d in 
which a s i n g l e uraemic fit d i a g n o s e d correc t ly a t the t i m e w a s 
fol lowed b y e igh t y e a r s o f a p p a r e n t g o o d h e a l t h unti l a s u d -
d e n a t t a c k o f a c u t e œ d e m a o f the l u n g p r o v e d fatal . 

S u c h p a t i e n t s p r e s e n t t h e m s e l v e s u n d e r the m o s t v a r i e d 
s e m e i o l o g i c a l c o n d i t i o n s ; t h e y m a y c o m p l a i n o f bronchi t i s 
or a s t h m a , p a i n a t the prsecordia , p a l p i t a t i o n or e p i s t a x i s , 
v o m i t i n g , diarrhoea, or h a e m a t e m e s i s , g i d d i n e s s , h e a d a c h e , 
a f fect ions o f s i g h t or h e a r i n g , or n e u r a l g i a ; t h e y m a y b e 
a t t a c k e d b y a p o p l e x i e s , convu l s ions , or c o m a ; t h e y m a y 
h a v e a r t i c u l a r g o u t , s c ia t i ca , l u m b a g o or c r a m p s ; t h e y m a y 
suffer f rom h e m a t u r i a or s y m p t o m s o f g r a v e l or c a l c u l u s ; or 
t h e y m a y chiefly c o m p l a i n o f a s k i n a f f e c t i o n — p r u r i t u s , e c z e m a , 
e r y t h e m a , p u r p u r a , etc. 

F o r t u n a t e l y it is r a r e be fore forty y e a r s o f a g e , b u t in 
p a t i e n t s after t h a t t i m e o f life we m u s t b e for ever a l i v e to the 
p o s s i b i l i t y o f this cond i t i on u n d e r l y i n g the c o m p l a i n t p u t 
forward. W e c a n o n l y e s c a p e fa l l ing into m i s t a k e s in p r a c -
t ice b y care , a n d the i m p o r t a n c e o f m a k i n g u r i n a r y e x a m i n a -
t ions c a n n o t b e t o o s t r o n g l y ins i s t ed u p o n . 

V e r y f requent ly the p a t i e n t c o m e s first u n d e r o b s e r v a t i o n 
o w i n g to the s u p e r v e n t i o n o f a n a t t a c k o f a c u t e c a t a r r h a l 
nephri t i s , b y which the w h o l e a s p e c t o f the c a s e is t e m p o r a r i l y 
a l tered . 

The urine.—The c h a r a c t e r s o f the u r i n a r y secre t ion a r e 
n a t u r a l l y the m o s t i m p o r t a n t , u n e q u i v o c a l a n d s ign i f i cant o f 
the s y m p t o m s o f all f o r m s o f B r i g h t ' s d i s e a s e , nor a r e they 
less so in the p r e s e n t form, t h o u g h the d e p a r t u r e s f rom the 
n o r m a l m a y not a t t r a c t the pa t i en t ' s a t tent ion . 

I t is i m p o s s i b l e to s t a t e p r e c i s e l y a t w h a t per iod in this 
in s id ious m a l a d y the ur ine s h o w s s i g n s o f a l t era t ion , b u t it 
m a y b e af f irmed with c e r t a i n t y t h a t no m a r k e d s t r u c t u r a l 
a l t e r a t i o n s can t a k e p l a c e wi thout e v i d e n c e o f t h e m b e i n g 
d i s c o v e r a b l e in this secret ion. 

T h e quantity o f urine, a s in o ther f o r m s o f B r i g h t ' s d i s e a s e , 
u n d e r g o e s a l t era t ion ; b u t in th i s form it is not d i m i n i s h e d in 
the e a r l y s t a g e s . O n t h e c o n t r a r y , when t h e s e c a s e s c o m e 
u n d e r o b s e r v a t i o n t h e q u a n t i t y is g e n e r a l l y a b o v e the a v e r a g e , 
s o m e t i m e s r e a c h i n g or e x c e e d i n g a h u n d r e d o u n c e s in twenty -
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four hours . B u t this increase , as indicated by the necessity to 
rise at night to pass water, is not a l w a y s a n e a r l y s y m p t o m . 
W i l l i a m S ( C a s e 10, p. 130), who d i e d s i x w e e k s after 
a d m i s s i o n with a d v a n c e d c o n t r a c t i n g k i d n e y s , s t a t e d t h a t he 
h a d on ly been d i s t u r b e d a t n ight for a week p a s t . S o , too, 
in the c a s e of C o r n e l i u s H ( C a s e 15, p. 138), th is s y m p t o m 
h a d e x i s t e d on ly three m o n t h s , t h o u g h he h a d all the other 
s y m p t o m s o f a n a d v a n c e d case . O n the o ther h a n d , R i c h a r d 
J ( C a s e 23, p. 157), h a d been in the h a b i t o f g e t t i n g u p in 
the n ight to m a k e water five or s i x t i m e s for the la s t ten 
years . B u t in all these c a s e s its o c c u r r e n c e co inc ided with 
the d e v e l o p m e n t o f the first s y m p t o m s which a t t r a c t e d the 
pat ient ' s a t tent ion . In a ser ies o f c a s e s t a b u l a t e d s o m e y e a r s 
a g o , the neces s i ty to r ise a t n ight to p a s s water w a s present 
in s e v e n t y out o f a h u n d r e d c a s e s a b l e to a t t e n d a s out-
pat ients . 

I t m u s t b e r e m e m b e r e d t h a t o c c a s i o n a l r i s ing a t n i g h t for 
this p u r p o s e is c o m m o n a s a c o n s e q u e n c e o f too free p o t a t i o n s , 
o f d y s p e p s i a , a n d of e x c e s s i v e t o b a c c o - s m o k i n g ; while in 
local d i s e a s e s o f the b l a d d e r a n d n e i g h b o u r i n g o r g a n s , it is 
often a m a r k e d s y m p t o m . 

In the later s t a g e s the q u a n t i t y o f ur ine fal ls ; th i s is d u e 
to fai lure of the heart , a n d even be fore i rrecoverab le c o l l a p s e of 
the heart , the ur ine is l iable to b e d i m i n i s h e d b y its t e m p o r a r y 
w e a k n e s s . In the c a s e o f G e o r g e Β ( C a s e 21, p. 152) it is 
r ecorded t h a t " he u s e d to g e t u p twice a t n i g h t to m a k e 
water a n d filled the vesse l three p a r t s full, b u t since his illness 
this had passed off Γ D u r i n g the o c c u r r e n c e o f a n in tercurrent 
a t t a c k o f a c u t e c a t a r r h a l nephr i t i s the ur ine is d i m i n i s h e d , a n d 
p r e s e n t s the u s u a l c h a r a c t e r m e t with in p r i m a r y a c u t e 
a t t a c k s . 

T h e density var i e s with the q u a n t i t y , a n d p a r t i c u l a r s a m p l e s 
p a s s e d d u r i n g the d a y m a y b e v e r y m u c h h i g h e r than the 
tota l quant i ty . In g e n e r a l it is be low 1010. T h e colour is 
u s u a l l y p a l e yel low, a n d the ur ine is clear, d e p o s i t i n g on ly a 
v e r y s l ight m u c o u s c loud. T h e reaction is a l m o s t i n v a r i a b l y 
ac id , e x c e p t when the p a t i e n t is t a k i n g a lka l i e s . 

B a r t e l s a n d G r a i n g e r S t e w a r t s t a t e t h a t the urea m a y not 
b e d imin i shed . T h i s is true, a s , for e x a m p l e , in t h e c a s e of 
W i l l i a m S ( C a s e 10), who, after l iv ing on m i l k d ie t for 
t w e n t y d a y s , p a s s e d 343 g r a i n s o f u r e a in twenty- four hours . 
I h a v e not felt just i f ied in e n d e a v o u r i n g to a s c e r t a i n what 
m a x i m u m a m o u n t c o u l d b e e l i m i n a t e d b y t h e s e p a t i e n t s on 
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full diet. A s a rule , however , t h e y p a s s t o o l itt le urea , t h a t is, 
the d a i l y o u t p u t is u n d e r 300 g r a i n s , 

T h e e x c r e t i o n of uric acid is s t a t e d b y F r e r i c h s to b e 
le s sened , e s p e c i a l l y t o w a r d s the t e r m i n a t i o n o f the d i s e a s e . 

T h e phosphates a r e n o t a b l y d i m i n i s h e d ; the chlorides a r e 
d i m i n i s h e d , but b e c o m e n o r m a l or in e x c e s s (LÉPINE) t o w a r d s 
the e n d ; the q u a n t i t y o f sulphates v a r i e s g r e a t l y , b u t is 
o r d i n a r i l y low. 

T h e deposit, a s a l r e a d y s t a t e d , is s c a n t y ; it c o n t a i n s a few 
s m a l l h y a l i n e a n d g r a n u l a r c a s t s , b u t a l t h o u g h not n u m e r o u s 
they a r e v e r y c o n s t a n t l y present , a n d will b e found if l o o k e d 
for in the p r o p e r way. In a c u t e a t t a c k s the d e p o s i t is c h a r a c -
terist ic o f a c u t e nephri t i s . 

Blood is not c o m m o n l y p r e s e n t a p a r t f rom a c u t e a t t a c k s , 
bnt haematur ia m a y occur, a n d is s o m e t i m e s so p r o f u s e a s to 
c a u s e d e a t h from h a e m o r r h a g e (WEST) 

Albumen is g e n e r a l l y to be o b s e r v e d , if it is p r o p e r l y l o o k e d 
for. I t m a y b e a b s e n t in the night , b u t is p r e s e n t in the 
ur ine p a s s e d d u r i n g the d a y , e s p e c i a l l y after b r e a k f a s t . T h e 
e x p l a n a t i o n o f the g r e a t e r f requency with which I m e t with 
a l b u m e n a m o n g s t m y o u t - p a t i e n t s is t h a t I s a w t h e m in 
the m o r n i n g , w h e r e a s in m a n y p laces , n o t a b l y in L o n d o n , out-
p a t i e n t s a r e seen in the a f ternoon ; a l s o t h a t I a l w a y s m a d e 
m y p a t i e n t s p a s s water for m e a t the t ime , a n d d i d no t en-
c o u r a g e t h e m to b r i n g it in bot t l es , a s s u c h ur ine is g e n e r a l l y 
tha t p a s s e d the first t h i n g on r i s ing a n d h a s been s e c r e t e d 
d u r i n g the night. 

B a r t e l s h a s recorded a c a s e which w a s k e p t u n d e r c l o s e 
o b s e r v a t i o n until its t erminat ion , wi thout the p r e s e n c e o f a l b u -
m e n h a v i n g been a t a n y t i m e detec ted . 

T h e b e s t m e t h o d o f t e s t i n g for a l b u m e n is b y b o i l i n g a n d 
a c i d u l a t i n g with d i lu te ace t i c ac id . 

T h e q u a n t i t y o f a l b u m e n is s m a l l , in u n c o m p l i c a t e d c a s e s , 
but r ises a s the ur ine d i m i n i s h e s , fo l lowing the l aw a l r e a d y 
e s t a b l i s h e d t h a t a l b u m i n u r i a is i n c r e a s e d b y lower ing the 
b l o o d p r e s s u r e . I t is a l s o i n c r e a s e d in in tercurrent a t t a c k s of 
a c u t e nephrit i s . 

Saliva.—This secret ion h a s been found to conta in u r e a 
(FLEISCHER) a n d a l b u m e n (SEMMOLA, VULPIAN, a n d 
STRAUSS) in certa in c a s e s . 

The blood.—Anaemia is a m a r k e d s y m p t o m . L e i c h t e n -
stern found the haemoglob in co-efficient r e d u c e d from the 
n o r m a l 1330 t o 802 ; D i c k i n s o n found the red c o r p u s c l e s 
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r e d u c e d from the n o r m a l 5,000,000 to 3,921,875, a n d R o s e n -
ste in to 3,000,000. T h e w a t e r o f the b l o o d is i n c r e a s e d from 
784 p a r t s per mille (CHRISTISON, OWEN REES, RAYER) t o 
821-853 p a r t s per mille ; while the a l b u m e n is d i m i n i s h e d 
from 734. per mille t o 68*5-59 per mille (OWEN REES, a n d 
RAYER) ; a c c o r d i n g to L l o y d - J o n e s the d e n s i t y o f the b lood 
is r e d u c e d in c a s e s with g o u t to 1051, b u t in o ther c a s e s it is 
n o r m a l , 1058. T h e u r e a is i n c r e a s e d from the h e a l t h y 
s t a n d a r d o f ΟΌ16 to ΟΌ84. 

The heart.—The c h a n g e s in the h e a r t found post mortem in 
their o r d e r o f f requency a r e : (1,) H y p e r t r o p h y , which is 
p r e s e n t in a b o u t 60 per cent. ; (2,) A t h e r o m a o f the a o r t a , 
c o r o n a r y ar ter ie s or e n d o c a r d i u m , l e a d i n g in the la t ter c a s e to 
t h i c k e n i n g o f the v a l v e s wi thout def inite ly i m p a i r i n g their 
funct ions ; (3,) V a l v u l a r d i s e a s e a f fec t ing in a b o u t equal p r o -
p o r t i o n s the a o r t i c a n d mitra l va lves , s t enos i s o f the lat ter 
v a l v e b e i n g a p p a r e n t l y m u c h m o r e c o m m o n than s i m p l e d i l a -
tat ion ; a l t h o u g h this m a y b e b e c a u s e it is s o m u c h m o r e 
definite t h a t the repor ter h a s less diff iculty in s t a t i n g the fact ; 
(4,) F a t t y d e g e n e r a t i o n ( g r a n u l a r a t r o p h y ) o f the m u s c u l a r 
fibre o f the wall o f the hear t ; (5,) P e r i c a r d i a l a d h e s i o n s ; (6,) 
Per icardi t i s . P e r i c a r d i a l effusion a s p a r t o f g e n e r a l d r o p s y is 
not u n c o m m o n , b u t l ess s o than p leura l effusion. 

T h e m o s t definite s i g n o f c a r d i a c h y p e r t r o p h y is d i s p l a c e -
m e n t o f the a p e x beat . T h i s is n o r m a l l y in t h e fifth left 
in tercos ta l s p a c e , well to the inner s i d e o f a l ine d r a w n 
vert i ca l ly t h r o u g h the n ipple . F r o m m y own o b s e r v a t i o n s , 
m a d e on n u m e r o u s o u t - p a t i e n t s , I a m u n a b l e to a c c e p t the 
r ig id d e s c r i p t i o n s t h a t l imit the n o r m a l pos i t ion m o r e than 
this. I f the a p e x b e a t is in the n i p p l e l ine or to the left o f 
it, the hear t is e n l a r g e d ; still m o r e m a n i f e s t l y is th is the c a s e 
if the i m p u l s e is in the s i x t h i n t e r s p a c e , i n s t e a d o f the fifth. 
W h e n there is m u c h h y p e r t r o p h y the i m p u l s e o f the hear t is 
often s t r o n g a n d d i f f u s e d over a l a r g e area . 

T h e first s o u n d o f the hear t a t the a p e x is c o m m o n l y re -
d u p l i c a t e d , while the s e c o n d s o u n d in the aor t i c a r e a is 
a c c e n t u a t e d . 

J o h n s o n h a s s u g g e s t e d t h a t the d o u b l i n g of the first s o u n d 
is d u e to the contrac t ion o f a d i l a t e d a n d h y p e r t r o p h i e d 
aur ic l e b e c o m i n g a u d i b l e , b u t the m o r e g e n e r a l l y a c c e p t e d 
e x p l a n a t i o n is t h a t o f S i b s o n , who a s c r i b e d the r e d u p l i c a t i o n 
to the a s y n c h r o n o u s ac t ion o f the t w o ventric les , d u e to the 
g r e a t e r diff iculty t h e left ventr ic le h a s in d i s c h a r g i n g i ts 
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c o n t e n t s o w i n g to the i n c r e a s e d p r e s s u r e in the aor t i c s y s t e m ; 
whi le h e e x p l a i n e d the u n i t y of the a c c e n t u a t e d s e c o n d s o u n d 
b y s u g g e s t i n g t h a t the i n c r e a s e d tens ion in the a o r t a a l lows 
it to c o m p l e t e the c l o s u r e o f its v a l v e s s y n c h r o n o u s l y with 
the earl ier filled b u t l ess ac t ive ly d i s t e n d e d p u l m o n a r y artery . 

T h e s e c h a n g e s in the h e a r t s o u n d s a r e v e r y c o n s t a n t in 
c o n t r a c t i n g k idney , b u t their d i a g n o s t i c v a l u e m u s t not b e 
o v e r - e s t i m a t e d . 

D o u b l i n g o f the first s o u n d m a y b e h e a r d in bronchi t i s a n d 
e m p h y s e m a when there is o b s t r u c t i o n t o the d i s c h a r g e o f the 
r ight ventr ic le , a n d in mi tra l constr ic t ion in c a s e s where no 
m u r m u r m a y b e aud ib le . 

A c c e n t u a t i o n of the aor t i c s e c o n d s o u n d is c o m m o n in 
y o u t h s w h o s e h e a r t s u n d e r e x a m i n a t i o n a c t with m o r e t h a n 
w o n t e d energy . I t m a y a l s o b e p r e s e n t wherever a n y local 
c a u s e in the t h o r a x {e.g., t u m o u r , a n e u r i s m ) r a i s e s t h e b l o o d 
p r e s s u r e in the a o r t a . 

B u t these c h a n g e s in t h e h e a r t s o u n d s a r e s o r e a d i l y a s c e r -
ta ined t h a t t h e y a r e o f g r e a t va lue , a s t h e y often i n d i c a t e the 
neces s i ty for further careful inves t iga t ion , a n d b y a t t r a c t i n g 
a t tent ion l e a d to the recogn i t ion o f the renal cond i t ion which 
o therwise m i g h t p a s s u n o b s e r v e d . 

M u r m u r s a r e no t u n c o m m o n in c o n t r a c t i n g k idney . S y s t o l i c 
mi tra l m u r m u r s m a y b e d u e to d i l a t a t i o n or to the a c c i d e n t a l 
a s s o c i a t i o n o f o ld r h e u m a t i c e n d o c a r d i t i s . A c c o r d i n g to 
B a r t e l s a c u t e e n d o c a r d i t i s m a y occur a s a resu l t o f renal 
d i s ease . A o r t i c m u r m u r s o f o b s t r u c t i o n or r e g u r g i t a t i o n , 
s y s t o l i c a n d d ias to l i c , a r e g e n e r a l l y d u e to chronic endar ter i t i s 
d e f o r m a n s a t t a c k i n g the a o r t a a n d s p r e a d i n g to the v a l v e s , b u t 
o f c o u r s e t h e y s o m e t i m e s h a v e a r h e u m a t i c origin. 

T h e p r e s e n c e o f m u r m u r s is a n u n f a v o u r a b l e e l e m e n t , a s 
the hear t h a s a v e r y h a r d t a s k to p e r f o r m to c o m p e n s a t e for 
the renal defect , a n d if h a n d i c a p p e d b y a v a l v u l a r insuff iciency 
it will p r o b a b l y fail e a r l y in the s t r u g g l e . 

F r o m the po int o f v iew o f the p r o g n o s i s o f heart d i s e a s e , 
the s u p e r v e n t i o n o f k i d n e y m i s c h i e f is v e r y u n f a v o u r a b l e . A 
v a l v u l a r defect , which w a s a p p a r e n t l y c o m p e n s a t e d , will 
a c q u i r e fresh i m p o r t a n c e , a n d b e fo l lowed b y r a p i d h e a r t 
fa i lure a n d dea th . 

P a l p i t a t i o n is a s y m p t o m c o m m o n l y c o m p l a i n e d of. I t is 
p r o b a b l y in m a n y c a s e s t o x i c in its origin. 

The pulse.—The p u l s e r a t e in c o n t r a c t i n g k i d n e y is g e n e r a l l y 
h igh, f rom 90 t o 100, b u t it m a y b e n o r m a l , 70 t o 80, or low, 

9 
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* Recorded by Mr. T . O . Crump, clinical clerk. 

60. In c h a r a c t e r it is u s u a l l y h a r d , a n d i n c o m p r e s s i b l e , b u t 
var ie s in size, b e i n g s o m e t i m e s full, m o r e u s u a l l y s m a l l . T h e 
h a r d rad ia l ar tery , r e s e m b l i n g the s p e r m a t i c c o r d t o the feel, 
is the t y p i c a l h igh tens ion p u l s e o f c o n t r a c t i n g k idney . B u t 
it is p e r h a p s m o r e c o m m o n l y a b s e n t than present . W h e n 
the a r t e r y is nei ther h a r d nor p r o m i n e n t the p u l s e will still b e 

found to b e i n c o m p r e s s i b l e , a n d 
even when this c h a r a c t e r is lost , 
the s p h y g m o g r a p h i c t r a c i n g m a y 
still s h o w s i g n s o f per iphera l o b -
struct ion to the c irculat ion. {Fig. 
28 i l lus trates a t y p i c a l p u l s e t r a c -

Fig. 28. P u l s e t r a c i n g f r o m c a s e of R . J . irtçr f r o m C O n t r a c t l ' n P " k l ' d t l P V ^ 
L i t h œ m i c k i d n e y , c h r o n i c u r œ m i a . A Uf c > A I U 1 11 ^ U I l L I d A A l I l g K l U I l C y . ; 

Ophthalmoscopic changes.—It is 
e s p e c i a l l y ( if we e x c l u d e the nephr i t i s o f p r e g n a n c y the 
s t a t e m e n t m a y b e m a d e m o r e a b s o l u t e ) in this form o f 
B r i g h t ' s d i s e a s e t h a t we m e e t with affect ions o f the ret ina. 
T h e s e h a v e a l r e a d y been fully d e s c r i b e d ( C h a p , viii.) ; t h e y 
cons i s t for the m o s t p a r t o f haemorrhages , i n f l a m m a t o r y 
e x u d a t i o n s in a n d a r o u n d the d isc , a n d d e g e n e r a t i v e p a t c h e s 
chiefly in the n e i g h b o u r h o o d o f the ye l low spot . S u d d e n loss 
o f v is ion m a y b e d u e to h a e m o r r h a g e into the ye l low spot . 

C A S E 9.—Frederick J , aged sixty-three, attended as an out-
patient on March 26, iSSi , with pain in bowels, dyspnoea, cough and 
palpitation. H e had been ill three months. H e was in the habit of 
getting out of bed four or five times nightly to pass water. Heart 
irregular and intermittent. Urine albuminous. H e returned on April 
9th with loss of vision in the left eye and dimness of the sight of the right 
eye. Ophthalmoscopic examination showed : Right eye, H = i , disc very 
vascular ; no exudations. Left eye, disc hazy, arteries very small, reduced 
almost to threads. Several large diffuse haemorrhages involved the whole 
region of the yellow spot. 

T h e fo l lowing c a s e is a t y p i c a l e x a m p l e o f a l b u m i n u r i c 
retinitis , a n d i l lus tra tes not on ly the v a r i o u s forms o f ret inal 
lesion, b u t the c h a n g e s which m a y t a k e p l a c e in them. A s 
a l r e a d y e x p l a i n e d , there is n o t h i n g e s s e n t i a l l y i n c u r a b l e in the 
ret inal d i s e a s e ; i ts g r a v i t y d e p e n d s u p o n its re lat ion to 
a d v a n c e d a n d i n c u r a b l e o r g a n i c d i s e a s e o f the k i d n e y s . 

C A S E 10*.—Chronic lithœmic nephritis ; albuminuric retinitis. Death. 
Autopsy. 

Will iam S , aged twenty-three, brass caster, admitted February 24th, 
1888, complaining of headache, pain in the loins and dimness of sight. H e 
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had been subject to headache for ten years, had often been giddy, but 
had not noticed any affection of his eyesight till a week ago, and lor the 
last four days he had been vomiting. H e had never had a fit, or been 
dropsical. H e was a teetotaller, his work did not involve the use of lead, 
and he could remember no illness. His father died of dropsy and one 
sister of phthisis ; his family history was otherwise unimportant. H e had 
lately noticed that his eyelids were swollen in the morning and that his 
ankles had been cedematous on two occasions ; he had been obliged to 
rise at night to pass water only for the last week. H e was a well made 
man, with a yellow, waxy complexion, and some oedema of the lower eye-
lids. T . 98*4°. P. 90. R. 20. T o n g u e furred ; bowels confined ; liver 
and spleen normal. Lungs normal, with the exception of a few catarrhal 
sounds. Heart's apex in nipple line and fifth interspace ; at apex re-
duplication of first sound ; a systolic murmur in aortic area. Pulse 
incompressible, regular. Urine 30 oz. ; sp. gr. 1010 ; acid, albuminous ; 
urea τ32 grains ; granular, epithelial and hyaline casts, red and white 
blood corpuscles and renal epithelium in deposit. Ophthalmoscopic 
examination of right eye showed papillitis, with numerous radiating 
haemorrhages along the course of the blood vessels ; left eye, papillitis 
with several large round soft-edged white patches in the neighbourhood. 

H e went on pretty well for some time. O n March 26th the eyes were 
examined and the right showed still swelling of disc with absorption of 
haemorrhages ; the left eye showed the outline of the disc well defined, 
the former rounded patches gone, but a fresh set of oval radiating 
bright patches on the inner side of the macula lutea. 

O n April 2nd he began to have headache. T e m p . 9 9
0
 F . H e was 

put back on milk diet. 
3rd .—Headache continued ; partial unconsciousness ; passed urine in 

bed ; pupils sluggish to light. T e m p . 98*4°. 
4th.—Conscious. T e m p . 98

0
. 

5 th .—Temp. ioo° F . F a c e flushed ; tongue dry ; headache. 
6th. — T e m p . M . ioo*8°. V . 102*5. 
7 t h . — T e m p . 101

0
. Unconscious ; could not be got to take nourish-

ment ; breathing laboured ; pulse very feeble ; heart irregular and inter-
mittent ; death at 7.35 p.m. 

Date. 

Quantity 
of urine 

in oz. 

Quantity of 
urea 

in grains. 

Quantity 
of albumen 
in grains. 

Diet. 

F e b . 26th . . . 
March 6th . . . 

„
 #

 16th . . . 
„ 24th . . . 
„ 31st . . . 

78 
72 
78 

66 

73 

No itrin 

274*56 
316-8 

343*2 
261*36 
224*84 

e collected aft 

63 
60 

I I 7 
60 

I20 

er this datt 

Milk 

Chicken or Fish 

AUTOPSY. September 4th, 1888. Features pallid, nutrition visibly 
impaired ; no oedema of legs, feet or scrotum. 

Brain 47 oz. ; h e m o r r h a g e in patches over lateral aspect of right cere-
bral hemisphere ; extensive haemorrhage with red softening in the white 
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substance corresponding to the right temporo-sphenoidal and occipital 
lobes, the softened area surrounded b y numerous miliary haemorrhages 
into the white matter. T h e hippocampus and the postero-external edges 
of the optic thalamus on this side were destroyed ; no haemorrhage into the 
ventricle, but the haemorrhage had oozed through the occipital lobe on to 
its outer aspect and spread over the whole of the cortex on the right side ; 
serous effusions into the ventricles, the posterior part of the external 
capsule was involved ; arteries at base of brain appeared normal. 

Heart 15 oz. ; no valvular lesions ; coronary arteries good ; great 
hypertrophy of left ventricle ; wall measured in. thick. Muscle some-
what pale, but looked fairly normal. Lungs congested and cedematous, 
especially the inferior lobes. Kidneys barely 7 oz. ; contracted, capsule 
adherent, surface granulated, but also somewhat hyperaemic ; on section, 
the atrophy was more or less uniform ; cortex of a mixed reddish grey 
and yellowish grey colour, and offered perceptible resistance to the knife 
edge. 

Dropsy o ccurs in the a c u t e forms , a n d h a s then t h e o r d i n a r y 
c h a r a c t e r s o f the d r o p s y o f a c u t e nephri t i s . B u t in the c o m -
m o n e r chronic form it o n l y s u p e r v e n e s in the later s t a g e s a s a 
c o n s e q u e n c e o f hear t fai lure, a n d then p r e s e n t s the u s u a l c h a r -
ac ter o f c a r d i a c d r o p s y , b e g i n n i n g in the d e p e n d i n g p a r t s , a n d 
g r a d u a l l y r i s ing a s the w a t e r g a i n s on the p u m p i n g p o w e r of 
the heart . 

DIAGNOSIS.—The l a t e n t n a t u r e o f this d i s e a s e h a s been 
referred to m a n y t imes . I t c o m e s u n d e r s o m a n y d i s g u i s e s t h a t 
it is o n l y b y p o s s e s s i n g the convict ion o f its g r e a t f r e q u e n c y in 
p e r s o n s over forty y e a r s o f a g e t h a t t h e p h y s i c i a n will a v o i d 
o v e r l o o k i n g m a n y c a s e s . 

T h e h a r d p u l s e is o n e o f the m o s t a c c e s s i b l e o f s i g n s , a n d is 
fairly c o n s t a n t , b e i n g p r e s e n t in 62 p e r cent, o f m y cases . 
A c c e n t u a t i o n o f the aor t i c s e c o n d s o u n d w a s p r e s e n t in 80 p e r 
cent. 

H y p e r t r o p h y o f the heart , i n d i c a t e d b y d i s p l a c e m e n t o f the 
a p e x b e a t to the left o f the vert ica l n i p p l e line, w a s p r e s e n t in 
60 per cent. ; while a h i s t o r y o f r i s i n g a t n ight to m a k e w a t e r 
w a s o b t a i n e d in 70 per cent. 

N o n e o f t h e s e s i g n s t a k e n s i n g l y is d i a g n o s t i c , b u t t h e y 
serve a s g u i d e p o s t s to po in t ou t the w a y a n d l e a d u p to the 
e x a m i n a t i o n o f the urine. 

A l b u m i n u r i a w a s p r e s e n t in 91 per cent, o f m y e x a m i n a t i o n s , 
a n d will b e v e r y rare ly found a b s e n t i f the p r e c a u t i o n b e t a k e n 
o f o b t a i n i n g a s a m p l e o f the a f t e r - b r e a k f a s t urine. I t is wor th 
r e m e m b e r i n g t h a t a s a m p l e o f the to ta l m i x e d ur ine o f the 
twenty- four hours , s o d e s i r a b l e where q u a n t i t a t i v e a n a l y s i s is 
required , is no t the b e s t for d i s c o v e r i n g a faint t r a c e o f a l b u -
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men , o w i n g to the g r e a t e r p o r t i o n o f t h e urine , n a m e l y , t h a t 
s e c r e t e d a t n ight , b e i n g often n o n - a l b u m i n o u s . 

C a s t s a r e v e r y c o n s t a n t a n d o f g r e a t i m p o r t a n c e . I h a v e 
found t h e m in 88 p e r cent , o f al l e x a m i n a t i o n s , b u t I d o not 
th ink I h a v e ever d i a g n o s e d c o n t r a c t i n g k i d n e y unti l I h a d 
found c a s t s , or ever fa i led to find t h e m s o m e t i m e or a n p t h e r 
in e v e r y o n e o f the c a s e s o f this d i s e a s e which I h a v e 
r e c o g n i s e d d u r i n g life. 

T h e o c c u r r e n c e o f ret inal c h a n g e s is t o o in frequent to b e o f 
g r e a t d i a g n o s t i c va lue . R e t i n i t i s a n d neuro-ret in i t i s a p p e a r to 
occur in o n l y a b o u t S p e r c e n t , a n d s m a l l s p e c k s a n d haemor-
r h a g e s in 25 p e r c e n t 

A p a r t from their i n c o n s t a n c y t h e y a r e not a b s o l u t e l y 
d i a g n o s t i c when p r e s e n t T y p i c a l a l b u m i n u r i c retinit is m a y b e 
m e t with in anaemia ; a n d dif fuse neuro-ret in i t i s , e x a c t l y l ike 
t h a t o f B r i g h t ' s d i s e a s e , h a s been seen a s s o c i a t e d with cere-
bra l tumour . T h e s p e c k s a r e often e x t r e m e l y s m a l l a n d few 
in n u m b e r , a n d a r e m e t with a p a r t f rom B r i g h t ' s d i s e a s e . B u t 
c o m b i n e d with the o ther s i g n s e n u m e r a t e d , t h e s e o p h t h a l -
m o s c o p i c a p p e a r a n c e s h a v e g r e a t w e i g h t In m a k i n g a 
d i a g n o s i s al l the s y m p t o m s s h o u l d b e p a s s e d in review. 

Is it possible to differentiate between the two forms of chronic 
Bright's disease ?—It is cer ta in that , e x c e p t in the c a s e o f 
t y p i c a l g o u t y k i d n e y s , it is difficult, if no t i m p o s s i b l e , to de ter -
m i n e the e t i o l o g y o f the k i d n e y s o f chronic B r i g h t ' s d i s e a s e b y 
their a n a t o m i c a l c o n d i t i o n s ; it is therefore not s t r a n g e t h a t 
the cl inical d i a g n o s i s is n o t e a s y . 

T h e fo l lowing c o n s i d e r a t i o n s m a y g u i d e u s : (1,) T h e a g e 
o f the p a t i e n t ; the p r i m a r y chronic form b e i n g v e r y c o m m o n 
after forty y e a r s o f a g e . (2,) T h e p r e s e n c e o f certa in s y m p -
t o m s , s u c h a s p o l y u r i a , be fore the o c c u r r e n c e o f a n a c u t e 
a t t a c k , a l t h o u g h this m i g h t b e r e p r e s e n t e d a s the c o m m e n c e -
m e n t o f the i l lness. (3,) T h e a b s e n c e o f d r o p s y or its 
p r e s e n c e o n l y in d e p e n d i n g p a r t s . (4,) T h e p r e s e n c e o f 
ret inal c h a n g e s . 

PROGNOSIS.—There c a n b e no d o u b t t h a t th is is a n e s s e n -
t ia l ly i n c u r a b l e d i s e a s e , a n d its c o u r s e is l iab le to b e inter-
r u p t e d b y s o m a n y s e r i o u s c o m p l i c a t i o n s t h a t the d u r a t i o n o f 
life is a l w a y s uncerta in . N e v e r t h e l e s s , i ts n o r m a l evo lut ion is 
s low. 

B r i g h t w a s a w a r e t h a t s o m e c a s e s l a s t m a n y y e a r s , a n d t h a t 
this is p o s s i b l e even u n d e r u n f a v o u r a b l e e x t e r n a l c o n d i t i o n s 
the fo l lowing br ie f r e c o r d shows . 
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C A S E I I . — J o h n Ρ , aged forty-eight, cabman, was in Hospital in 
1877, with albuminuria and dropsy, under the late Dr . Russell. I 
examined his urine several times, and found it to contain numerous epi-
thelial, hyaline and granular casts. T h i s was probably an intercurrent 
acute* attack. H e attended for some time as an out-patient, and was 
then lost sight of. July 14th, 1881, he brought his son to see me, and I 
then took the following notes. J. P. gets up once every night to pass 
water. Urine pale, clear, 1010, no albumen or casts. Pulse distinct, but 
not hard. Aortic second sound accentuated. T h e disease seemed 
practically cured, but was only latent. O n June 14th, 1884, he came 
up with diarrhoea, looking very ill. His urine was clear, pale, 1010, 
contained a good trace of albumen, a few granular casts, and blood 
corpuscles. Heart's apex not displaced ; aortic second sound not 
accentuated. February 27th, 1887.—Gets up two or three times at night 
to pass water. Urine pale, clear, 1001, a faint haze of albumen. Has 
athetosis affecting the right hand and forearm. 

In the m o n t h o f F e b r u a r y , 1888, I ins t i tu ted a n inqu iry 
into the p r e s e n t condi t ion o f a few p e r s o n s p r e s e n t i n g s y m p -
t o m s o f c o n t r a c t i n g k i d n e y , w h o m I h a d re jec ted for life 
a s s u r a n c e s o m e y e a r s b a c k . 

I .—T. B . D. , m a l e , a g e d th i r ty -e ight ; e x a m i n e d D e c e m b e r , 
1880 ; ur ine c o n t a i n e d a t r a c e o f a l b u m e n with h y a l i n e a n d 
epithel ia l c a s t s . R e p o r t e d to b e quite well. 

2.—R. T . , m a l e , a g e d for ty -one ; e x a m i n e d F e b r u a r y , 1881 ; 
urine c o n t a i n e d a t r a c e o f a l b u m e n , h y a l i n e a n d g r a n u l a r cas t s . 
R e p o r t e d to b e still alive and well 

3 .—J. H . , m a l e , a g e d fifty-eight, e x a m i n e d S e p t e m b e r , 1881 ; 
urine c o n t a i n e d a faint t r a c e o f a l b u m e n , a n d a few h y a l i n e 
cas t s . Could not be traced. 

4.—C. R . G., m a l e , a g e d s i x t y , e x a m i n e d N o v e m b e r , 1882 ; 
urine c o n t a i n e d a faint t r a c e o f a l b u m e n , b u t no c a s t s . D i e d 
rather s u d d e n l y in the a u t u m n o f 1886. 

T h e n u m b e r is s m a l l , b u t it is n o t e w o r t h y t h a t there w a s 
on ly o n e d e a t h , a n d t h a t t h a t w a s a m a n a t l eas t s i x ty - f i ve 
y e a r s o f a g e when h e died. 

T h e m o s t u n f a v o u r a b l e s y m p t o m is heart failure, ind ica ted 
b y d r o p s y o f the lower e x t r e m i t i e s , a n d d i m i n u t i o n o f the 
a m o u n t o f urine. T h e p r e s e n c e o f v a l v u l a r d i s e a s e , or a n y 
c a r d i a c compl i ca t ion , is a l s o m o s t g r a v e , on a c c o u n t o f t h e 
d e p e n d e n c e o f the c a s e u p o n the p o w e r o f the h e a r t to 
c o m p e n s a t e for the renal defect. 

Retinal disease is v e r y u n f a v o u r a b l e , b e c a u s e it rare ly , if 
ever, o c c u r s e x c e p t in a d v a n c e d c a s e s . 

A n y o f the s y m p t o m s o f urœmia a r e b a d , b u t life m a y b e 
p r o l o n g e d after m a n y o f them. 
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Dyspnœa is o n e o f t h e m o s t fata l o f all the uraemic 
p h e n o m e n a . 

A c u t e œdema of the lung is a l w a y s fatal . 
T h e g r a v i t y of acute intercurrent attacks m u s t b e e s t i m a t e d 

b y the a m o u n t o f d r o p s y , j u s t a s in o r d i n a r y a c u t e nephrit is . 
T h e p r e s e n c e of c a r d i a c c o m p l i c a t i o n s is o f c o u r s e m o s t un-
f a v o u r a b l e . 

A l l acute inflammatory c o m p l i c a t i o n s a r e v e r y ser ious , 
e s p e c i a l l y p n e u m o n i a , per i card i t i s , a n d cellulit is , which a r e 
p r o b a b l y a l w a y s fatal . 

A n y ser ious a c c i d e n t s u c h a s a fracture or cond i t ion requir -
ing surgical interference u s u a l l y t e r m i n a t e s in death . S u r g i c a l 
s ta t i s t i c s , e s p e c i a l l y o f h e r n i o t o m i e s in e lder ly p e o p l e , a r e 
g r e a t l y p r e j u d i c e d b y th is d i s e a s e . 

I L L U S T R A T I V E C A S E S . 

C A S E 12.—Sub-acute lithœmic nephritis in a case of heart disease. Death. 
Autopsy. 

F. I. , male, forty-one, labourer, admitted Apri l 8th, 1886, with 
shortness of breath. H e had been quite well until Christmas, when he 
left off work owing to shortness of breath and cough. H e attributes his 
illness to catching one cold after another. His urine has always been 
natural, and there has been no dropsy. H e has been doing very heavy 
work and exposed to all kinds of weather. 

W h e n he was sixteen or seventeen years of age he had acute rheuma-
tism, but can remember no other illness. 

Father died suddenly of apoplexy. Mother died of bleeding from the 
nose. O n e brother died of a growth in the mouth (? epithelioma). 

O n admission his legs were swollen, but this disappeared rapidly after 
he was sent to bed. T o n g u e pale, moist, slightly lurred ; appetite bad ; 
bowels regular. Liver dulness commences at sixih rib, and the edge can 
be felt two and a half inches below the costal border. 

Spleen normal. Heart's apex in sixth interspace : a loud double mur-
mur heard best in aortic area and conducted into the vessels of the neck. 

Pulse collapsing, 108. Lungs resonant, breath sounds harsh and 
accompanied by numerous moist sounds. 

Urine thirty-six oz., 1027 ; acid ; deep yellow, turbid from urates ; urea 
2*2 per cent. ; a faint cloud of albumen ; hyaline casts ; leucocytes and 
oxalates in deposit. 

Progress of case.—He improved at first, but towards the end of April 
his cough became more troublesome. O n M a y 2nd he had a severe 
attack of dyspnoea, his pulse became very weak, and he died at 1.50 a.m. 
on the following morning. 

AUTOPSY, M a y 4th.—Well-made muscular subject ; cedema of feet and 
ankles ; slight general cedema of subcutaneous tissue. 

Lungs very cedematous ; about eight oz. of serum in each pleural 
cavity. 
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Heart, twenty-one oz. ; right ventricle dilated and full of clot ; pul-
monary and tricuspid valves normal ; left ventricle hypertrophied, walls 
thickened, cavity dilated, containing a small quantity of dark fluid blood ; 
anterior cusp of aortic valve thickened and retracted ; base of aorta 
irregularly dilated and the seat of extensive endarteritis deformans ; 
mitral valve normal ; muscular wall of heart pale and marbled ; a patch 
of pericarditis on apex of heart with adherent organised lymph. 

Liver, fifty-six oz. ; a good example of cyanotic induration with 
atrophy ; marked fatty infiltration in portal zones of lobules ; consistence 
firm, rather leathery. 

Kidneys, eleven and a half oz., cortex increased, pale, swollen and 
translucent in places, with brick red and yellowish mottl ing ; capsules 
separated easily, leaving a pale marbled surface (red and greyish 
yellow). 

O n microscopical examination the convoluted tubes were generally 
dilated, in some the epithelium was swollen, granular, vacuolated and 
fatty ; in others it was atrophied or reduced to a narrow border of proto-
plasm. Except where degenerative changes were present the nuclei 
stained well. T h e glomeruli were hypertrophied, the capillary loops 
appeared cloudy and indistinct and showed an increase of nuclei. T h e y 
were not congested as a rule. Here and there small stellar patches of 
interstitial change were met with. In the pyramids the capillaries were 
considerably engorged. 

C A S E 13.—Chro?iic lithœmic nephritis; chro?iic endocarditis ; heart 
failure. Death. Autopsy. 

T h o m a s S. , aged forty, gardener, admitted March 28th, 1886, with 
cough, tightness of the chest, weakness and swelling of the legs. 

A month ago he noticed his eyelids and hands were puffy, and he made 
very little water ; then his legs swelled ; and a fortnight ago he took to 
his bed. 

H e could remember no previous serious illness ; he had never had 
dropsy or any trouble with his water before ; he had never had gout,-or 
acute rheumatism, but had often had rheumatic pains in his knees and 
shoulders, and had been confined to the house for a fortnight with 
them. For the last six months he had been rising at night to pass 
water. 

His home and circumstances were comfortable, but his work exposed 
him to cold and damp, and he was in the habit of drinking four or five 
pints of " sweet ale " daily. 

His family history was unimportant ; father died aged seventy-two ; 
mother died aged seventy-six. Seven brothers and sisters alive and 
well ; only one had died in infancy. 

H e was a well-built and well-nourished man, with a ruddy complexion ; 
there was cedema of the conjunctivae, lower extremities and scrotum. T . 
97*5° ; P. 9 ° ; R.

 2 0
 ; tongue furred in centre, red at edges ; bad taste in 

mouth ; appetite good ; very thirsty ; bowels confined ; abdomen dis-
tended ; some ascites ; hepatic and splenic dulness normal. 

Heart's apex in fifth interspace, inside the vertical nipple line ; no 
murmur ; no accentuation of aortic second sound. Pulse regular, not 
hard. 

Breath sounds harsh, with moist râles posteriorly. Vision good ; 
ophthalmoscopic appearances normal. 
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Urine 28 oz. ; sp. gr. 1022 ; acid ; urea 217 grains pro die ; albumen 71 
grains pro die ; epithelial, fatty, hyaline and granular casts, blood cor-
puscles and blood casts, with renal epithelium in the deposit. 

H e did not improve under treatment ; he had profuse diarrhoea, and 
on April 7th he was in a very serious condition. In the evening he 
complained of feeling very weak ; he became cyanosed, and died at 
9.20 a.m. 

A U T O P S Y , April 9th, 1888.—Extensive general anasarca; head and 
face congested ; rigor mortis passing off. 

Thorax.—About a pint of clear fluid in each pleural cavity. Lungs.— 
Congested and cedematous. Heart weighed 17 oz. ; pericardial sac con-
tained about 2 oz. of fluid ; right side of heart full of clot ; tricuspid and 
pulmonary valves healthy ; mitral cusps thickened, shortened and yellow, 
with small, firmly adherent vegetations on their auricular surfaces ; aortic 
valve incompetent ; segments glued together, thickened, stiff and cal-
careous in places. Under the microscope the heart fibres showed a little 
" brown atrophy," but were not fatty. 

Abdomen.—Liver 79 oz., fatty. Spleen 6 oz., soft, pale. Kidneys 
together weighed 17 oz., greatly swollen, mottled red, white and yellow 
(roan). O n section, the cortex was of the same colour ; the Malpighian 
bodies were very distinct, and some showed the waxy reaction with 
iodine. T h e consistence of the organs was soft and friable. 

Under the microscope the following changes were noted :—Malpighian 
bodies j the capsules were broadened and nucleated (pericapsulitis), and 
the lining epithelium proliferated (endocapsalitis) ; the glomerular tufts 
were covered with nuclei, and one had completely undergone hyaline 
change. Blood vessels dilated ; there was hypertrophy of the muscular 
wall, with proliferation of the endothelium of the intima {endarteritis 
obliterans). Connective tissue; this was generally broadened out and full 
of round brightly stained cells. T h e great exception was the capsule of 
the kidney, which did not appear thickened. Epithelium; the tubes were 
everywhere lined with fatty epithelium ; it was difficult to find one that 
was not so, even in the medulla. There was no appearance of prolifera-
tion of epithelium, though some tubes were filled with débris, in which 
some small rounded nucleus-like bodies could be seen. 

C A S E 14.—Acute attack supervening in the course of chronic lithœmic 
nephritis. Recovery. 

Michael H , aged thirty, iron worker, admitted April 4th, 1888, 
with headache, tightness of chest, and swelling of face and legs. H e had 
scarlatina when a child, but enjoyed good health till eighteen months ago ; 
since then he had suffered from severe headache and bronchitis. A t 
Christmas he caught cold, and his legs swelled, but this passed off. 
Three weeks ago he noticed that his water was smoky. H e admitted 
having been a heavy drinker, and his work exposed him to severe changes 
of temperature. His mother died of asthma. H e was a fairly well 
nourished man, with a flushed face ; when examined the oedema of the 
legs had passed off from rest in bed. T . 98*5° ; P. 72 ; R. 83 ; tongue 
clean ; appetite good ; bowels regular ; liver dulness three and a half 
inches in the vertical nipple line ; some dulness in flanks, which changed 
with his position. 

Heart's apex in sixth intercostal space, one and a half inches to the left 
of the nipple line. A t apex, first sound reduplicated ; in aortic area, 
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second sound accentuated. Pulse was hard and incompressible. Lungs 
normal. 

Urine 56 oz. ; sp. gr. 1017 ; a c i d ; straw colour, s m o k y ; "white 
deposit ; urea 344 grains ; albumen 377 grains ; deposit contained a few 
epithelial and numerous hyaline and granular casts, with red and white 
blood corpuscles and renal epithelium. 

Wi th rest in bed and diaphoresis he improved rapidly. 
April 14th.—There was no trace of ascites. Urine 60 oz. ; sp. gr. 1022. 
18th.—Urine 62 oS. ; sp. gr. 1010 ; very little blood ; albumen 528 

grains ; granular and hyaline casts with blood corpuscles and renal 
epithelium. 

There was continued improvement. 
M a y is t .—Urine 60 oz. ; sp. gr. 1006 ; straw colour ; albumen 396 

grains. 
3rd.—Allowed to get up. Urine 62 oz. ; sp. gr. 1020 ; albumen 327 

grains. 
8th.—Urine 60 oz. ; sp. gr. 1015 ; straw colour; urea 448 grains ; 

albumen 316 grains ; a trace of blood with guaiacum and ozonic ether ; a 
few hyaline and granular casts, blood corpuscles and renal epithelium in 
the slight white deposit. 

10th.—He was made an out-patient. 
After Apri l n t h he had milk diet with chicken or fish. 

C A S E 15
0
.—Chronic lithœmic nephritis j albuminuric retinitis ; urœmic 

dyspnœa. 
Cornelius H - , aged fifty-eight, admitted on June 12th, 1888, with 

severe frontal headache made worse by lying down, cough, and dyspnoea, 
irequent micturition, especially at night, partial loss of sight and swelling 
of the feet towards night. 

H e had been ill six weeks, and worse for seven days. H e was sent to 
me from the E y e Hospital, where he had complained of headache and 
dimness of sight, and was suffering from nasal catarrh with congestion of 
the conjunctivae. Albuminuric retinitis was recognised there, so he was 
transferred to me. 

His father died of bronchitis, aged fifty-six ; mother died aged seventy, 
cause unknown. Three sisters died between thirty and forty, cause un-
known. H e has had three children, of whom two died in infancy ; the 
third is living, aged twenty-five, and is strong and well. 

Patient had worked as a match maker all his life. H e denied having 
been intemperate ; his only drink had been half a pint of beer at supper 
three or four times a week. H e had a good home, but his workshop was 
close. H e could remember no illness, except " congestion of the kidney

55 

eight years before. O n enquiry about the congestion ot the kidney, he 
said that he passed blood in his water and was delirious, and that he was 
ill in bed four weeks. There had been no return of haematuria. H e 
denied ever having had gout. 

He was a very old-looking man for his years, with a very puckered, 
wrinkled face, scanty hair ; skin of face and conjunctivae slightly jaun-
diced ; expression of face dull and apathetic. There was slight cedema 
of the legs and feet. T e m p . 9 8

0
. 

Lips cyanosed ; teeth very defective ; tongue clean ; mouth very dry ; 

* Recorded by Mr. F . H . Noott , Clinical Clerk. 
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appetite good ; great thirst ; bowels confined ; no ascites ; liver dulness 
tour inches in vertical mammil lary line. Heart's apex a little external to 
the vertical mammillary line in the fifth left interspace ; sounds pure ; 
aortic second sound accentuated. Pulse full, cord-like, incompressible, 

Respirations hurried, 48 ; a little cough ; no expectoration ; breath 
sounds and percussion note normal. There is persistent dyspnoea. 

Ophthalmoscopic appearances.—Right eye.—One or two small haemor-
rhages below the disc, and a number of small round patches of atrophic 
retinitis on the outer side. Left eye.—No haemorrhages, but a larger 
group ot the same patches on outer side of disc. 

Urine.—Slight uneasiness in loins ; water passed six or seven times 
during the night lor three months past ; 66 oz. ; sp. gr. 1010 ; pale, 
acid ; a dense cloud of albumen ; urea '9 per cent. (260 grains) ; under 
microscope numerous leucocytes and a few hyaline and granular casts. 

H e complained of being unable to sleep in the hospital, and insisted on 
go ing out f i v e days after admission. 
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CHAPTER X I I . 

O B S T R U C T I V E N E P H R I T I S . 

(SYN. SURGICAL KIDNEY ; PUERPERAL KIDNEY ; 

ASCENDING NEPHRITIS.) 

INFLAMMATION o f the k i d n e y which a r i s e s in t h e c o u r s e of 
m a n y af fect ions o f the pe lv ic o r g a n s h a s c l o s e p a t h o l o g i c a l 
r e l a t i o n s h i p s with w h a t is g e n e r a l l y k n o w n a s B r i g h t ' s d i s e a s e . 
A descr ip t ion o f it will m a k e c learer the g e n e r a l d o c t r i n e of 
the b r o a d un i ty in t y p e o f the a n a t o m i c a l c h a n g e s m e t with in 
al l c a s e s o f nephri t i s , a n d it will a d d a n a d d i t i o n a l a r g u m e n t 
to the p r o o f o f the efficiency o f the renal les ion in the p r o -
d u c t i o n o f the c a r d i o - v a s c u l a r c h a n g e s . 

ETIOLOGY.—The c a u s e s o f this form o f nephr i t i s a r e to b e 
s o u g h t in s o m e o b s t r u c t i o n to the outf low o f the renal 
secret ion. I t is ident ica l in its s i m p l e r form with nephr i t i s 
p r o d u c e d b y l i g a t u r e o f the ureter (STRAUSS a n d GERMONT), 
b u t this p r i m a r y condi t ion is a p t to b e c o m p l i c a t e d b y a n a c u t e 
infect ive p r o c e s s , s t a r t i n g from i n f l a m m a t i o n or t r a u m a t i s m in 
the u r i n a r y p a s s a g e s , e.g., cyst i t i s , ca the ter i sm. T h e m o s t 
c o m m o n c a u s e s a r e e n l a r g e d p r o s t a t e , s t r i c ture a n d cys t i t i s , 
u ter ine a n d o v a r i a n t u m o u r s , p r e g n a n c y , pe lv ic in f l ammat ion 
( p y o - s a l p i n x ) , tuberc l e a n d t u m o u r s o f the b l a d d e r , a n d 
p r o c i d e n t i a uteri ; their d e g r e e o f f requency b e i n g in s o m e t h i n g 
l ike t h e o r d e r given. A s in other f o r m s o f chronic nephr i t i s , 
co ld m a y e a s i l y se t u p a c u t e in tercurrent a t t a c k s . 

Sex.—My figures g i v e a m u c h l a r g e r p r o p o r t i o n o f m a l e s 
than f emales , in the rat io o f s even to one. T h e f e m a l e s 
inc lude the fo l lowing c a s e s : p r o c i d e n t i a uteri , o n e ; h y s t e r e c -
t o m y for uterine fibroma, o n e ; r e m o v a l o f a p p e n d a g e s for 
d o u b l e p y o - s a l p i n x , o n e ; o v a r i o t o m y , one. B u t a s the 
n u m b e r o f c a s e s o f spec ia l d i s e a s e s of w o m e n t r e a t e d a t the 
G e n e r a l H o s p i t a l is very s m a l l , whi le the p r o p o r t i o n in 
which this les ion is found is l arge , there is r e a s o n to th ink 
t h a t the d i s e a s e is m o r e c o m m o n in f e m a l e s than the a b o v e 
figures would s u g g e s t . 
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Age.—In a c c o r d a n c e with t h e n a t u r e o f the c a u s e s t h e 
d i s e a s e is m u c h m o r e c o m m o n after m i d d l e life. 

MORBID ANATOMY .—The k i d n e y s a r e u s u a l l y a b o v e nor-
m a l s ize, r a r e l y smal l . T h e c a p s u l e is g e n e r a l l y t h i c k e n e d 
a n d m o r e or l e s s a d h e r e n t ; t h e s u r f a c e is g r a n u l a r , red in 
co lour or m o r e often p a l e . O n sect ion , t h e o r g a n is often 
t o u g h , soft a n d flabby. T h e c o r t e x is s o m e t i m e s swol len , 
often r e d u c e d in width ; t h e p e l v i s is a l w a y s d i l a t e d a n d con-
ta ins p u r u l e n t urine, whi le i ts m u c o u s m e m b r a n e is c o n g e s t e d 
a n d c e d e m a t o u s . P a t c h e s o f o p a q u e g r e y i s h infi ltration a r e 
v i s ib le i n v a d i n g the m e d u l l a a n d c o r t e x , a n d haemorrhag ic 
s t r e a k s a n d s p o t s a r e often present . W h e n there is t u b e r c u l a r 
d i s e a s e o f t h e b l a d d e r , t u b e r c l e s m a y b e found in the k i d n e y s . 
B o t h o r g a n s d o no t a l w a y s p r e s e n t ident ica l a p p e a r a n c e s . 
O n e m a y l o o k fa ir ly n o r m a l a n d the o ther b e in a n a d v a n c e d 
s t a t e o f d i s e a s e , or o n e m a y b e e n l a r g e d , p a l e a n d fat ty , while 
the other is smal l er , red a n d g r a n u l a r ; C r o o k e h a s d e s c r i b e d a 
c a s e in which o n e k i d n e y o n l y w a s d i s e a s e d , the c a u s e b e i n g 
c o m p r e s s i o n o f the c o r r e s p o n d i n g ureter. Co l l ec t ions o f p u s 
m a y b e found in the ce l lu lar t i s s u e a r o u n d the k i d n e y s . I n 
recent c a s e s , e s p e c i a l l y in connec t ion with p r e g n a n c y , the 
k i d n e y s m a y a p p e a r o n l y swol len a n d hyperaemic . 

T h e m i c r o s c o p i c a p p e a r a n c e s a r e a s fol low :— 
Glomeruli.—Some a p p e a r n o r m a l ; o thers h a v e their nucle i 

increased , whi le o thers a g a i n a r e in a s t a t e o f h y a l i n e d e g e n e r -
at ion. B l o o d m a y b e f o u n d e x t r a v a s a t e d in the i n t r a - c a p s u l a r 
s p a c e . 

Blood vessels.—In a d v a n c e d c a s e s t h e l a r g e r v e s s e l s s h o w 
w e l l - m a r k e d endarteritis obliterans with h y p e r t r o p h y o f their 
m i d d l e a n d outer coa t s . T h e cap i l l ar i e s o f the c o r t e x a r e 
d i l a t e d a n d full o f b l o o d ; o thers , e s p e c i a l l y t h o s e in the 
b o u n d a r y zone, m a y h a v e their wal l s th ickened . 

Convoluted tubules.—These a r e g e n e r a l l y o f n o r m a l size. 
T h e e p i t h e l i u m is in p a r t s n o r m a l ; in o thers it s h o w s the 
a p p e a r a n c e s o f c a t a r r h a l nephri t i s . S o m e o f the t u b u l e s a r e 
filled with l eucocytes , which inf i l trate the b a s e m e n t m e m b r a n e . 

Straight tubules.—In t h e m e d u l l a m a n y o f these a r e w ide ly 
d i la ted , to a less e x t e n t in the c o r t e x , a n d t h e y often c o n t a i n 
col lo id m a t e r i a l ( c a s t s ) . T h e epi the l ia l l in ing is in p l a c e s 
b e i n g p u s h e d off b y i n v a d i n g l eucocytes , which m a y fill u p the 
l u m e n o f t h e tube . 

Connective tissue.—This is swol len a n d hyal ine . H e r e a n d 
there a r e a s m a y b e seen s o th i ck ly c r o w d e d with i n v a d i n g 
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l eucocy te s t h a t the n o r m a l s t r u c t u r e o f the k i d n e y is q u i t e 
h idden , a n d in p l a c e s v e r i t a b l e a b s c e s s e s a r e vis ible . T h i s 
d e s c r i p t i o n is b a s e d u p o n c a s e s c o m p l i c a t e d b y m o r e or les s 
a c u t e interst i t ia l nephri t i s , se t u p b y cys t i t i s ; it is p r o b a b l e 
tha t where there is s i m p l e o b s t r u c t i o n there is no interst i t ia l 
nuc lea t ion ( S T R A U S S a n d GERMONT). 

A n g u s M a c d o n a l d , in his d e s c r i p t i o n o f the k i d n e y o f 
e c l a m p s i a , found o n l y d i l a t e d tubu le s , with a l t e r e d e p i t h e l i u m 
a n d col lo id m a s s e s in their cavit ies . T h i s is no d o u b t the 
e a r l y s t a g e o f the u n c o m p l i c a t e d proces s . I f no t interfered 
with a n d g iven a p e r s i s t i n g c a u s e , e.g., e n l a r g e d p r o s t a t e , it 
u l t i m a t e l y e v e n t u a t e s in red c o n t r a c t i n g k i d n e y s , s u c h a s a r e 
d e s c r i b e d in the fo l lowing no te s from the p a t h o l o g i c a l 
reg i s ter :— 

C A S E 16.—Enlargedprostate ; cystitis; surgical kidneys. 
H . C . , admitted August 3rd ; died August 17th. N E C R O P S Y , 

August 18th, 1886. A spare, emaciated subject. 
Heart 9^ oz. ; large milk spot on right ventricle ; aorta and coronary-

arteries atheromatous ; right ventricle enlarged ; slight chronic endocar-
ditis of mitral valve ; muscle dark, a little fibrous in places. 

Lungs.—Lower lobes congested and cedematous ; upper lobes emphy-
sematous ; general bronchitis. T h e base of the left lung was deeply 
congested and the pleura was slightly inflamed. 

Liver 52 oz. ; capsule a little opaque and thickened ; parenchyma pale, 
fatty and mottled with congestion. 

Kidneys 8£ oz. ; capsules adherent ; red granular kidneys; pelves 
dilated with purulent urine ; on the left side the cellular tissue round the 
lower end of the kidney was infiltrated with pus ; ureters dilated near their 
entrance to the bladder. 

Bladder. - G r e a t hypertrophy of walls ; mucous membrane much in-
flamed and discoloured, showing small ulcerated elevations to which 
phosphatic deposit was adherent ; prostate much enlarged, fibrous and 
inHnrated ; prostatic and membranous urethra showed signs of chronic 
inflammation. 

SYMPTOMS AND COURSE .—These c a s e s g e n e r a l l y c o m e 
u n d e r m e d i c a l or s u r g i c a l o b s e r v a t i o n on a c c o u n t o f the local 
t roub le which c a u s e s the k i d n e y mischief, for in this , a s in the 
red c o n t r a c t i n g k i d n e y o f d y s c r a s i a l or ig in , the s y m p t o m s a r e 
latent , while a n y spec ia l u r i n a r y s y m p t o m s a r e m a s k e d b y the 
local d i sorder . T h e d i s e a s e u s u a l l y b e c o m e s n o t i c e a b l e when 
a c u t e nephri t i s h a s s u p e r v e n e d , a n d this b r i n g s with it corres -
p o n d i n g c h a n g e s in the cl inical p h e n o m e n a . 

The urine.—In p r o n o u n c e d chronic c a s e s the ur ine is in-
c r e a s e d in a m o u n t t o 80 or 100 oz. ; it is o f low dens i ty , 
g e n e r a l l y ac id un le s s it h a s u n d e r g o n e d e c o m p o s i t i o n , u s u a l l y 
turb id from s o m e a m o u n t of cys t i t i s b e i n g present , a n d con-
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taining a moderate amount of albumen, with a little blood. 
The deposit is muco-purulent, containing hyaline and granular 
casts, epithelium, pus cells, blood corpuscles, and often triple 
phosphates and micro-organisms. When acute nephritis has 
supervened the urine is diminished, the amount of albumen 
and blood is increased, the density is higher, and epithelial and 
blood casts are found in addition to the other elements in the 
deposit. In the former case the urea may be normal in 
amount, but in the latter it is greatly reduced. 

The heart is hypertrophied in a considerable proportion ; 
out of twenty-seven cases it weighed over 10 oz. in twelve, 
and the left ventricle is described as hypertrophied in one that 
weighed 10 oz., which may, therefore, be fairly included ; 
thirteen out of twenty-seven are very nearly 50 per cent. 
This is confirmed by other observers : in enlarged prostate it 
was observed in four out of ten cases (JEAN) ; in other cases 
in five out of twelve (WEIL) ; while Féré has noticed its 
frequent occurrence in the bodies of females with procidentia 
uteri. 

Dropsy is generally absent or only slight, but when acute 
nephritis occurs or heart failure sets in, dropsy supervenes just 
as it does in lithaemic kidney. 

Urœmia.—In pregnancy uraemic convulsions are common, 
probably because, as already pointed out, there are other 
co-operating factors present to produce a dyscrasia. Apart 
from this condition classical uraemia is not common. The 
usual form is the typhoid type, with dry tongue and feeble 
pulse. I t is a form in which septicaemia plays an important 
part. Senator has described the type resembling " diabetic 
coma " as frequently occurring in cystitis {Vide Chapter V I I . , 
p. 62). 

DIAGNOSIS.—These cases can only be diagnosed when their 
etiology is thoroughly grasped, and the symptoms looked for 
carefully in cases where the disease is likely to be present. 

Evidences of high arterial tension may be found in the 
character of the pulse, in the accentuation of the aortic second 
sound and the doubling of the first sound at the heart's apex. 
Displacement of the latter outwards indicates cardiac hyper-
trophy. The urine should be collected for twenty-four hours, 
its quantity measured, its solids and especially its urea 
quantitatively estimated, and casts looked for. 

PROGNOSIS.—Where the disease is due to pressure only, 
uncomplicated by cystitis, a good result may be hoped for, 
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p r o v i d e d the o b s t r u c t i o n is r e m o v a b l e a n d is not o f t oo l o n g 
durat ion . T h i s is e x a c t l y the cond i t ion in m o s t c a s e s d u e to 
p r e g n a n c y , h e n c e the s a t i s f a c t o r y recover ies s o often seen after 
partur i t ion h a s t a k e n p lace . In m o s t o ther c a s e s the c a u s e is 
o f s u c h p e r s i s t e n c e t h a t the p r o g n o s i s is v e r y b a d . 

ILLUSTRATIVE CASES, 

C A S E 17.—Enlarged prostate j cystitis; ascending nephritis. 
A . B. , thirty-five, furnace-man, admitted Oct . 23rd, 1888, complaining of 

swelling of the legs and face, and pain in the back. 
His present illness had lasted only a week ; he thought he had caught 

cold, as his work is very hot, and he was in a draught. T h e next morning 
his water was scanty and dark red, and has remained diminished in 
quantity ever since. 

F ive years ago he was in the hospital with a similar attack, also brought 
on b y cold. H e was ill a month. H e could recollect no other illness ; 
he had never had gonorrhoea or gout. H e had never had any difficulty 
or pain in making water or had an instrument passed, or was aware of 
having any bladder disease. General surroundings at home comfortable ; 
had plenty of good food ; drank three pints of beer daily, and at one 
time more than this. Fami ly history good. 

Present condition.—Patient is a well-developed, well-nourished man, 
wtth a rather sallow complexion. His face looks puffy, but there is no 
cedema of the eyelids. There is no oedema of the legs or scrotum, but he 
has been twenty-four hours in bed. T . 97*5° ; R. 24 ; P. 60. T o n g u e 
clean at tip, furred posteriorly ; teeth defective ; gums sore ; breath foul ; 
appetite pretty fair ; no discomfort, bad taste, or flatulence after food ; 
bowels regular before admission, but not opened since. 

Vertical liver dulness ùX inches, reaching just below the costal border. 
Spleen not enlarged. N o ascites. Chest well formed ; respiration ves-
icular ; percussion note normal. Heart's apex in fifth interspace inside 
vertical nipple line ; first sound feeble at apex ; second sound loudly 
accentuated in the aortic area. Pulse 60, full, not easily compressible. 

N o headache, giddiness, or affection of special sense except slight 
deafness. Complains of his two forefingers being " d e a d and white" 
with the cold in the mornings. N o loss of muscular power or common 
sensibility. 

Ophthalmoscopic appearances negative. 
Urine, 24 oz., reddish brown, turbid, faintly alkaline ; sp. gr. 1015 ; 

urea 1 *6 per cent. ; loaded with albumen ; contains blood and peptone, 
no sugar ; white heavy deposit, which under the microscope appears to be 
composed of pus cells, and flask-shaped or spherical colonies of micro-
organisms enclosed in the capsule. 

Some urine was drawn off with a catheter under antiseptic precautions, 
which was sent to D r . Crooke, who reported as follows : " Urine acid, 
straw-coloured, t inged with blood ; muco-purulent deposit ; urea i ' i per 
cent. ; albumen 1 per cent. ; no sugar ; blood ; pus ; no casts ; zooglcea 
masses of bacteria and micrococci, of which several varieties are present." 

Some nutrient gelatine was inoculated with the urine and sent to 
Prof. Crookshank. 
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It was noticed that although the bladder was full of water when the 
catheter was introduced, the patient had had no desire to micturate. 
T h e lateral lobes of the prostate were moderately enlarged. 

Oct. 2&th.—Mr. Barling examined the bladder with the cystoscope, and 
reported as follows : " Direct cystoscope passed without difficulty ; 
bladder previously washed out and about six to seven oz. of fluid injected. 
Medium rather turbid, but not bloody. Mucous membrane on trigone 
and immediate neighbourhood elevated, cedematous and fluffy on surface. 
Neither ureteral orifice could be seen. Still further back the changes 
were the same, but less marked. N o ulceration was seen. T h e ordinary 
distribution of vessels on the mucous membrane was quite obscured." 
T h e urine remained in the same state. 

O n N o v . ist the bladder was ordered to be washed out with boracic 
lotion daily. 

Nov. 6th.—The bladder has been washed out daily since it was ordered. 
T h e urine is now pale greenish yellow, turbid, acid, depositing three-
quarters of an inch of pus, containing a trace of blood. Under the 
microscope the. flask-shaped and spherical encapsulated masses are much 
less numerous, but there are plenty of irregular zooglcea masses. C o m -
plains of epigastric pain ; tongue furred and brown. H a s had flatulence. 
H e has been taking saccharin. 

A s washing out the bladder seemed to be followed b y an increase in 
the amount of pus it was stopped on the 10th, when the amount of pus at 
once fell to half, but since then it has varied a good deal. 

H i s legs began to get very cedematous, and this remained in spite 
af his being kept in bed, and of the large amount of water he was passing, 
which averaged over 80 oz. daily. 

T h e following is the urine report for N o v . 25th ; Urine 88 oz., acid, 
straw-colour, blood-tinged ; sp. gr. 1012 ; deposits muco-pus ; urea '9 per 
cent. ; albumen 'g per cent. ; blood and pus present ; slight acetone 
reaction ; one or two flask and hour-glass shaped colonies enclosed with-
in a membranous envelope ; also diffuse distribution of bacilli and 
mycelium-like threads; some hyaline masses to which large fatty cells 
adhere as if portions of large hyaline or colloid casts ( D R . C R O O K E ) . 

H e left the Hospital in statu quo. 

C A S E 18.* Cystitis; bronchitis ; ascending nephritis; septiccemia. 

Martha L , aged forty-three, housewife, admitted M a y 26th, 1886, 
with swelling of legs, shortness of breath on exertion, and cough. 

She had had pleurisy ten years ago, but no other illness. There was 
nothing to be made out of the family history. Her surroundings at home 
were comfortable ; she had been temperate, taking only one half-pint of 
beer daily at her supper. A strongly built, well-nourished woman ; her 
skin had a sl ightly yellow tinge, but her conjunctivae were white. There 
was slight cedema of the legs. T . 98*6° ; P . 66. T o n g u e furred ; appetite 
poor ; complained of thirst, of flatulence after food, and of vomiting 
before admission ; bowels confined ; abdomen distended ; vertical liver 
dulness one and a half inches in the nipple line ; ascites. Heart's apex 
just inside vertical nipple line, in the fifth interspace ; there was a 
diastolic murmur best heard to the left of the apex beat. Pulse full, 
regular. Ur ine 10 oz. ; sp. gr. 1017 ; acid ; straw yellow colour, s m o k y ; 

IO 
* Recorded b y M r . F . H . Noott , Clinical Clerk. 
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deposit reddish brown ; urea 83*6 grains ; deposit contained epithelial, 
hyaline and granular casts, red and white blood corpuscles and renal 
epithelium. 

June i s t .—The cardiac murmur had disappeared, and was never heard 
again. Urine 30 oz. ; T e m p . 99*6° ; P. 68. 

3rd.—Vomiting ; urine 44 oz. ; T e m p . 102*6°. 
4th.—Vomiting continued, the patient was pale and sweating pro-

fusely ; her tongue was dry ; lungs normal ; urine had to be drawn 
off with catheter, 28 oz. ; sp. gr. 1026 ; acid ; claret colour ; reddish 
brown deposit ; urea 147*84 grains ; albumen quarter column ; deposit 
contained blood corpuscles, pus cells, epithelial, granular and hyaline 
casts, and renal and vesical epithelium. E v e n i n g temp. 1 0 4

0
 F . P. 84. 

5th.—Still vomiting ; haematuria persisting ; no pain. T e m p . i o i ' 6 ° ; 
Urine 42 oz. 

6th.—Still vomiting ; sputa blood-stained ; impaired resonance at right 
apex, with a few rhonchi and râles audible. T h e patient was becoming 
distinctly more emaciated and anaemic. Urine 34 oz. T e m p . ioo° . 

8th.—Blood examined with the haemocytometer appeared normal. 
Urine 44 oz. T e m p . 99*4° ; P. 72 ; R. 48. 

9th.—Better. Urine 34 oz. T e m p . 98°. 
10th.—Not so well. Urine 36 oz. T e m p . 9 7

0
. 

n th .—Bet ter . Urine 40 oz. T e m p . 97*2°. 
12th.—Passed urine without the catheter. There was pain and 

swelling over the right parotid, causing inability to open the mouth, but 
fluids were readily swallowed ; there was no redness of the skin ; tongue 
dry ; bowels confined. T e m p . 98'6°. Urine 60 oz. ; alkaline ; sp. gr. 
1012 ; slightly blood-tinged ; whitish viscid deposit ; urea 475*2 grains ; 
a cloud of albumen ; deposit contained no casts, but red and white blood 
corpuscles, pus cells, mucous corpuscles, vesical epithelium, with crystals 
of triple phosphate and urate ot ammonia. 

13th.—Swelling great, skin over it hot and red. Urine 58 oz. T e m p . 
104-4°. 

14th.—Swelling less, mouth could be opened more freely ; breath foul. 
Urine 40 oz. T e m p . 98*4°. 

15th.—Swell ing going d o w n ; vomiting recurred. Urine 38 oz. 
T e m p . 97*2°. 

16th.—Vomiting stopped ; catheter required again ; swelling still less. 
Urine 40 oz. T e m p . 98°. 

17th .—Very slight swelling left ; no vomiting ; a few râles at left apex ; 
no cardiac murmur ; catheter still required. Urine 32 oz. ; sp. gr. 1013 ; 
alkaline ; smoky colour ; muco-purulent deposit *, urea 239 grains ; 
albumen one-twelfth column ; deposit contained no casts, but pus cells, 
blood corpuscles, vesical epithelium and triple phosphates. T e m p . 97*6°. 

18th.—Patient looked very ill, and complained of pain in the bowels, 
nausea and severe diarrhoea. Pulse 160, very feeble ; retention of urine ; 
pain ceased in the course of the day, T e m p . 96*8°. Urine 14 oz. 

19th.—She had passed a fair night, but the diarrhoea persisted. T e m p . 
96*8° ; P. 132, very feeble. She vomited, and the ejected matter contained 
0*5 per cent, of urea. In the course of the day the diarrhoea stopped, and 
she complained of no pain. Evening temperature 96'2°. Urine 10 oz. 
She died the following morning at 6.25 a.m. 

NECROPSY.—Lungs, right ; oedema and hypostatic congestion of 
inferior lobe ; diffuse bronchitis and muco-pus in the bronchi. Left ; 
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pleuritic adhesions of the base to the thoracic wall ; inferior lobe conges-
ted and somewhat collapsed. Heart 9 oz. ; no valve lesions ; left 
ventricular wall hypertrophied. Liver 50 oz., mis-shapen ; right lobe 
much flattened out, its upper surface grooved b y the ribs, and its inferior 
border reaching nearly to the umbilicus. Spleen 5 oz., normal. Kidneys 
7 oz. ; capsules stripped well ; surface greyish red ; stellate veins promi-
nent. O n section, several abscesses were found in the cortex of the right 
kidney ; the surrounding substance seemed infiltrated and of an opaque 
grey reddish mottled appearance, as though it were the seat of an acute 
interstitial nephritis. Right ureter dilated ; mucous surface bathed with 
semi-purulent urine. Bladder ; walls thickened, much dark spotty ecchy-
mosis of the mucous membrane, which was swollen, injected and infiltrated 
Intestines collapsed ; wall of small intestine intensely injected ; ileo-caecal 
va lve very cedematous. 

TREATMENT .—The indicatio causa/is is to r e m o v e the 
o b s t r u c t i o n , a n d when th is is recent , a s in p r e g n a n c y , a cure 
u s u a l l y resul ts . T h e p r o p r i e t y o f i n d u c i n g l a b o u r m u s t 
d e p e n d u p o n the u r g e n c y o f the s y m p t o m s . B u t in m o s t 
o ther c a s e s the p r o p r i e t y o f o p e r a t i v e p r o c e e d i n g s is o p e n to 
g r a v e p r o b l e m , a s t h e y a r e s o un i formly fatal . In d e t e r m i n i n g 
this difficult q u e s t i o n m u c h m u s t d e p e n d u p o n the n a t u r e 
o f the obs truc t ion , a n d a l s o u p o n the u r g e n c y o f the local 
s y m p t o m s which t h e o p e r a t i o n is d e s i g n e d to r e m o v e . If 
there a r e a n y r e a s o n a b l e g r o u n d s for t h i n k i n g the o b s t r u c t i o n 
h a s e x i s t e d not m o r e t h a n a y e a r the c h a n c e s o f a f a v o u r a b l e 
resul t a r e i m p r o v e d . 

W h e n a s c e n d i n g nephr i t i s is p r e s e n t t h e u s e o f c a t h e t e r s is 
a t t e n d e d with g r e a t d a n g e r , for this is the condi t ion in which 
the so -ca l l ed " ca the ter fever " is l ike ly to b e induced . 

T h e g e n e r a l m a n a g e m e n t a n d t r e a t m e n t o f t h e s e c a s e s 
s h o u l d b e c o n d u c t e d on t h e l ines l a id d o w n in the p r e v i o u s 
c h a p t e r . 
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CHAPTER X I I I . 

T H E C O M P L I C A T I O N S O F C H R O N I C B R I G H T ' S 

D I S E A S E . 

T H E c o m p l i c a t i o n s o f chronic B r i g h t ' s d i s e a s e a r e s o n u m e r o u s 
a n d i m p o r t a n t t h a t t h e y r e q u i r e a c h a p t e r to t h e m s e l v e s . 

A n a n a l y s i s o f a h u n d r e d c a s e s o f chronic B r i g h t ' s d i s e a s e , 
t a k e n from the p a t h o l o g i c a l r e g i s t e r s o f the G e n e r a l H o s p i t a l , 
g i v e s the fo l lowing a s the m o r b i d a p p e a r a n c e s m e t with : — 

NATURE OF LESION. NUMBER. 

Congestion . . . . 2 

Brain 
Meningitis . . . . 
( E d e m a -
Haemorrhage -
Pleuritic adhesion 

„ effusion 
Congestion and cedema -

3 
7 
8 

IO 

17 
56 

...< 
Bronchitis . . . . 6 

Lungs ...< E m p h y s e m a . . . . 
Infarcts . . . . 
Phthisis -
Pneumonia . . . -
(Edema of glottis -
Pericardial adhesion -

„ effusion 
Pericarditis -
Fa t ty heart 
Thickening of valves -

7 
2 

7 
19 

I 

4 
9 
I 

7 
16 

Heart ...̂  Hypertrophy . . . . 
Mitral stenosis 

„ incompetence 
Aortic ,, 
Aneurism of aorta 

60 

9 
I 

9 
2 

Atheroma of aorta or coronary arteries 30 
/ Fat ty infiltration -

Cirrhosis . . . . 
Lardaceous degeneration 

29 

13 
2 

Liver 
N u t m e g liver -
Atrophy - - - - -
Cancer . . . . 
Hydat id - - - - -

6 

3 
2 
I 

\ Abscess - - - I 
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NATURE OF LESION. NUMBER. 

Gall-stones - 6 
Spleen ... Capsule thickened 

. Infarcts . . . . . 
2 
2 

\ Ascites - 2 
Perifonœum 1 Peritonitis - 9 

( 
Stomach ... 

T h i c k e n i n g . . . . 
Catarrh -

I 
2 

Intestine ... j 
Tubercular ulcers 
Dysenteric „ 
Cellulitis . . . . 

I 
I 

4 
Skin .... Purpura -

Eczema -
3 
I 

U r a e m i a . — T h e m o s t i m p o r t a n t c o m p l i c a t i o n s a r e t h o s e 
c l a s s e d t o g e t h e r u n d e r th is conven ient n a m e . U r a e m i c v o m i t -
i n g a n d c o n v u l s i o n s a r e c o m m o n in the a c u t e febri le nephr i t i s 
o f chi ldren, b u t a r e n o t o f v e r y s e r i o u s s ignif icance . I n the 
chronic form t h e y a r e a l w a y s g r a v e , y e t t e m p o r a r y r e c o v e r y 
m a y t a k e p l a c e u n d e r t h e m o s t u n f a v o u r a b l e c i r c u m s t a n c e s . 

Skin e r u p t i o n s occur s o m e t i m e s . R o s e n s t e i n h a s d e s c r i b e d 
o n e r e s e m b l i n g m e a s l e s ; erysipelas a n d erythema a r e c o m m o n . 
Eczema s o m e t i m e s occurs . 

C A S E 19.*—Hcemorrhagic exfoliative derfnatitis. Death. Autopsy; 
Chronic lithcemic nephritis. 

A n n D , aged sixty-four, admitted D e c e m b e r 13th, 1886, with an 
eruption all over her body. She said that three weeks previously brown 
patches appeared on her face and arms, which all at once became scaly 
and peeled off " like shavings," the scales be ing renewed. T h e rash 
spread over her body, and in the second week blisters formed, chiefly on 
her hands, which broke and became red and sore ; her nose bled, and 
blood came from her mouth ; the gums were very sore ; her water was 
bloody, and her motions dark, and there was a discharge from both her 
ears. 

She had had no previous eruption ; when a child she had acute 
rheumatism. N o history of syphilis. 

She could g ive no details of her family history, except that her father 
and mother died young, she thought of " fever," and that her only sister 
was alive and well. 

O n admission her face was covered with crusts and dried blood. 
T h e r e was blood on her gums and tongue, and under the latter were 
small ulcers. H e r whole body was covered with a haemorrhagic eruption 
of spots as large as a pin's head ; in places these had coalesced to form 
larger patches. T h e r e were numerous blisters the size of threepenny 
pieces on the arms, which were covered with scaly scabs. In the flexures 
of the elbows, knees, groins, and axillae, as well as on the shoulders and 

0
 Case recorded b y Dr . Stacey Wilson, House Physician. 
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buttocks, the skin had lost its epidermis and bled freely. A very offen-
sive smell arose from the patient. T h e following day the whole of the 
epidermis from the sides and soles of the feet came away, leaving raw 
bleeding surfaces. O n the 16th, the third day after admission, she 
rapidly sank and died. 

AUTOPSY^ December 17th.—External appearances.—A well nourished 
woman, with well marked post mortem rigidity and hypostatic congestion. 
T h e entire body was to a greater or less extent marked with either small 
round deeply stained haemorrhagic spots, or large irregular red patches of 
denuded epidermis, or actual ulceration. O n the face was a mixture of 
spots, of varying size and depth of colour, and small red patches. T h e 
mucous membrane of the gums was rough and irregular, but no haemor-
rhages could be seen. T h e spots were most abundant on the shins, 
calves and abdomen ; the patches most on the buttocks, backs of hands 
and feet, flexures of elbows and knees, groins and vulva. 

Brain.—Basilar artery atheromatous ; dilatation of vessels of pons and 
medulla ; otherwise normal. 

Lungs.—Slightly adherent ; some haemorrhages on the diaphragmatic 
pleura, the largest the size of a sixpenny piece. 

Heart.—Several small haemorrhages in cellular tissue at roots of great 
vessels outside epicardium ; weight 11 oz. ; much fat on surface ; mus-
cular wall soft and thin. Va lves healthy, except a little atheroma on the 
mitral valve. N o sub-endocardial haemorrhage. Aorta dilated and 
slightly atheromatous. 

Liver 46 oz. ; soft, congested and fatty. 
Gall-bladder dilated, adherent to transverse colon ; contained two 

white mulberry calculi, and \ \ oz. of dark thick bile. 
Kidneys 9 oz. ; capsules adherent ; surfaces granular ; cortices narrow 

and hard. 
Spleen 2 oz. ; normal. 
Intestines.—There was a haemorrhage the size of a shilling in the wall 

of the ascending colon, about three inches above the caecum, and in the 
mesentery there was a small cyst containing \ oz. of clear fluid. T h e 
psoas and iliacus muscles on both sides contained haemorrhages, 
more on the right side. N o other haemorrhages were observed in any 
situation. 

D r . L e Cron ier L a n c a s t e r h a s d r a w n a t t en t ion t o the 
g r a v i t y o f this erupt ion , which h e d e s c r i b e s a s c o m m e n c i n g b y 
s i m p l e m a c u l e s , a n d p a s s i n g t h r o u g h t h e s t a g e s o f p a p u l e s , 
p u s t u l e s , a n d m u l t i p l e a b s c e s s e s t o di f fuse e x f o l i a t i o n or 
ves i ca t ion o f the e p i d e r m i s ; it is often h e m o r r h a g i c , a n d 
u s u a l l y o c c u r s o n l y a few w e e k s be fore dea th . 

Dr . P y e - S m i t h r e c o g n i s e s (1,) a s i m p l e e r y t h e m a , o c c u r r i n g 
chiefly on the t runk , a n d not a t t e n d e d b y s w e a t i n g ; (2,) a 
d a r k red p a p u l a r r a s h , s e a t e d on a d r y , r o u g h , s c a l y sur face , 
chiefly seen on the o u t e r s u r f a c e s o f the l i m b s a n d s h o u l d e r s ; 
(3,) a m o i s t d e r m a t i t i s a f fec t ing t h e neck , a r m s , a n d l e g s ; (4,) 
universa l e x f o l i a t i v e d e r m a t i t i s , a p p a r e n t l y ident i ca l with the 
c a s e j u s t r ecorded . 



COMPLICATIONS OF CHRONIC BRIGHT S DISEASE. 151 

HyperœstJiesia of the skin, s n a t c h i n g a n d b u r n i n g s e n s a t i o n s 
a r e o c c a s i o n a l l y present . 

T h e p e c u l i a r condi t ion ca l l ed " dead fingei's? is c o n s i d e r e d 
b y D i e u l a f o y to b e a uraemic s y m p t o m , b u t this is p r o b a b l y a n 
error ; it c er ta in ly o c c u r s in p e r s o n s in perfect health. 

Deposits of crystals of urea on the sk in h a v e b e e n no t i ced b y 
m a n y t r u s t w o r t h y o b s e r v e r s , a m o n g s t o t h e r s b y B a r t e l s . 

Symmetrical gangrene h a s been o b s e r v e d in uraemia b y 
D e b o v e . 

Vomiting a n d diarrhoea a r e e v i d e n t l y c a u s e d b y the 
v i c a r i o u s e l iminat ion o f u r i n a r y c o n s t i t u e n t s b y the g a s t r o -
intes t ina l m u c o u s m e m b r a n e , chiefly u r e a , which is t r a n s f o r m e d 
into c a r b o n a t e o f a m m o n i a . I t is a l s o p r o b a b l e t h a t the 
v o m i t i n g is often cerebra l . In chi ldren , v o m i t i n g , e v i d e n t l y 
u n e m i c a n d p r o b a b l y cerebra l , is v e r y c o m m o n in a c u t e 
nephri t i s . 

Hiccough m a y b e v e r y pers i s tent , a s in the fo l lowing c a s e , 
w h e r e it w a s re l ieved b y the s i m p l e m e t h o d o f i rr i ta t ing the 
anter ior n a r e s with a r o l l e d - u p p i ece o f b l o t t i n g p a p e r , s u g -
g e s t e d b y Dr . G. A. G i b s o n . 

C A S E 20.*—Urcemia; hiccough; peculiar dropsy ; peculiar albumen. 

Joseph Β , aged thirty-five, slater, was admitted into the General 
Hospital on November 20th,' 1886, complaining of swelling of the face, 
sickness and headache. A b o u t five years a g o he first had attacks of 
sickness and headache, with sharp pains in the left loin and in the groins, 
not shooting down the leg or into the testicle, but apparently in the 
course of the colon ; he was an in-patient in this hospital at that time, 
and again in the spring of the present year. O n the latter occasion there 
was no cedema ; his chief troubles were headache and vomiting. Since 
his discharge his face has swollen occasionally ; two weeks a g o he was 
very sick and giddy, and in a similar attack he was admitted. 

O n admission the swelling of his eyelids was so great that he could 
hardly see out of them. T h e skin of his face was swollen ; no oedema 
elsewhere. H e was a well-developed and fairly well-nourished man. 

Pulse 96, hard, full and regular ; R. 16 ; T . 95*4°. T o n g u e large, pale, 
and indented at edges. N o pain after food ; vomiting at times ; bowels 
regular ; liver and spleen normal ; no ascites. 

Heart's apex in fifth intercostal space inside nipple line ; a faint systolic 
murmur with first sound at apex ; aortic second sound louder than pul-
monary. 

Lungs resonant ; breath and voice sounds normal. 
N o pain or difficulty in micturition ; urine 30 oz. ; acid ; sp. gr. 1012 ; 

pale straw colour ; very slight deposit ; urea 1 per cent. ; albumen 
quarter column ; no blood ; hyaline, granular and epithelial casts, leuco-
cytes and squamous epithelium. 

* Recorded b y Mr. Pogson, Clinical Clerk. 
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Nov. 22nd.—Eyel ids more swollen and red, looking as if he had 
erysipelas. 

Nov . 23rd.—Vomited at 8.30 a.m. Œ d e m a of eylids quite pink from 
injection, but less in amount. 

Nov . 2 7 t h . — Œ d e m a of eyelids less ; vomiting again. 
N o v . 29th.—Not so well ; much troubled with hiccough. 
Dec . 2nd.—Swell ing of face less. Frequent vomiting. 
D e c . 3rd .—No sleep last night. Frequent vomiting. Hiccough, removed 

by irritating nostrils with a rolled-up piece of blotting paper. 
Dec . 6th.—Vomiting still. A uraemic fit at 3 a.m. ; another at 3.45, 

in which he died. 
W h e n in hospital previously his urine on one occasion presented the 

following characters : — 
Apri l 13th, 1886.—Urine 700z . ; sp. gr. 1018 ; alkaline. O n boiling 

and adding acetic acid there was a faint haze. O n boiling and adding 
nitric acid there was no change. O n adding a good deal of nitric acid 
and then boiling there was a haze. On adding nitric acid in the cold 
there was a dense precipitate. W i t h Esbach's solution the quantity 
was estimated at o*i per cent. 

Dyspnoea o ccurs in uraemia in v a r i o u s forms. H o w a r d 
e n u m e r a t e s the fo l lowing :— 

1. C o n t i n u o u s dyspnoea . 
2. P a r o x y s m a l dyspnoea . 
3. B o t h t y p e s a l t erna t ing . 
4. C h e y n e - S t o k e s b r e a t h i n g . 

B u t to t h e s e w e m a y a d d a form d e s c r i b e d b y L e c o r c h é as 
Laryngeal, in which t h e resp ira t ion is n o i s y a n d s ib i lan t a s in 
croup , a t t r i b u t e d b y h i m t o s p a s m o f the l a r y n g e a l m u s c l e s ; 
a n d the t y p e d e s c r i b e d in the c a s e o f H a r r i e t B . , in which the 
b r e a t h i n g is s low a n d deep . T h e m o s t charac ter i s t i c form is 
t h a t u s u a l l y ca l l ed uraemic a s t h m a , which m a y b e c o n t i n u o u s 
or p a r o x y s m a l , a s s t a t e d b y H o w a r d . T h e p a t i e n t s i t s u p in 
b e d s t r u g g l i n g for b r e a t h a s in t r u e a s t h m a . 

N u m e r o u s c a s e s o f C h e y n e - S t o k e s b r e a t h i n g h a v e been 
o b s e r v e d ; in o n e ins tance , r e p o r t e d b y W e s t , the condi t ion 
p e r s i s t e d for three m o n t h s ; o n e b y B r u s h l a s t e d three 
w e e k s ; a n d a n o t h e r b y B r u s h r e c o v e r e d af ter s i x d a y s . 

C A S E 21. — Chronic lithœmic nephritis; Cheyne-Stokes breathing; 
recovery. 

George Β , aged fifty-nine, railway servant, was admitted into the 
General Hospital on June 4th, 1886, complaining of shortness of breath-
ing and swelling of his legs. 

His present illness began three months ago with pains in his side, and 
his feet and legs swelled a bit. T h i s passed off in a week or two, but 
came on again and lasted till the present time. His previous health had 
been good ; he had never had rheumatism, rheumatic fever or gout. His 
father and mother died at advanced ages, and all his brothers and sisters 
are alive and in good health. 



COMPLICATIONS OF CHRONIC BRIG HT S DISEASE. 153 

H e was always fond of beer, drinking four or five pints daily, but he 
was obliged to keep sober on account of his work. H e used to get up 
twice at night to make water, and filled the vessel three parts full, but 
since his illness this had passed off. 

Patient was a well-developed, ill-nourished man ; face ruddy ; con-
junctivas muddy ; some cedema and cyanosis of skin of legs ; abdomen 
distended, measuring thirty-seven and a half inches at umbilicus. P. 
90 ; R. 22 ; T . 98*2°. T o n g u e clean ; appetite good ; no discomfort after 
food ; no vomiting ; bowels not open, but have been regular ; liver 
enlarged, measuring nine inches of vertical dulness in mammillary line ; 
spleen not enlarged ; some ascites. Sl ight cough, watery mucous 
expectoration ; dulness, deficient vocal fremitus and breath sounds at 
both bases, more on the right side, with exaggerated breathing above the 
level of dulness. Heart's apex diffused, but extending to sixth inter-
space ; a loud systolic murmur at apex ; pulmonary second sound 
accentuated. 

N o difficulty or pain in micturition ; quantity 16 oz. ; sp. gr. 1020; 
deep orange colour ; slight cloudy deposit ; acid ; faint trace of albu-
men ; no sugar ; no blood ; hyaline and fatty epithelial casts, leucocytes 
and oxalates. 

June 5th at 11 p.m., well-marked Cheyne-Stokes brea th ing ; average 
length of pause 2o\ seconds ; varying from fifteen to twenty-five seconds ; 
out of nine observations, in six it was twenty seconds ; active respiration 
lasted on an average 37J seconds ; in six out of nine observations it was 
thirty-five seconds, in which period there were about twenty-three respira-
tions. T h e pulse got slower towards the end of the pause, and beats 
fuller during descent of respiration. 

June 10th .—Had a fairly quiet night, but two bad attacks of dyspnoea 
after gett ing out of bed to micturate. 

June n t h . — 1 0 p.m. worse ; w e a k e r ; Cheyne-Stokes breathing less 
marked. 

June 13th .—Abdomen tapped and 64 oz. drawn off. 
June 16th .—Cheyne-Stokes breathing again ; pause lasted fifteen to 

twenty seconds ; respiratory activity forty to forty-five seconds. 
June 20th.—Had an attack of dyspnoea last night. 
After this he improved and was discharged on July 16th. 

Giddiness.—This is a v e r y c o m m o n s y m p t o m , a n d is often 
t h e first o n e to b e c o m p l a i n e d of. I t is v e r y a l a r m i n g , a n d a s 
it is g e n e r a l l y p e r s i s t e n t it is no t e a s i l y to l era ted , t h o u g h the 
p a t i e n t u s u a l l y a t first a t t r i b u t e s it to s o m e t e m p o r a r y "bi l ious-
ness ." I t differs, however , f r o m s t o m a c h g i d d i n e s s in b e i n g 
re l ieved b y l y i n g down. 

Headache.—The c h a r a c t e r i s t i c h e a d a c h e o f uraemia is occipi* 
ta l , b u t it is s o m e t i m e s frontal . I h a v e n o t o b s e r v e d a n y 
spec ia l connect ion , s u c h a s B a r t e l s r e c o g n i s e d , be tween 
m i g r a i n e a n d B r i g h t ' s d i s e a s e . 

Urœmic deafness h a s b e e n d e s c r i b e d b y D i e u l a f o y , a n d 
c a s e s h a v e b e e n r e c o r d e d b y R a y e r , R o s e n s t e i n , D o m m e r g u e s , 
G u r o w i t s c h , L e c o r c h é , E i c h h o r s t a n d D o w n i e . T h e l a s t 
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o b s e r v e r s u g g e s t s t h a t it is d u e to m i n u t e h a e m o r r h a g e s in t h e 
cochlea , b u t it is m u c h m o r e p r o b a b l e t h a t the a u d i t o r y c e n t r e 
l ike the v i sua l centre is p a r a l y s e d b y the po i son . 

Urœmic blindness is a p u r e l y cerebra l p h e n o m e n o n wi thout 
a n y definite o p h t h a l m o s c o p i c c h a n g e s . T h e loss o f s i g h t m a y 
b e c o m p l e t e or i n c o m p l e t e ; it is u s u a l l y t rans ient , l a s t i n g 
from twenty- four to t h i r t y - s i x hours , b u t F ö r s t e r h a s d e s c r i b e d 
a c a s e which l a s t e d seventeen d a y s a n d t e r m i n a t e d in 
recovery . 

Hemiopia s o m e t i m e s occurs . 
Transient hemiplegia w i thout p a l p a b l e loca l i sed les ion is not 

v e r y u n c o m m o n , a n d c a s e s h a v e been r e c o r d e d b y P a e t s c h a n d 
von J a e c k e l . I t l a s t s u s u a l l y a b o u t twenty - four h o u r s ; it is 
a s a ru le i n c o m p l e t e ; the re f lexes a r e a b o l i s h e d or d i m i n i s h e d ; 
it m a y b e fo l lowed b y c o n t r a c t u r e s ; the face m a y b e affected ; 
p t o s i s is e x c e p t i o n a l ; c o n j u g a t e d e v i a t i o n o f the e y e s h a s 
been o b s e r v e d ; a p h a s i a m a y c o i n c i d e with r ight h e m i p l e g i a ; 
hemianaes thes ia is u s u a l l y present , a n d the anaes thes ia m a y 
affect the o r g a n s o f s p e c i a l sense . I t is o f g r a v e p r o g n o s i s 
(BOINET). 

Delirium is not a v e r y c o m m o n c o m p l i c a t i o n . I t is often 
p r e c e d e d b y h e a d a c h e , v i s u a l d i s t u r b a n c e a n d m e n t a l con-
fusion, a n d is g e n e r a l l y quiet , b u t W a g n e r h a s r e c o r d e d a c a s e 
in which e a c h convu l s ive a t t a c k w a s fo l lowed b y v io lent 
m a n i a with a t e m p e r a t u r e o f 107*4°. 

S c h o l z h a s d e s c r i b e d a form o f chronic de l i r ium, c h a r a c -
ter i sed b y h a l l u c i n a t i o n s o f s ight , d e l u s i o n s o f p e r s e c u t i o n s , 
convu l s ions a n d v o m i t i n g wi thout h e a d a c h e . 

H a s l u n d h a s p u b l i s h e d a c a s e o f furious de l i r ium with 
ha l luc inat ions which l a s t e d four m o n t h s . T h e p a t i e n t w a s 
t o r m e n t e d b y ha l luc inat ions , a n d his v o r a c i t y a n d s a l a c i t y 
were e x t r e m e . H e d i e d co l l apsed . 

L e c o r c h é a n d T a l a m o n g i v e a c a s e o f a m a n i a c in w h o m 
the de l i r ium c a m e on with the d i s a p p e a r a n c e o f p o l y u r i a a n d 
c e a s e d a s t h a t re turned . 

R a y m o n d h a s d e s c r i b e d c a s e s o f m e n t a l d i s e a s e d e p e n d e n t 
u p o n chronic nephri t i s , a n d h e h a s b e e n s u p p o r t e d b y o ther 
e x a m p l e s p u b l i s h e d b y B a r i e , D i e u l a f o y a n d T u t t l e . 

Amnesia with loss o f w o r d s h a s b e e n d e s c r i b e d b y B r i e g e r ; 
the c a s e recovered af ter s o m e t ime . 

C A S E 22.—Chronic nephritis. Urœmic delirium. Death. Autopsy. 
George R , aged eighteen, was admitted into the General Hospital 
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on October 6th, 1886, complaining of frontal headache, sickness, loss of 
appetite, and making a lot of water at night. 

H e said he did not feel weak, and did not think he had lost flesh. 
Four months ago his illness began with eight fits, extending over two 
nights and a day. H e had had no fits before or since. H e had never 
had any illness or accident, except having his head cirt open by a swing-
boat eight years ago. H e had never had dropsy, any swelling, scarla-
tina, or gonorrhoea. 

H e was a badly-nourished, ill-developed, sallow-faced lad. P. 100, 
small, weak, regular ; T . 98'8° ; R. 24. N o cedema. 

Chest symmetrically formed ; expansion equal ; percussion note 
resonant ; breath sounds, vocal fremitus and resonance normal. 

Heart's apex in fifth interspace inside the nipple line ; impulse 
variable ; action regular ; no thrill ; sounds at apex normal ; in tricuspid 
and pulmonary areas there was a systolic blowing murmur ; the aortic 
second sound was accentuated ; there was no murmur in the neck. 

T o n g u e flabby, indented at edges, pale, but clean ; bowels regular ; 
no discomfort after food ; appetite poor. Liver and spleen normal ; no 
pain or difficulty in making water, but gets but of bed every half hour to 
make it ; quantity 54 oz. ; sp. gr. 1012 ; alkaline ; greenish yellow ; 
deposits white flocculent precipitate ; urea *8 per cent. ; albumen half 
column ; no sugar or blood. Under the microscope groups of leucocytes, 
hyaline and granular casts, red blood corpuscles, squamous and renal 
epithelium, triple phosphates, granular débris and masses of micrococci 
were detected. 

H e complained of dimness of vision, which had come on for twelve or 
thirteen weeks, being only able to read large capitals. Wi th the 
ophthalmoscope extensive neuro-retinitis was seen in both eyes, with 
large white glistening patches of retinal atrophy ; both eyes were equally 
bad. 

O c t . 6th.—Complained of fixed pain in the left side ; bowels confined ; 
tongue foul. 

7th.—Vomited about two pints of brownish watery matter, free from 
blood ; bowels acted loosely ; tongue very brown. Complained of sick 
headache all last evening. 

9th.—In the afternoon was restless, thirsty and faint. H e vomited a 
good deal, and was given some brandy, after which he improved. 

10th.—Had a sleepless night, but was quiet ; complained of headache 
and chilliness ; vomited five t imes.during the night, 15 oz. in all, which 
contained 0*15 percent , of urea. 

nth.—Has been whistling and singing most of the night; slept only 
half an hour ; kicked the clothes off continually ; complains still of 
headache. Vomit ing again this morning. 

12th.—Slept only from 12 to 12.30 a.m.,; restless, noisy, and delirious; 
he continued delirious all day, and towards evening got out of bed ; he 
slept with a chloral and bromide draught. T o - d a y , some dulness, 
friction, deficient breathing, and coarse crepitation were noticed over 
right side of chest anteriorly. His temperature continued to be normal 
or subnormal. Pulse 120 ; respirations 36 to 48. H e died the following 
day at 1.15 p.m. without any development of fresh symptoms. 

AUTOPSY, October 14th.—External appearances.—Features pale ; lips 
bluish ; rigor mortis present ; hypostasis more marked posteriorly. 
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Head.—No trace of previous injury to skull ; brain congested ; excess 
of serous fluid in sub-arachnoid space and ventricles ; no gross lesion in 
any part of brain substance. 

Heart.—Pericardial cavity contained 4 oz. serous fluid ; heart 13 oz. ; 
generally hypertrophied, especially left ventricle ; muscular wall firm and 
rigid ; valves normal. 

Lungs both adherent b y old fibrous adhesions ; old caseous and fibroid 
phthisis at left apex. In centre of right middle lobe was a small hard 
nodule, composed of caseous material, surrounded b y a capsule of pig-
mented fibrous tissue, while a similar, but rather larger nodule was in the 
upper lobe of the same lung. T h e bronchial glands were enlarged, 
caseous and encapsuled in fibrous tissue ; the left lung contained several 
smaller caseous nodules of the same kind. 

Liver 51 oz. ; pale, soft and fatty. Spleen 5 oz. 
Kidneys, right, 5^ oz., enlarged, surface greyish red mottled with 

yellow spots ; capsule slightly adherent ; cortex increased, swollen, 
greyish with yellow mottling and hyperaemia intermingled, translucent-
looking in places and generally fatty ; medullary cones congested, almost 
claret-coloured ; left, 4 oz., smaller, more granular, capsule more 
adherent. 

A m o n g the m i n o r p h e n o m e n a o f t h r e a t e n i n g uraemia, 
Cramps a r e c o m m o n . C h a r c o t h a s seen a k i n d o f tremor 
r e s e m b l i n g p a r a l y s i s a g i t a n s , a n d J a c c o u d h a s d e s c r i b e d tonic 
spasm o f the flexors o f the f o r e a r m a n d the pos ter ior m u s c l e s 
o f the neck. 

Headache is a v e r y c o m m o n p r o d r o m a l s y m p t o m ; it m a y 
be frontal or occ ipi ta l , b u t the lat ter is m o r e charac ter i s t i c . 

Twitchings a r e a l s o a c o m m o n e a r l y s y m p t o m , a n d t h e s e 
a r e c lose ly re la t ed to convulsions, which m a y a t t a c k s i n g l e 
g r o u p s o f m u s c l e s , a n d to J a c k s o n i a n e p i l e p s y , or c o n v u l s i o n s 
wi thout l o s s o f c o n s c i o u s n e s s , which m a y b e un i la tera l (TEN-
NESON a n d CHANTEMESSE). 

Convulsions o f the ep i l ep t i c t y p e c o n s t i t u t e the c o m m o n 
uraemic fit, they a r e a c c o m p a n i e d b y to ta l l o s s o f c o n s c i o u s -
ness , b i t i n g t h e t o n g u e , a n d f o a m i n g a t the m o u t h , a n d a r e 
g e n e r a l l y fol lowed b y d e e p c o m a . T h e a t t a c k m a y c o n s i s t of 
a s i n g l e p a r o x y s m or a s u c c e s s i o n o f these , the p a t i e n t l y i n g 
u n c o n s c i o u s in the in terva l s , b r e a t h i n g s t e r t o r o u s l y , or in a sor t 
o f d e e p s l e e p from which h e m a y b e p a r t i a l l y roused . B r i s -
s a u d a n d L a r r i n g h a v e d e s c r i b e d a c a s e fo l lowed b y c a t a l e p s y . 

Coma m a y b e the resul t o f a c o n v u l s i v e a t t a c k , or m a y c o m e 
on g r a d u a l l y , or s u d d e n l y a s in a p o p l e x y . R o b e r t s h a s g iven 
severa l c a s e s o f th is s u d d e n onset . 

T h e temperature d u r i n g the a t t a c k is g e n e r a l l y s u b n o r m a l . 
R o b e r t s h a s r e c o r d e d a c a s e in which the t e m p e r a t u r e fell a s 
low a s 94*4° F . , a n d H i r t z a n o t h e r in which it fell t o 93*9°, 
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whi le B o u r n e v i l l e h a s p u b l i s h e d t e m p e r a t u r e s a s low a s 93 'Γ, 
9Γΐ° , 89*6°, a n d even 86* i ° . A c c o r d i n g t o H u t i n e l t h e s e low 
t e m p e r a t u r e s a r e m o r e often m e t wi th in t h o s e f o r m s of 
nephr i t i s fo l lowing d i s e a s e s o f t h e u r i n a r y p a s s a g e s , e.g., 
s u r g i c a l k i d n e y , a n d N e t t e r o b s e r v e d a t e m p e r a t u r e o f 86° in 
a c a s e o f a n u r i a d u e t o p u r u l e n t nephr i t i s with a twis t o f t h e 
left ureter. 

M a c B r i d e g i v e s t h e fo l lowing c o n d i t i o n s a s t h o s e u n d e r 
which l o w e r i n g o f t h e t e m p e r a t u r e is a l w a y s p r e s e n t : (1,) I n 
k i d n e y d i s e a s e s fo l lowing af fect ions o f t h e u r i n a r y p a s s a g e s 
with c o m p l e t e o b s t r u c t i o n ; (2,) I n uraemia in o l d p e r s o n s ; 
(3,) In uraemia o c c u r r i n g in o ld s t a n d i n g k i d n e y d i s e a s e s 
c o m p l i c a t e d b y v o m i t i n g , d iarrhoea a n d h a e m o r r h a g e s ; (4,) 
In uraemia which s u p e r v e n e s in c a n c e r o u s c a c h e x i a a n d m a r a s -
m u s . 

I n o ther c a s e s e l e v a t i o n o f t e m p e r a t u r e h a s been o b s e r v e d 
even a s h i g h a s 105*8° a n d 107*4°, b u t this h a s a l w a y s been 
fo l lowed b y a r a p i d fall ( R l C H A R D I È R E , G l L L E T ) . L é p i n e 
found t h a t a h i g h t e m p e r a t u r e c o u l d b e i n d u c e d in a n i m a l s b y 
l i g a t u r i n g the ure ter s a n d c o n n e c t i n g t h e m a b o v e t h e l i g a t u r e s 
with a reservo ir o f s a l t a n d w a t e r u n d e r sufficient p r e s s u r e t o 
dr ive b a c k t h e ur ine in to t h e c irculat ion . T h i s resu l t i s 
s i n g u l a r l y a t v a r i a n c e with t h e a b o v e n o t e d cl inical o b s e r v a -
t ions . 

C a r r h a s r e c o r d e d a c a s e o f r e c o v e r y af ter a n a t t a c k o f 
febri le uraemia. 

T h e pulse is g e n e r a l l y qu ick , b u t m a y b e a s low a s 60 o r 
even 40. 

C A S E 23.—Chronic lithcemic nephritis; urœmic coma. Recovery. 

Richard J , aged forty, brewer, was admitted into the General 
Hospital on March 20th, 1886, complaining of swelling, which began in 
his legs, not in his face, and at the same time he noticed that his urine 
was smoky and diminished in quantity. His previous health had been 
good ; he had never had scarlatina or gout ; he was ridden over about 
two years ago and got " concussion of the spine,* for which he was an in-
patient in the surgical wards of this hospital. H e was not told that his 
kidneys were hurt. 

H e had been in the habit of gett ing out of bed to make water five or 
six times for the last ten years ; he drank about three pints of beer daily,, 
but no spirits as a rule. 

H e was a stout, well-developed man, with general anasarca, but 
no fluid in pleurae or peritonaeum. Pulse 84, regular, full ; R. 24 ;. 
T . 98

0
 F . 

T o n g u e clean ; fulness after food ; bowels loose from purgatives ; l iver 
normal ; spleen a little enlarged. 
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Heart's apex in fifth interspace in nipple line ; systolic murmur at apex, 
not constant ; aortic second sound accentuated. 

Lungs resonant ; breath and voice sounds normal. 
Urine 44 oz., acid ; sp. gr. 1015 ; smoky, yellow ; white deposit ; urea 

ι per cent. ; albumen five-sixths column ; blood present ; peptones 
present ; fatty, hyaline and epithelial casts ; white and red blood corpus-
cles and renal epithelium. 

H e complained of dimness of sight ; there were subconjunctival haemor-
rhages in the right eye. W i t h the ophthalmoscope numerous atrophic 
patches were seen in both retinae, and a recent haemorrhage in the right 
eye ; the outlines of both discs were gone, the arteries were very small, 
and the veins large. 

In spite of purging and diuretics his dropsy increased, and his urea 
excretion was very little. O n March 26th it was 174 grains per diem. 
H e began to complain much of occipital headache and pain behind his 
eyes. 

April 4th.—His legs were drained. 
5th .—He began to be drowsy, and passed a stool under him. H e 

continued in this apathetic condition, passing urine and faeces in bed till 
his tongue grew dry, sordes appeared on his teeth ; he was delirious and 
did not seem to recognise people. T h i s continued till Apri l 25th, when 
he gradually sank into coma. W h e n seen his pupils did not react to 
light ; he could be partially roused ; he had vomited several times. T h e 
coma seemed to deepen, and an ineffectual attempt was made to bleed 
him. H e was ordered a hot-air bath, in which he sweated freely, and 
next morning was better. After this he slowly improved, and after being 
for a time at the Jaffray Hospital, was discharged, free from cedema and 
fairly well, but quite blind. 

H E M O R R H A G E S o f all k i n d s a r e v e r y c o m m o n . P r o f u s e 
h e m a t u r i a h a s been a l r e a d y a l l u d e d to , b u t h a e m o r r h a g e m a y 
t a k e p l a c e from the bronch ia l or intes t inal m u c o u s sur faces , 
i n t o the ret ina, the t y m p a n u m a n d the sk in , while p r o b a b l y it 
c o n s t i t u t e s the m o s t c o m m o n c a u s e o f cerebra l a p o p l e x y . 
T h e c a u s e o f the h a e m o r r h a g e is in all c a s e s the s a m e , — d e -
g e n e r a t i o n o f the s m a l l v e s s e l s a n d i n c r e a s e d b l o o d p r e s s u r e . 

C A S E 24.—Chro?tic lithcemic nephritis; pneumonia; cerebral hœmor-
rhage. Death. Autopsy. 

E d w a r d C , aged thirty-two, foreman at bicycle works ; admitted 
Apri l 9th, 1886, with headache, shivering and pains in the back, worse on 
the right side and increased on deep inspiration. H e had been ill one day. 

Except vague complaints of rheumatism, without joint affection, there 
was no previous illness. His habits were temperate and his home com-
fortable, but his work exposed him to changes of temperature. H e was 
a well-built and well-nourished man, but looked ill ; his face was dusky, 
a n d he complained of feeling cold. T . 104

0
 ; R. 38 ; P. 120. 

There was no cough, and no abnormal physical signs could be detected. 
There was no cedema. T o n g u e dry in centre. 

Urine 24 oz. ; sp. gr. 1013 ; acid ; copious brown deposit ; albumen *i 
per cent. ; epithelial, hyaline, and blood casts, with blood corpuscles, and 
renal epithelium in the deposit. 
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T h e next day he began to vomit, and his bowels became loose, but the 
stools were dark. His evening temperature was 103

0
 F . O n the 13th he 

was delirious, and enteric fever was suspected, but there was no rash, 
and the stools were not at all characteristic. O n the 16th dulness and 
coarse crepitation were made out at the right base posteriorly, and on the 
17th his temperature came down to normal, and remained down afterwards. 
H e was some time gett ing better. T h e urine continued to be bloody and 
albuminous, but sufficient in quantity. O n M a y 22nd the urine report is 
as follows ; 56 oz. ; sp. gr. 1010 ; acid ; pale straw colour ; urea '95 per 
cent. ; albumen *5 per cent. ; a trace of blood ; epithelial and hyaline 
casts, with blood corpuscles, and renal epithelium in the flocculent deposit. 

O n June 8th he was made an out-patient. H e was re-admitted on 
September 29th with effusion in the pleural cavity. O n October 6th 
cedema was for the first time noted in the legs ; this increased, and never 
left him. His urine contained albumen, and numerous epithelial and 
hyaline casts, blood and epithelium. H e was very noisy and restless for 
some days, but by October n t h he was quieter. O n the 17th pericardial 
friction was heard. H e began to vomit and complained of headache on 
the 21st. Ascites was noted on the 27th. H e remained more than two 
months in the Hospital, but insisted on going out on December 9th. His 
legs were still a little cedematous and there was fluid in the peritonaeum ; 
the urine was fairly abundant, 52 oz. ; slightly albuminous, but in the last 
examination no casts were seen ; urea 1 '05 per cent. 

H e was again admitted on January 8th with great swelling of the 
abdomen, legs and scrotum. Urine 68 oz. ; sp. gr. 1012 ; pale brown 
colour ; slight white deposit ; a quarter column of albumen ; a little blood, 
and no casts. In the morning of January 18th he vomited again, and at 
7.40 p.m. when seen he appeared to be in a fit affecting the left side ; the 
left eyelid drooped, and the left arm was rigid, with occasional spasmodic 
jerkings ; he could not speak, but made intelligible signs with his right 
hand. His teeth were clenched, and now and then ground firmly together. 
His breathing was noisy and occasionally stertorous. Vomit ing came on, 
and he died at 9.20 the same evening. 

A U T O P S Y , January 19th, 1887.—Body of a fairly nourished man, rigor 
mortis and post mortem staining well marked. L e g s and feet cedematous, 
abdomen greatly distended with a large quantity of clear straw-coloured 
serum. Pericardium containing from 1 to 2 oz. of blood-stained fluid ; 
there was also a small quantity of lymph on the surface of the heart and 
serous surface of the pericardium. 

Heart 1 lb., hypertrophied, wall of left ventricle J in. thick, muscle 
substance hard, firm and pale. Cavit ies not dilated. Musculi papilläres 
and columnae carneae well developed ; aortic and pulmonary valves normal ; 
mitral orifice admitted three fingers ; tricuspid, only the tips of five fingers ; 
the posterior cusp of mitral valve shortened but not thickened. 

Lungs.—Left pleura contained a large quantity of clear straw-coloured 
fluid ; the parietal pleura was much thickened, and the lung bound down 
to the spine by firm adhesions, the lower lobe was entirely collapsed and 
attached to the diaphragm b y a short tough fibrinous band about the 
thickness of the little finger. T h e upper lobe was crepitant throughout, but 
much firmer than normal. T h e whole lung weighed 8k oz., and had 
somewhat the appearance of a Florence flask, the lower lobe forming the 
neck. 
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Right lung ι lb. 4 oz. ; this was adherent, specially the lower lobe, the 
surface of the lung being torn in removing it ; the tissue was firm and 
congested. 

Liver 3 lbs. 2 oz. Spleen 4J oz. Kidneys, right, 4 oz. ; left, 3J oz., 
they were small and pale, and on section were found to be hard and 
fibrous, cutting grittily, the cortex narrowed, of a pale yellowish white 
colour, hard and fibrous ; the pyramids were pale, also hard and fibrous, 
the capsule thickened and adherent, on removing it the surface was 
mam mi Hated. 

Bladder was empty and contracted, nothing abnormal was noticed. 
O n removing the brain the convolutions on the (left ?) side were flat-

tened, the (left?) lateral ventricle was much distended with blood and 
clots, and some blood had found its way into the ventricle on the other 
side, the corpus striatum and optic thalamus were much lacerated and 
disorganised by the haemorrhage. 

CHRONIC PACHYMENINGITIS.—I t a k e t h e fo l lowing from 
the r e p o r t o f the post mortem e x a m i n a t i o n o f a m a n n a m e d J . 
C , in the P a t h o l o g i c a l R e g i s t e r o f the G e n e r a l H o s p i t a l . 

Brain.—Dura mater adherent to the calvarium and in part to the sur-
face of the brain ; the meninges were generally thickened all over the 
vertex, cedematous, and the pia mater was here and there adherent to the 
vertex, the grey matter of which appeared dull, cloudy and mottled with 
yellow. There was much serous effusion in the sub-arachnoid space and 
ventricles. A small " psammoma" was found adherent to the membranes 
behind the left crus. T h e under surface of the left temporo-sphenoidal 
lobe was broken down with red and yellow softening ; the corpora* striata 
and optic thalami were cloudy and mottled yellow and pinkish grey. In 
the softened area the small vessels showed with the microscope fatty 
degeneration of their walls. Heart 13 oz. ; left ventricle considerably 
hypertrophied ; no valve lesion. Kidneys 9 oz. ; atrophied, capsules ad-
herent ; surfaces granular ; cortices visibly diminished and fibroid. 

HEART FAILURE.—This is a v e r y c o m m o n o c c u r r e n c e in 
the la ter s t a g e s . I t is u s u a l l y i n d i c a t e d b y r a p i d d i l a t a t i o n o f 
the hear t , a n d there is often pal lor , d y s p n o e a on e x e r t i o n , or 
d r o p s y o f the lower e x t r e m i t i e s . I h a v e m e t with severa l 
e x a m p l e s o f infective endocarditis o c c u r r i n g in a s s o c i a t i o n 
with B r i g h t ' s d i s e a s e , a n d in o n e i n s t a n c e there w a s e x t r e m e 
hœmorrhagic myocarditis with recent e n d o c a r d i t i s a f fec t ing t h e 
mi tra l va lve . 

ŒDEMA OF THE GLOTTIS .—This is a we l l -known c o m p l i -
cat ion o f g e n e r a l d r o p s y in a c u t e a n d s u b - a c u t e nephri t i s , b u t 
it is n o t c o m m o n l y k n o w n to occur in chronic B r i g h t ' s d i s e a s e . 

A m a n w a s b r o u g h t into the h o s p i t a l d e a d or d y i n g , a n d on 
post mortem e x a m i n a t i o n there w a s well m a r k e d c e d e m a o f 
the g lo t t i s , wi thout g e n e r a l oedema. H e h a d t y p i c a l c o n t r a c t -
i n g k i d n e y s ; h is h e a r t w e i g h e d 1 3 \ oz., i ts v a l v e s were 
th i ckened , a n d the c o r o n a r y ar ter i e s a t h e r o m a t o u s ; his l u n g s 
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were c o n g e s t e d a n d o e d e m a t o u s ; his l iver w a s c irrhot ic a n d 
his bra in c e d e m a t o u s . 

T h e larynx is not u n c o m m o n l y the s e a t o f a c u t e or chronic 
c a t a r r h . 

CONGESTION AND (EDEMA OF L U N G S . — A m o n g the m o s t 
c o m m o n post mortem a p p e a r a n c e s in p e r s o n s d y i n g with 
c o n t r a c t i n g k idney , w h a t e v e r the c a u s e o f d e a t h m a y h a v e 
been, a r e c o n g e s t i o n a n d o e d e m a o f t h e lungs . T h i s is the 
condi t ion which d u r i n g life p r o b a b l y g i v e s r i se to the s y m p -
t o m s o f bronch i t i s which a r e s o c o m m o n in t h e s e p a t i e n t s . 
M a n y e lder ly p a t i e n t s who c o m p l a i n o f " bronchit i s ," a n d who 
h a v e c o u g h a n d diff iculty o f b r e a t h i n g , will b e found on e x a m -
inat ion to h a v e no p h y s i c a l s i g n s sufficient to a c c o u n t for their 
c o m p l a i n t . I f the c a s e is g o n e into a n d the ur ine e x a m i n e d 
sufficient e v i d e n c e will often b e found to e n a b l e it to b e r e c o g -
n i sed a s a la tent e x a m p l e o f c o n t r a c t i n g k idney . 

O n e o f the fata l c o m p l i c a t i o n s which m a y a r i s e in the c o u r s e 
o f la tent c o n t r a c t i n g k i d n e y s is acute oedema of the lungs. I t s 
e x p l a n a t i o n is not a t all c lear, b u t it is g e n e r a l l y a t t r i b u t e d in 
a l o o s e s o r t of w a y to the d y s c r a s i a . T h i s is all v e r y well if 
there is d r o p s y e l sewhere , b u t is no s o r t o f e x p l a n a t i o n for the 
s u d d e n d e v e l o p m e n t o f d r o p s y in the l u n g s when al l the res t 
o f the b o d y is free. A c u t e o e d e m a o f the l u n g s is- t o o r a r e a 
condi t ion to h a v e a t t r a c t e d m u c h at tent ion . S t a n d a r d t e x t 
b o o k s e i ther l e a v e it out a l t o g e t h e r or refer to the u n i m p o r t a n t 
forms a c c o m p a n y i n g p n e u m o n i a a n d bronchi t i s , or to the 
p u l m o n a r y o e d e m a o f m i t r a l d i s e a s e . 

In s e e k i n g an e x p l a n a t i o n for it we m u s t a p p l y t h e pr inc i -
p l e s la id d o w n in the c h a p t e r on D r o p s y . G r a d u a l h e a r t 
fa i lure w o u l d not g i v e r i se to t h e s e s u d d e n a t t a c k s o f oedema. 
T h e y a r e not l ike the c r e e p i n g d r o p s y o f fa i l ing heart , b u t 
r e s e m b l e the o u t b u r s t o f a n a s a r c a in a c u t e nephrit is . W e m u s t 
look therefore to s o m e c a u s e s f a v o u r i n g t h e r a p i d o u t p o u r i n g 
o f l y m p h . T h e s e m a y p e r h a p s b e found in h y p e r t r o p h y o f 
the r ight s i d e o f the h e a r t a n d in i n c r e a s e d p e r m e a b i l i t y o f the 
cap i l l ar i e s d u e to s o m e local p o i s o n , p o s s i b l y s u c h a s W o o l -
d r i d g e found f a v o u r e d œ d e m a . 

In the c a s e a b o u t to b e re la t ed o e d e m a o f the l u n g s fo l lowed 
a n a n g i n a l a t t a c k , in which the p u l s e w a s not affected. C o u l d 
the a n g i n a h a v e b e e n d u e to s o m e affect ion o f the r ight s i d e 
o f the h e a r t ? C o u l d there b e s p a s m o f the p u l m o n a r y v e s s e l s 
g i v i n g r i se to hear t p a i n , a n d fol lowed b y p a r a l y t i c d i s t e n s i o n 
a n d o e d e m a ? T h e s e a r e poss ib i l i t i e s . 

ι J 
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C A S E 25.—Chronic lithœmic nephritis; urœmia; death from œdema of 
Ιηηζ. 

A lady, aged sixty, of gouty antecedents, eight years before had had an 
epileptiform seizure, recognised at the time to be " uraemic." N o other 
kidney symptoms had developed, except the necessity to rise at night 
to pass water. For the last few weeks there had been a little dry 
cough, with some dyspnoea on exertion, and a complaint of pain in 
the chest. 

One day, after a short walk, she was seized with a violent attack of pain 
at mid-sternum, which went through to her back and down the left arm 
to the thumb. 

W h e n seen b y me at 2.30 p.m. her face was pale and anxious, extremi-
ties cold. T h e heart's apex was in the sixth left interspace, an inch 
outside the vertical mammillary line ; the sounds were very feeble. T h e 
pulse was full, soft and regular, but she had been inhaling nitrite of amyl. 
Respiration was easy ; slight cough ; no expectoration ; breath sounds 
normal. She complained a good deal of the pain, which was not relieved 
by any remedy. B y 4.30, when I left her, her face was less anxious, her 
hands were warmer, and her pulse was still full and quite soft. She 
continued better and sat up a little during the afternoon, but about eight 
o'clock difficulty of breathing commenced. W h e n I returned at 9.30 
there was marked cedema of both lungs, moist bubbling râles could be 
heard all over the chest and she presented cyanosis of the face, cold 
c lammy skin, etc. 

Al l remedies were useless ; she gradually became unconscious, and 
died at 11.30. N o urine was passed after the first onset in the middle of 
the day, when, at the same time the bowels were moved. T h e pulse 
remained full till quite near the end. 

BRONCHITIS a c c o m p a n i e d b y e m p h y s e m a is found post 
mortem with s o m e frequency , but , a s a l r e a d y h inted , not s o 
f requent ly a s the c o u g h a n d d y s p n o e a from which t h e s e 
p a t i e n t s suffer wou ld s u g g e s t . 

C A S E 26.—Chronic lithœmic nephritis; gout; bronchitis; eczema; 
urœmic delirium. Death. Autopsy. 

James W , aged sixty-five, upholsterer, admitted January 10th, 1888, 
with cough, dyspnoea on exertion, and a breaking out on his skin. 

H e had had a cough all the winter, but the eruption came out eight 
weeks ago. T w e n t y years before he had a slight attack of acute rheuma-
tism, he was ill only a week ; five years ago he had an attack of gout, and 
for some winters past he had suffered from bronchitis. H e had lately 
been badly off for food, but he had taken one to two pints of beer daily. 

H e was a well-developed, poorly-nourished man ; the skin of his head, 
face, and forearms was intensely red, and covered with crusts ; he com-
plained a great deal of burning and itching. T . ioo° ; P. 96 ; R. 24. 
T o n g u e furred ; bowels confined. Heart sounds feeble, but no murmur ; 
pulse weak and compressible. Breath sounds feeble anteriorly ; posterior-
ly, harsh and accompanied by moist râles. 

Urine 50 oz. ; sp. gr. 1026 ; contained a trace of albumen ; uratic 
deposit. 

After admission he made no improvement. 
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January 23rd.—T. ioo° ; P . 96 ; R. 42. H e had been delirious, gett ing 
out of bed and asking where he was ; urine 50 oz. ; sp. gr. 1022 ; urea 
407 grains ; a thick cloud of albumen ; a trace of blood ; hyaline and 
granular casts. 

27 th .—T. 102*8° ; P . 102 ; R. 36. Still delirious and gett ing out of bed. 
28th.—T. 101

0
 ; P. 108 ; R. 50. Quieter ; towards evening increased 

difficulty of breathing. 
29th.—Had passed a bad night with his breathing ; his respirations 

were sighing and laboured ; expiration was greatly prolonged. T . 102
0
 ; 

P. 90 ; R. 34-
31st .—Pain, redness and swelling over right hip joint. T . 100*5°; Ρ· 

ioo ; R. 48. 
February is t .—Breathing noisy from rhonchi ; hip very red and swollen. 

T . 102-5° ; P. 98 ; R. 46. 
2nd.—Towards evening breathing very soft. T . 102° ; P. 100 ; R. 52. 

Urine 28 oz. ; sp. gr. 1020 ; acid, straw colour, smoky ; white flocculftit 
precipitate ; very thick cloud of albumen ; deposit contained cellular 
hyaline and epithelial casts, blood corpuscles and blood casts, and renal 
epithelium. 

3rd.—Breath very short ; hip much inflamed. Death at 2.50 p.m. 
A U T O P S Y , February 4th, 1888.—Abstract of notes:—There was a large 

abscess above the hip joint, connected with dead bone. T h e lungs showed 
chronic bronchitis and emphysema, with dilated bronchi. T h e pericard-
ium was adherent, and the heart hypertrophied, weight 15 oz. T h e kid-
neys were typical red granular atrophic kidneys, weight 8 oz. T h e arteries 
in the boundary zone were thickened and patent. There were numerous 
yellow spots in the cortex, which were composed of urate of soda. In the 
metatarso-phalangeal joints of both great toes there was chronic arthritis, 
with deposit of urate of soda in the fibrous tissues. 

PNEUMONIA.—It is v e r y c o m m o n t o find c o n t r a c t i n g k i d -
n e y s in the b o d i e s o f p e r s o n s d y i n g o f a c u t e l o b a r p n e u m o n i a ; 
e ighteen o u t o f a h u n d r e d c a s e s o f chronic B r i g h t ' s d i s e a s e 
co l l ec ted for s ta t i s t i ca l p u r p o s e s h a d this a s soc ia t ion . N o 
d o u b t t h e p r e s e n c e o f s u c h a cond i t ion is a m o s t u n f a v o u r a b l e 
e l e m e n t in the p r o g n o s i s o f a c u t e p n e u m o n i a . L o b u l a r p n e u -
m o n i a m a y o c c u r in connec t ion with bronchi t i s , a n d h y p o s t a t i c 
p n e u m o n i a m a y s u p e r v e n e in the la ter s t a g e s o f s l o w l y d y i n g 
c a s e s . 

C A S E 27*. Bronchitisj chronic îithœmic nephritis j lobular pneumonia. 
Death. Autopsy. 

J. J , male, sixty-seven, chaff-cutter, admitted September 20th, 1886, 
with cough and shortness of breath. 

Fami ly history unimportant. H a d rheumatic fever twenty-four years 
ago, and has since suffered frequently from rheumatism, colds and cough. 
Admit s that he has not been always temperate, and has frequently been 
insufficiently fed. Three weeks ago he caught cold, but gett ing worse, 
and a sharp pain attacking his left side, he, came to the Hospital. 

Recorded b y Dr . Lewis Hawkes , A c t i n g House Physician. 
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A decrepit old man, lame from rheumatic stiffness of the hip ; face pale ; 
conjunctivae jaundiced ; respiration laboured. T . ioo°. Lips blue ; no 
teeth ; tongue pale, moist, furred at sides ; appetite bad ; constant thirst ; 
throat dry and parched. H a s pain after food ; eructations of wind ; water 
brash ; bowels confined. Liver projects an inch below ribs. Inguinal 
hernia on right side. Heart sounds reduplicated in pulmonary and tri-
cuspid areas ; apex beat not to be felt, but dulness does not extend outside 
nipple line. Sputa frothy ; cough troublesome ; respirations 30 ; breath-
ing harsh, expiration prolonged, accompanied by musical rhonchi all over 
chest. Gets up several times at night to make water. 

Urine 20 oz. ; acid ; sp. gr. 10T5 ; deep amber, smoky ; white flocculent 
precipitate ; faint cloud of albumen ; blood present ; no sugar ; under 
microscope hyaline casts, a few red blood corpuscles and leucocytes, free 
renal epithelium, spheroidal and polymorphous epithelium from urinary 
tract, squamous epithelium, spermatozoa, and uric acid. 

Progress of Case.—The cyanosis increased ; he was troubled at night 
with asthma-like attacks of dyspnoea. B y the end of September he 
began to be drowsy. His temperature varied, but never exceeded 101°. 
His bowels were opened regularly, and were rather loose. T h e urine was 
usually scanty, about 20 oz. in twenty-four hours. T h e drowsiness in-
creased, and he died comatose on October 6th. 

A U T O P S Y , October 7th.—Heart 14 oz. ; right side full of clots ; left 
ventricle empty, contracted ; valves thickened, but competent ; left vent-
ricle hypertrophied ; heart's muscle generally pale, soft, and friable. 

Lungs.—Turbid yellow serum in pleural cavities ; right, 300 ces., left, 
100 ces. Right lung adherent to diaphragm. Both lungs emphysematous 
in front, cedematous, congested, and in parts collapsed posteriorly. Scat-
tered through the left lung were patches as large as a bean, some fresh 
and vascular, others pale greyish and gelatinous-looking, trabeculated and 
puriform in the centre, which under the microscope showed pulmonary 
alveoli filled with fibrin, round cells and desquamated epithelium. In 
both lungs there was generalised bronchitis, with dilatation of the larger 
bronchi and peribronchial thickening. 

Liver 42 oz. ; capsule thickened and adherent to diaphragm. O n sec-
tion, congested, soft and friable. 

Spleen 3^ oz. ; capsule thickened. 
Kidneys Z\ oz. ; both kidneys atrophied ; capsules adherent ; surfaces 

granular. O n section, cortex diminished, of a brown red colour, dotted 
with grey and yellow points ; medullary portions of a darker hue. 

THE ALIMENTARY SYSTEM.—Catarrh of the stomach is a 
very c o m m o n compl i ca t ion . I t is g e n e r a l l y not v e r y intense , 
g i v i n g rise to flatulence, we ight after food, a n d a t t e n d e d b y 
m o r n i n g s i c k n e s s or n a u s e a . T h e r e is often s o m e chronic 
p h a r y n g e a l c a t a r r h a s s o c i a t e d with it. T h e b o w e l s a r e g e n -
era l ly confined, a n d the ac t ion o f the l iver s l u g g i s h . S o m e t i m e s 
cons t ipa t ion a l t e r n a t e s with a t t a c k s o f diarrhoea d u e to intes-
t inal ca tarrh . B i e r n o c k i h a s found t h a t there is genera l l y 
d i m i n i s h e d g a s t r i c secret ion , free h y d r o c h l o r i c a c i d is s c a n t y 
or a b s e n t , p e p s i n e t oo m a y b e a b s e n t , b u t the m o t o r act iv i ty 
o f the s t o m a c h is increased . Hœmatemesis a n d hœmorrhage 
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from the bowel occur o c c a s i o n a l l y . Hœmorrhoids a r e not un-
c o m m o n . T h e liver is g e n e r a l l y d i s e a s e d , m o s t c o m m o n l y 
fatty , often m o r e or l e s s c i rrhosed or c o n g e s t e d , or s h o w s s i g n s 
of l a r d a c e o u s d e g e n e r a t i o n ; in s o m e c a s e s the liver h a s u n d e r -
g o n e s i m p l e a t r o p h y . H a n o t h a s d e s c r i b e d a h y p e r t r o p h i c 
condi t ion which he ca l l s the uraemic l iver a n d a t t r i b u t e s to the 
nephr i t i c d y s c r a s i a . 
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CHAPTER X I V . 

T H E T R E A T M E N T O F B R I G H T ' S D I S E A S E . 

SUCCESSFUL t r e a t m e n t d e p e n d s in the first p l a c e u p o n a cor -
rect k n o w l e d g e - o f the p r i n c i p l e s o f d i a g n o s i s a n d p r o g n o s i s 
which h a v e been la id down . W e a r e al l l iab le to try to d o too 
m u c h in the w a y o f t r e a t m e n t . T h i s a r i s e s f rom our i g n o r a n c e 
o f the e x a c t n a t u r e a n d p r o b a b l e c o u r s e o f d i s e a s e s , a n d o u r 
c o n s e q u e n t u n c e r t a i n t y a s to their re su l t . O u r p a t h o l o g i c a l 
c o n c e p t i o n o f B r i g h t ' s d i s e a s e h a v i n g u n d e r g o n e s o m e m o d i -
fication d u r i n g the l a s t t w e n t y y e a r s , it fol lows t h a t our treat -
ment , so far a s t h a t w a s b a s e d on theore t i ca l c o n s i d e r a t i o n s 
shou ld b e c h a n g e d a l so . I f we w o u l d u n d e r s t a n d r i g h t l y the 
p a t h b y which we h a v e r e a c h e d o u r p r e s e n t s t a n d - p o i n t , we 
m u s t r e m e m b e r t h a t a t a n d for m a n y y e a r s after B r i g h t ' s t ime , 
a l b u m i n u r i a w a s he ld to b e s y n o n y m o u s with a g r a v e a l t era t ion 
in the k i d n e y s . I t is o n l y within the l a s t t w e n t y y e a r s t h a t it 
h a s been r e d u c e d to i ts p r o p e r pos i t i on a s o n e o f the s y m p t o m s 
o f B r i g h t ' s d i s e a s e , b u t which m a y o c c u r when no s u c h c h a n g e s 
e x i s t in t h e k idney , a n d t h a t its a m o u n t is nei ther d irec t ly nor 
ind irec t ly a m e a s u r e o f t h o s e c h a n g e s or o f the cond i t ion o f the 
pat ient . M o r e o v e r , we n o l o n g e r d r e a d the d r a i n o f a l b u m e n 
from the s y s t e m ; we k n o w t h a t the l o s s rare ly e x c e e d s half 
a n o u n c e o f d r y a l b u m e n per diem a n d t h a t there a r e on record 
m a n y c a s e s in which a l b u m i n u r i a h a s l a s t e d t w e n t y y e a r s 
or m o r e wi thout a p p r e c i a b l y i m p a i r i n g ' the pa t i en t ' s heal th . 
W e h a v e rea l i s ed t h a t k i d n e y s which h a v e been d a m a g e d b y 
i n f l a m m a t i o n , p e r m i t the p a s s a g e o f a l b u m e n for a l o n g t i m e 
after the i n f l a m m a t o r y p r o c e s s h a s c e a s e d to b e ac t ive , a n d w e 
no l o n g e r look u p o n a l b u m i n u r i a a s a n i n f l a m m a t o r y e x u d a t e , 
b u t a s e v i d e n c e o f a n a l t era t ion , t rans i en t , pers i s t ent , or even 
p e r m a n e n t in the wal l s o f t h e renal vesse l s . W e r e c o g n i s e t h a t 
a c u t e B r i g h t ' s d i s e a s e in p r e v i o u s l y h e a l t h y p e r s o n s , is a h i g h l y 
c u r a b l e d i s e a s e a n d t h a t there a r e f o r m s o f chronic B r i g h t ' s 
d i s e a s e , s u c h a s t h o s e o c c u r r i n g after r e p e a t e d p r e g n a n c i e s , in 
which a c u r e m a y b e h o p e d for if a recurrence o f the c a u s e can 
b e a v o i d e d . W e r e s e r v e our g r a v e p r o g n o s i s for two c l a s s e s o f 
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c a s e s , ( ι , ) t h o s e in which the a m o u n t o f d i s e a s e p r e s e n t is 
e x c e s s i v e , a n d (2,) t h o s e in which we a r e u n a b l e to r e m o v e 
the p e r s i s t e n t a n d efficient c a u s e . W e j u d g e o f the a m o u n t of 
renal d i s e a s e , not b y the q u a n t i t y o f a l b u m e n in the urine, or 
even b y the t u b e c a s t s , b u t b y the e v i d e n c e o f c a r d i o - v a s c u l a r 
a n d ret inal c h a n g e , a n d b y the g e n e r a l cons t i tu t iona l s ta te . 
T h e m o s t p e r s i s t e n t c a u s e is the l ithaemic or g o u t y d y s c r a s i a , 
which w e are , u n h a p p i l y , too often u n a b l e to remove . T h e s e 
c a s e s a r e g r a v e , a n d a r e l iab le to n u m e r o u s s er ious a n d often 
fatal acc ident s , y e t t h e y often la s t a l o n g t i m e u n d e r j u d i c i o u s 
m a n a g e m e n t . 

What are the conditions under which the patient should be 
sent to bed ?—Whenever there is d r o p s y or the ur ine d i m i n i s h e s , 
or the a l b u m e n is g r e a t l y increased , or a n y i n f l a m m a t o r y 
c o m p l i c a t i o n c o m e s on, or there is m a r k e d d y s p n o e a , or a n y 
s i g n of uraemia, it is p r u d e n t to s e n d the p a t i e n t to bed , a s it 
is be t ter to err b y b e i n g a l itt le over-careful . 

T h e t r e a t m e n t o f s y m p t o m s s h o u l d not b e u n d e r t a k e n t o o 
v igorous ly . M i n o r ones t h a t a r e not c a u s i n g d i s t r e s s a r e often 
b e s t let a lone , un less they a r e r e g a r d e d a s d a n g e r s i g n a l s , 
when a few d a y s ' res t in b e d on s i m p l e d ie t a n d t r e a t m e n t will 
af ford o p o r t u n i t y for j u d g i n g o f their v a l u e a n d o f w h a t is 
n e e d e d to b e done . W e s h o u l d r e c o g n i s e the i n c u r a b l e n a t u r e 
o f certa in s y m p t o m s a n d a v o i d t r e a t i n g them. O f t w o r e m e -
d i e s or m e t h o d s o f t r e a t m e n t we s h o u l d c h o o s e t h a t which is 
t h e less deb i l i ta t ing . 

I f a p a t i e n t suffer ing from chronic B r i g h t ' s d i s e a s e is in fair 
g e n e r a l heal th , a n d the d i s c o v e r y o f the les ion h a s been m a d e 
m o r e or less b y acc ident , we s h o u l d b e careful to d o n o t h i n g 
t h a t will worsen his condi t ion e i ther b y over v i g o r o u s t rea t -
m e n t or too s evere r e g i m e n , b u t s h o u l d b e content to rel ieve 
the s y m p t o m s o f which he c o m p l a i n s , if it is in our p o w e r to 
d o so , while a t the s a m e t i m e we e n d e a v o u r to r e g u l a t e his 
h a b i t s a n d m o d e o f life in c o n f o r m i t y with p r i n c i p l e s d e d u c e d 
from our k n o w l e d g e o f the e t i o l o g y a n d p a t h o l o g y o f his 
d i s e a s e , a n d conf irmed b y cl inical e x p e r i e n c e . 

C L I M A T E A N D H Y G I E N E . — I t is s e l d o m t h a t our p a t i e n t s 
h a v e it in their p o w e r to c h o o s e their re s idence in str ict con-
formi ty with m e d i c a l adv ice , b u t where it is p o s s i b l e they 
s h o u l d s eek a d r y w a r m c l i m a t e for the winter. A l g i e r s is 
uncerta in , a s the w e a t h e r is l i ab le to s u d d e n c h a n g e s from a n 
E n g l i s h s u m m e r c l i m a t e to d e l u g e s o f ra in with co ld wind. 
E g y p t is often b i t t er ly co ld , b u t is dry . T h e u p l a n d s o f 
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S o u t h A f r i c a a r e a l o n g w a y off, b u t a s our winter is their 
s u m m e r t h e y afford the inva l id w h o is in fair h e a l t h a n d c a n 
m a k e the c h a n g e , the o p p o r t u n i t y o f e n j o y i n g two s u m m e r s , 
whi le r e s i d e n c e there all the y e a r r o u n d fulfils the r e q u i r e d 
c l imat i c condi t ions . I f the p a t i e n t s t a y a t h o m e , h is h o u s e 
s h o u l d b e on a d r y soil , a n d she l t ered f rom the nor th a n d 
n o r t h - e a s t winds . O u r s o u t h c o a s t h e a l t h resor t s , S t . 
L e o n a r d s , V e n t n o r , B o u r n e m o u t h a n d T o r q u a y , d o n o t fulfil 
all the r e q u i r e m e n t s o f c l imate , b u t offer d u r i n g the winter, 
shelter, a c o m p a r a t i v e l y m i l d c l i m a t e a n d a m o d e r a t e rainfal l . 

D u r i n g the s u m m e r m o n t h s E u r o p e is l e s s difficult, a n d a 
vis i t to the B l a c k F o r e s t , the E n g a d i n e , or to B r a e m a r or 
B u x t o n , is g r e a t l y c a l c u l a t e d to i m p r o v e the g e n e r a l hea l th , 
a n d s h o u l d b e u n d e r t a k e n e s p e c i a l l y b y t h o s e u n a b l e to g e t 
a w a y in t h e winter. 

Clothing.—The p a t i e n t s h o u l d w e a r wool len c lo th ing b y d a y 
a n d b y n ight , s u m m e r a n d winter, a n d in all c l imate s . T h e 
a d o p t i o n o f the so -ca l l ed " J a e g e r s y s t e m " is p e r h a p s t h e v e r y 
b e s t t h i n g t h e s e p a t i e n t s can do. 

BATHS AND BATHING .—The u s e o f the hot air or vapour 
bath in their own r o o m s o n c e a week is be t t er t h a n t a k i n g a 
T u r k i s h b a t h a w a y from h o m e . A f t e r the b a t h the p a t i e n t 
s h o u l d b e well r u b b e d d o w n a n d then g o to bed . T h e 
d u r a t i o n o f the b a t h s h o u l d no t e x c e e d t w e n t y minutes . T h e 
sk in m a y not a c t well t h e first few t imes , b u t will g r a d u a l l y 
a c q u i r e act ivi ty . I f the d u r a t i o n o f the b a t h is p r o l o n g e d it 
m a y c a u s e fa intness . 

Cold bathing or sponging s h o u l d b e a v o i d e d , b u t t e p i d 
s p o n g i n g e v e r y m o r n i n g m a y b e a l lowed. 

EXERCISE .—Daily exercise s h o u l d b e e n c o u r a g e d , b u t 
v io lent e x e r c i s e , such a s r u n n i n g or a n y t h i n g a p p r o a c h i n g 
fa t igue , is to b e a v o i d e d , h a v i n g in v iew the s t a t e o f the 
hear t a n d v a s c u l a r s y s t e m . 

D I E T . — T h e p r o p e r d i e t for a c u t e B r i g h t ' s d i s e a s e is milk, 
with the a d d i t i o n of a cer ta in a m o u n t o f f a r i n a c e o u s m a t t e r to 
s u p p l y the a l k a l i e s s o n e c e s s a r y to the b o d y ; the q u a n t i t y of 
mi lk s h o u l d not e x c e e d three p i n t s da i ly . T h i s is t h e d ie t 
which we s h o u l d a l w a y s b e p r e p a r e d t o fall b a c k u p o n , in all 
s er ious c o m p l i c a t i o n s , b u t v a l u a b l e a s it is in i ts p r o p e r p l a c e 
it is not a g o o d or useful r e g i m e n when the p a t i e n t c a n with 
s a t i s f a c t i o n a n d s a f e t y t a k e a m o r e var i ed , a n d therefore m o r e 
a g r e e a b l e , less b u l k y , a n d m o r e s u s t a i n i n g diet . 

A s the a c u t e s t a g e p a s s e s off, v e g e t a b l e s a n d fruits , e g g s a n d 
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l ight m e a t s , s h o u l d b e g r a d u a l l y i n t r o d u c e d , a n d when the 
d i s e a s e is chronic the o n l y g e n e r a l res tr ic t ion to b e la id d o w n 
is : eat sparingly of butchers meat, and avoid spirits, malt 
liquors, and strong wines. 

T h e sa fe s t d r i n k s a r e the l ight M o s e l l e , R h i n e , or B o r d e a u x 
wines neut ra l i s ed b y t h e a d d i t i o n o f a n a l k a l i n e m i n e r a l water. 

O r d i n a r y d r i n k i n g w a t e r g e n e r a l l y c o n t a i n s a c o n s i d e r a b l e 
q u a n t i t y o f s u l p h a t e o f l ime, a t a n y r a t e in this d is tr ic t , a n d I 
a m c o n v i n c e d is v e r y hurtful . T h e minera l w a t e r s m a y b e 
the d is t i l l ed t a b l e w a t e r s , or C o n t r è x e v i l l e , or V i c h y water. 
I f the o r d i n a r y w a t e r s u p p l y is v e r y h a r d , d i s t i l l ed water or 
fi ltered ra in -water s h o u l d b e u s e d for m a k i n g tea , coffee, etc. 

B e e f t e a a n d s o u p s o f al l k i n d s s h o u l d b e in terd ic ted ; the 
former h a s a c h e m i c a l c o m p o s i t i o n c lo se ly r e s e m b l i n g t h a t o f 
ur ine (MASTERMAN), a n d al l s o u p s p a r t a k e m o r e or less o f 
this charac ter , u n l e s s they a r e m a d e wi thout a n y s tock , a s 
s o m e G e r m a n s o u p s a r e m a d e , b u t t h e s e a r e h a r d l y u n d e r s t o o d 
b y the Br i t i sh cook. 

B y e v e r y m e a n s e n d e a v o u r to k e e p u p the pat i en t ' s g e n e r a l 
hea l th a n d nutri t ion, a n d se t a s i d e a n y o f t h e a b o v e in junc -
t ions which interfere with t h e s e a l l - i m p o r t a n t c o n s i d e r a t i o n s . 

DRUGS.—In the a b s e n c e o f a n y speci f ic r e m e d y I g e n e r a l l y 
o r d e r :— 

Ç Ferri Sulph. gr. iij 
M a g n . Sulph. gr. xl 
A c . Sulph. dil. m iij 
A q . Menthse pip. 5 j 

Sig. T o be taken three times a day. 

or 
Ç T r . Digital is m χ 

Pot. Iodidi gr. ν 
Sp. Amnion. Aromat . Άχν 

A q . ad 5 j 

Sig. T o be taken three times a day, with the occasional 
use at bed time of the following pill : — 

Ç Euonymin gr. j 
Ex t . Aloes gr. ij 
E x t . Belladonnas gr. J 

Albuminuria.—In t h e la s t ed i t ion o f his Urinary and 
Renal Diseases, R o b e r t s r e p e a t s the q u e s t i o n : " A r e there a n y 
m e d i c i n a l s u b s t a n c e s c a p a b l e o f e x e r c i s i n g contro l over the 
q u a n t i t y of a l b u m e n lo s t b y the ur ine ? " a n d he a n s w e r s it a s 
before, b y s a y i n g : " E x a c t o b s e r v a t i o n s d o not g i v e a n aff irm-
a t i v e a n s w e r to this ques t ion ." 
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R o s e n s t e i n d e a l s with th i s q u e s t i o n a t l ength , a n d m e n t i o n s 
a n u m b e r o f d r u g s t e s t e d b y his a s s i s t a n t , D r . K o o i a n d h i m -
self. H e g i v e s his op in ion in t h e fo l lowing t e r m s : " T h e 
p h y s i c i a n m u s t b e i m p r e s s e d with the i d e a t h a t w e p o s s e s s no 
d r u g which can in a n y s e n s e a c t u p o n t h e local d i s o r d e r s o a s 
to d i m i n i s h d e c i d e d l y the e x c r e t i o n o f a l b u m e n . " 

T h e ac t ion o f d r u g s on d i s e a s e d p r o c e s s e s in the h u m a n 
o r g a n i s m is a l w a y s a n o b s c u r e a n d difficult p r o b l e m , on 
a c c o u n t o f the l a r g e n u m b e r a n d i n c o n s t a n c y o f the fac tors 
t h a t enter into it. A n e x a c t o b s e r v a t i o n d e m a n d s ident i ty 
o f al l c o n d i t i o n s e x c e p t the o n e to b e t e s t e d , n a m e l y , t h e d r u g 
e m p l o y e d ; b u t t h a t is i m p o s s i b l e , for n o two c a s e s a r e ident i -
cal , nor is t h e s a m e p a t i e n t th is w e e k in ident i ca l ly t h e s a m e 
c i r c u m s t a n c e s a s h e w a s a w e e k a g o , or will b e a w e e k h e n c e ; 
s o w e m u s t a l w a y s a l l o w a n e l e m e n t o f u n c e r t a i n t y in our 
m o s t carefu l ly d e v i s e d e x p e r i m e n t s with d r u g s in d i s e a s e , a n d 
our c o n c l u s i o n s m u s t b e b a s e d ra ther on wide e x p e r i e n c e than 
u p o n t h e m i n u t e o b s e r v a t i o n o f p a r t i c u l a r c a s e s . 

N e v e r t h e l e s s , I h a v e e n d e a v o u r e d to c o m b i n e t h e s e two 
m e t h o d s ; I h a v e m a d e o b s e r v a t i o n s u p o n m a n y c a s e s , a n d 
h a v e s o u g h t in the p r a c t i c e o f m y c o l l e a g u e s to l earn the 
resu l t s o f their t r e a t m e n t , s o t h a t b y c o m p a r i s o n I m i g h t 
e l i m i n a t e the " p e r s o n a l e q u a t i o n " from m y conc lus ions . 

I t is o b v i o u s l y e s sent ia l to the p r o p e r t r e a t m e n t o f this 
q u e s t i o n t h a t w e s h o u l d u n d e r s t a n d t h e n a t u r a l c o u r s e o f the 
d i s e a s e or s y m p t o m which w e s e e k t o inf luence with d r u g s . 
I t is to m y m i n d b e y o n d q u e s t i o n , a n d if n e c e s s a r y , I cou ld 
q u o t e c a s e s t o p r o v e it, t h a t in a c u t e B r i g h t ' s d i s e a s e a n d even 
in s u b a c u t e B r i g h t ' s d i s e a s e , t h e a l b u m e n m a y d i m i n i s h a n d 
d i s a p p e a r wi thout the u s e o f a n y d r u g s whatever . M o r e o v e r , 
c a s e s o f chronic B r i g h t ' s d i s e a s e a r e l iab le to in tercurrent 
a c u t e e x a c e r b a t i o n s o f g r e a t e r or l ess intens i ty , which m a y 
c lear u p j u s t l ike a n a c u t e a t t a c k in h e a l t h y o r g a n s , the 
s u b s i d e n c e b e i n g a c c o m p a n i e d b y a m o r e or l ess r a p i d a n d 
c o n s i d e r a b l e reduct ion in the a m o u n t o f a l b u m e n e x c r e t e d . 
F i n a l l y , c a s e s o f p e r s i s t e n t a l b u m i n u r i a p r e s e n t f luctuat ions in 
a m o u n t which d e p e n d u p o n c a u s e s t h a t e s c a p e our p r e s e n t 
p o w e r s o f o b s e r v a t i o n . 

B e s i d e s d i s t i n g u i s h i n g be tween t h e s e p h a s e s o f d i s e a s e a n d 
a l l o w i n g a s b e s t we c a n for t h e s e fluctuations, we h a v e t o b e a r 
in m i n d t h a t the a m o u n t o f a l b u m e n is inf luenced b y diet , 
i n c r e a s e d b y e x e r c i s e , a n d d i m i n i s h e d b y the r e c u m b e n t 
pos i t ion . 
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P a t i e n t s with B r i g h t ' s d i s e a s e a r e f requent ly a l s o the s u b -
j e c t s o f o ther a c c i d e n t a l or s e c o n d a r y o r g a n i c d i s e a s e s , such a s 
heart , lung , or l iver affect ions , which p r o b a b l y p l a y s o m e p a r t 
in the p r o d u c t i o n of a l b u m i n u r i a , a n d interfere with the ac t ion 
o f the d r u g s we e m p l o y , or g i v e r i se to fluctuations which 
d e p e n d u p o n c h a n g e s o r i g i n a t i n g in a l t ered s t a t e s o f t h o s e 
o r g a n s . 

A m o r e o b v i o u s s o u r c e o f fa l lacy , b u t o n e which is cer ta in ly 
a p t to b e o v e r l o o k e d in p r i v a t e p r a c t i c e is, t h a t the a m o u n t o f 
a l b u m e n e x c r e t e d d o e s not a l w a y s h o l d the s a m e re lat ion to 
the q u a n t i t y of water , so t h a t d iures i s , e i ther s p o n t a n e o u s or 
the effect o f d r u g s , often p r o d u c e s a n a p p a r e n t i m p r o v e m e n t 
in the a l b u m i n u r i a , t h o u g h , in fact, it m a y r e m a i n the s a m e , or 
be a c t u a l l y i n c r e a s e d in a m o u n t . A n o t h e r a n d less e x c u s a b l e 
error m a y a r i s e from c o m p a r i n g s a m p l e s o f ur ine p a s s e d a t 
different p e r i o d s of the d a y , a s it is well k n o w n t h a t the a l b u -
m e n var i e s v e r y m u c h , b e i n g g e n e r a l l y m o s t in the forenoon, 
other cond i t i ons b e i n g equal . N o c o m p a r i s o n s h o u l d b e m a d e 
for the p u r p o s e s of e x a c t o b s e r v a t i o n , e x c e p t be tween s a m p l e s 
of the whole twenty- four hours ' ur ine co l l ec ted a n d m i x e d 
together . 

I careful ly e n d e a v o u r e d to m e e t all the difficulties I h a v e 
e n u m e r a t e d , a n d to e l i m i n a t e these s o u r c e s o f fa l lacy . 

T h e q u a n t i t y o f a l b u m e n w a s e s t i m a t e d b y E s b a c h ' s tubes , 
g e n e r a l l y b y myself , a l w a y s u n d e r m y s u p e r v i s i o n ; a n d I 
would b e a r t e s t i m o n y to the c o n s t a n c y o f the re su l t s o b t a i n e d 
b y this m e t h o d , which a l s o g i v e s a p p r o x i m a t e l y correct q u a n -
t i ta t ive resul ts . B e f o r e E s b a c h ' s t u b e s were i n t r o d u c e d 1 u s e d 
t e s t - t u b e s m a r k e d with a s cra tch , a n d m e a s u r e d b y m e a n s of a 
sca le , which af forded a r o u g h m e a n s o f e s t i m a t i n g t h e a m o u n t 
of a l b u m e n . 

P e r h a p s no c a s e s afford a be t ter o p p o r t u n i t y for t e s t i n g the 
influence o f d r u g s t h a n t h o s e o f " f u n c t i o n a l a lbuminur ia ," 
where the a l b u m e n is pers i s tent , a n d is u n a c c o m p a n i e d b y a n y 
other e v i d e n c e o f d i s e a s e . M a n y o f m y pat i en t s , o therwise 
a p p a r e n t l y hea l thy , h a v e been a p p l i c a n t s for L i f e I n s u r a n c e , 
a n d b o t h they a n d I h a v e been a n x i o u s to r e m o v e w h a t 
a p p e a r e d to b e the on ly o b s t a c l e t o their a c c e p t a n c e . Y e t 
I m u s t a d m i t tha t I h a v e never been a b l e to cure o n e of 
t h e s e i n s u r a n c e cases . A f t e r a few m o n t h s o f n o n - s u c c e s s , 
they h a v e p a s s e d from u n d e r m y o b s e r v a t i o n , a n d I c a n n o t 
now tell w h a t h a s b e c o m e o f them. E v e n t h o s e c a s e s o f 
" funct ional a l b u m i n u r i a " which I h a v e seen u l t i m a t e l y cured 
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b y t ime , h a v e not a p p e a r e d t o m e t o o w e this resu l t in a n y 
i n s t a n c e t o the d irec t ac t ion o f d r u g s . 

H a v i n g m a d e this g e n e r a l s t a t e m e n t , I will s u b m i t m y con-
c lus ions a s to the a c t i o n s o f p a r t i c u l a r d r u g s a l itt le m o r e in 
detai l . 

Alkalies.—I h a v e u s e d a l k a l i e s in the form of d i luent s ; for 
e x a m p l e , a q u a r t o f b i t a r t r a t e o f p o t a s h i m p e r i a l ( 5 s s to O j ) 
dai ly , or a b o t t l e o f V i c h y w a t e r ( C é l e s t i n s or H a u t e R i v e ) ; 
a n d in a ser ies o f chronic c a s e s , with p e r s i s t e n t a n d c o p i o u s 
a l b u m i n u r i a , the resu l t s w e r e d i s t inc t ly favourab le . In a d d i -
t ion to t h e s e d i luents , I h a v e e m p l o y e d c i t ra te o f l i thia, b i car -
b o n a t e of p o t a s h , a n d b e n z o a t e a n d b i c a r b o n a t e of s o d a , a n d 
I inc lude t h e m in this f a v o u r a b l e opinion. T h i s effect w a s not 
d u e to the format ion o f a l k a l i a l b u m e n , a s E s b a c h ' s fluid 
p r e c i p i t a t e s this. In t h e fo l lowing five chronic c a s e s , the 
a v e r a g e to ta l a m o u n t o f a l b u m e n p a s s e d on the first a n d las t 
two d a y s o f the e x p e r i m e n t a r e g iven. 

Name. First Two Days. Last Two Days. 
Β 38 grs. 21 grs. 
R . 38 grs. 13 grs. 

J 123 grs. 64 grs. 
M c D . . . . 52 grs. 48 grs. 
St 16 grs. 21 grs. 

Tannate of Soda.—I found the d r u g s u p p l i e d u n d e r this 
n a m e so n a u s e o u s t h a t I h a v e u s e d in i ts s t e a d the fol lowing 
formula . 

1^ A c i d i tannici , sodae b icarb . , ä ä gr. χ ; g lycer in i "ixv ; 
aq. 3j. M. t. d. s. I can r e p o r t in re la t ive ly f a v o u r a b l e t e r m s 
o f it. F o r e x a m p l e : 

Name. First Two Days. Last Two Days. 

M 198 grs . 150 grs. 

J 165 grs. 96 grs. 

T h e s e were b o t h chronic cases . In a n a c u t e c a s e I g o t g o o d 
resu l t s , b u t the influence o f the d r u g w a s v e r y doubt fu l here. 

Name. First Two Days. Last Two Days. 
B e 22 grs. 11 grs. 

Nitro-glycerine.—I h a v e seen c a s e s d o r e m a r k a b l y well 
u n d e r the u s e o f this d r u g ; b u t I a m not a b l e to conf irm th i s 
b y e x a c t o b s e r v a t i o n , e x c e p t in a c u t e cases . 

Name. First Two Days. Last Two Days. 
B e 26 grs. 10 grs. 

In a chronic c a s e I found : 
Name. First Two Days. Last Two Days. 
M c D 40 grs. 43 grs. 
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Fuchsin.—Under the m o s t f a v o u r a b l e c i r c u m s t a n c e s I h a v e 
been u n a b l e to o b s e r v e resu l t s which b e a r out the reputa t ion 
this d r u g h a s a c q u i r e d . 

I h a v e u s e d it in a v e r y l a r g e n u m b e r o f c a s e s , a n d I h a v e 
never seen a n y g o o d effected b y it. 

Digitalis a p p e a r s to i n c r e a s e the a m o u n t o f a l b u m e n , a n d 
this h o l d s g o o d o f o ther hear t - ton ic s , for e x a m p l e , caffeine, 
strophanthus, a n d sulphate of sparteine. Iron, i n c l u d i n g the 
a c e t a t e , s u l p h a t e , a n d perchlor ide , h a s the s a m e effect o f in-
c r e a s i n g the a l b u m e n . Terpine, in t e n - g r a i n d o s e s , three t i m e s 
da i ly , in o n e c a s e increased , in a n o t h e r d i d no t d i m i n i s h the 
a l b u m e n . Apocynum i ncreased t h e a l b u m e n in two c a s e s , a n d 
d i m i n i s h e d it in one. I w a s not a b l e to o b s e r v e the r e m a r k a b l e 
d iuret ic effect o f this d r u g ( u s e d a s the t incture in d r a c h m 
d o s e s ) which is c l a i m e d for it a c r o s s the At lant i c . I h a v e u s e d 
turpentine in severa l c a s e s , wi thout b e i n g conv inced o f a n y 
beneficial result , t h o u g h haematur ia h a s fol lowed the e m p l o y -
m e n t o f even m i n u t e d o s e s (one min im) . T h e bichloride of 
mercury, r e c o m m e n d e d b y M i l l a r d , o f N e w Y o r k , a n d in u s e 
b y the homoeopaths , h a s h a d a fair trial in the s u g g e s t e d d o s e s 
(gr. ïifcïï), b u t h a s ent ire ly failed. Purgatives a n d diaphoretics, 
t h o u g h of g r e a t v a l u e in i ts t r e a t m e n t , d o not a p p e a r d irec t ly 
to influence the a m o u n t o f a l b u m e n e x c r e t e d in chronic B r i g h t ' s 
d i s e a s e . 

T h e fo l lowing is a l ist o f d r u g s w h o s e ac t ion on a l b u m i n u r i a 
w a s t e s t e d in these e x p e r i m e n t s . B i t a r t r a t e of p o t a s h , b icar -
b o n a t e o f p o t a s h , c i t ra te o f lithia, c a r b o n a t e o f l ithia, b i c a r b o n -
a t e o f s o d a , b e n z o a t e o f s o d a , t a n n a t e o f s o d a , t a n n i c ac id , 
d ig i ta l i s , s c o p a r i u m , s u l p h a t e o f spar te ine , s t r o p h a n t h u s , 
p i locarp ine , T r o u s s e a u ' s d iuret ic wine, caffeine, a p o c y n u m , 
c a n n a b i n o n , ergot , turpent ine , t erp ine , c o p a i b a , oil o f s a n d a l -
wood, fuchsin, a n t i - h y d r o p i n (pu lv i s blattae or ienta l i s ) , c a n t h a -
rides , i od ide o f p o t a s s i u m , chloral , sp ir i t s o f n i t rous ether, 
perch lor ide o f iron, s u l p h a t e o f iron, a c e t a t e o f iron, a c e t a t e of 
lead, t a r t r a t e of a n t i m o n y , s u l p h a t e o f a l u m , b ich lor ide of 
m e r c u r y , e la ter ium, j a l a p , s c a m m o n y , g u a i a c u m , a n d sulphur . 

Hœmaturia.—Slight h a e m o r r h a g e from the k i d n e y s is not 
o f m u c h i m p o r t a n c e ; in a c u t e c o n g e s t i o n it p r o b a b l y d o e s 
g o o d , a t a n y r a t e I be l ieve I h a v e not i ced t h a t a c u t e c a s e s in 
which s o m e m o d e r a t e haematur ia h a s been v e r y pers i s t en t h a v e 

Name. 
M c D . 

St. 

First Two Days. Last Two Days. 
65 grs . 
74 grs. 

34 grs. 
66 grs. 
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e v e n t u a l l y d o n e v e r y well, b u t when t r e a t m e n t is d e s i r a b l e a 
sinapism m a y b e a p p l i e d to t h e loins, o r the s a m e r e g i o n m a y 
b e dry-cupped. 

H a e m o s t a t i c d r u g s a r e n o t v e r y efficient. In u r g e n t c a s e s 2 
or 3 g r a i n s of ergotin m a y b e in jec ted s u b c u t a n e o u s l y ; or half-
d r a c h m d o s e s of l iquid extract of ergot g i ven b y the m o u t h , 
h o u r l y if n e c e s s a r y , a s in t h o s e c a s e s o f pro fuse haematur ia 
which s o m e t i m e s occur. O t h e r r e m e d i e s a r e acetate of lead, 
ι t o 3 g r a i n s every four h o u r s ; tincture of Hamamelis, 15 to 20 
m i n i m s e v e r y t w o to four h o u r s ; gallic acid, 10 g r a i n s every 
four hours . 

Dropsy.—The k n o w l e d g e w e p o s s e s s o f t h e p a t h o l o g y o f 
d r o p s y e n a b l e s us a t l e a s t to s e e w h a t a r e the d e s i r a b l e p o i n t s 
t o w a r d s which to d irec t our t r e a t m e n t . 

In the d r o p s y o f a c u t e nephr i t i s a n d its c o n s e q u e n c e s w e 
s h o u l d e n d e a v o u r to k e e p the q u a n t i t y o f fluid swa l lowed 
within m o d e r a t e l imits , a n d to p r o m o t e i ts e v a c u a t i o n b y the 
bowe l s b y the u s e o f p u r g a t i v e s c a u s i n g w a t e r y s too ls , o f which 
o n e o f the b e s t is b i t a r t r a t e of p o t a s h . T h i s m a y b e g i v e n a s a n 
e l e c t u a r y c o m p o s e d o f o n e p a r t o f the s a l t to two p a r t s o f h o n e y 
or s y r u p , a t ea - spoonfu l for a d o s e , r e p e a t e d unti l the des i red 
effect is p r o d u c e d . A l t h o u g h a n a c i d sa l t , it d o e s no t d i m i n i s h 
the a l k a l i n i t y o f t h e b l o o d s e r u m , which would be v e r y u n -
d e s i r a b l e ; a n d we m a y e n d e a v o u r to m a i n t a i n this b y g i v i n g 
far inaceous food, with V i c h y w a t e r a n d l e m o n j u i c e a s a dr ink. 

C o m p o u n d j a l a p , or c o m p o u n d s c a m m o n y powder , or the 
resin o f s c a m m o n y m a y b e u s e d , b u t v e r y d r a s t i c p u r g a t i v e s , 
s u c h a s e la ter ium, a r e no t des i rab le . 

H o t - a i r b a t h s s h o u l d b e e m p l o y e d da i ly , or p i locarp ine , gr. \ , 
m a y b e in jec ted h y p o d e r m i c a l l y , b u t in s o m e ind iv idua l s it 
c a u s e s i n t e n s e sa l iva t ion a n d litt le or no d iaphores i s . 

T h e r e n e e d b e no h u r r y t o e m p l o y d r a i n a g e , un le s s u r g e n t 
s y m p t o m s a r i s e ; if there b e m u c h fluid in the s e r o u s s a c s this 
c a n b e d r a w n off b y a fine n e e d l e with t u b i n g a t t a c h e d , b u t the 
ce l lu lar t i s s u e is less e a s y to d r a i n ; cel lul i t is is s o m e t i m e s s e t 
u p b y the a t t e m p t , a n d I h a v e seen the effusion a p p a r e n t l y 
p o u r e d out a s fas t a s it w a s d r a w n off b y the s m a l l t r o c h a r s o f 
S o u t h e y , s o t h a t a l t h o u g h there w a s a c o n s i d e r a b l e a m o u n t o f 
fluid w i t h d r a w n the c e d e m a d i d no t lessen. I f it h a s to b e 
done , t h e s e s m a l l t r o c h a r s with t u b i n g a t t a c h e d a r e to b e p r e -
ferred to incis ions , however smal l . In o b s t i n a t e d r o p s y o f t h e 
lower e x t r e m i t i e s I h a v e o b s e r v e d the v e r y b e s t effects follow 
e l e v a t i n g the l i m b s , r u b b i n g t h e m t o w a r d s the b o d y s o a s to g e t 



176 BRIGHT S DISEASE. 

a s m u c h fluid a s p o s s i b l e o u t o f them, a n d then e n v e l o p i n g t h e m 
in flannel b a n d a g e s f rom the toes to the u p p e r p a r t o f the thighs . 

(Edema o f the pi'epuce a n d scrotum m a y b e re l ieved b y 
severa l punctures with a d a r n i n g n e e d l e ; the p a r t s a f t e r w a r d s 
b e i n g w r a p p e d in a b s o r b e n t co t ton wool. 

Œdema of the glottis is t r e a t e d b y ice to suck , puncture, a n d , 
in the l a s t resort , tracheotomy. I t is p o s s i b l e t h a t intubation of 
the l a r y n x m i g h t b e effectual in re l i ev ing this s y m p t o m . 

T h e ac t ion o f the k i d n e y s s h o u l d b e p r o m o t e d b y hot pou l -
t ices to the loins, b y d iuret ics , s u c h a s a c e t a t e o f p o t a s h , squil l , 
caffeine, d ig i ta l i s , t r i t i cum repens , b r o o m - t o p s , T r o u s s e a u ' s 
d iuret ic wine, etc., b u t d iuret ics a r e v e r y uncer ta in r e m e d i e s . 

In the d r o p s y of chronic lithaemic nephri t i s we h a v e to dea l 
with a failing heart, a n d our chief re l iance m u s t b e u p o n d r u g s 
tha t increase its energy . D i g i t a l i s t a k e s the first r a n k ; if there 
is aor t i c r e g u r g i t a t i o n conva l lar ia , in 15 m i n i m d o s e s o f the 
t incture , is a g o o d d r u g ; either m a y b e c o m b i n e d with 5 g r a i n s 
o f c i t ra te o f caffeine, 10 g r a i n s o f s o d i u m sa l i cy la te , 1 m in im 
o f n i t ro -g lycer ine so lut ion (1 p e r cent.) , a n d a n o u n c e of 
infusion of b r o o m - t o p s . 

I f there is per i tonea l effusion this m a y b e r e m o v e d b y 
t a p p i n g . P l eura l ef fusions s h o u l d not b e r a s h l y interfered 
with, e s p e c i a l l y if there is r e a s o n to be l ieve they a r e not recent. 

T h e s e c a s e s a r e e m i n e n t l y u n s u i t e d for p u r g i n g ; it is suffi-
c ient to k e e p the bowe l s o p e n ; for it m u s t b e r e m e m b e r e d tha t 
when d r o p s y s e t s in from h e a r t fai lure, the e n d is v e r y near, 
a n d m a y b e m o r e e a s i l y p r e c i p i t a t e d than aver ted . 

Urcemia.—Headache a n d giddiness a r e re l ieved b e s t b y 
c i t ra te o f caffeine, 1 to S g r a i n s , or nitro-glycerine, 1 t o 2 
m i n i m s o f the 1 per cent, so lut ion in a l i tt le water. T o w a r d 
off uraemic a t t a c k s , sodium benzoate m a y b e g iven . T h o m s o n 
repor t s f a v o u r a b l y of benzoic acid. 

A l l the minor p h e n o m e n a o f uraemia—blindness, deafness, 
cramps, formication, numbness a n d palpitation, s h o u l d b e t r e a t e d 
b y a s m a r t purgative a n d the hot air bath, or the inject ion o f 
ïYth o f a g r a i n of pilocarpine u n d e r the skin. Palpitation m a y 
b e re l ieved b y n i tro-g lycer ine . 

Convulsions, if s o o n over, s c a r c e l y call for t r e a t m e n t ; they 
m a y b e s t o p p e d b y chloroform inha la t ion , or b y chloral (gr. x x ) 
in jec ted into the r e c t u m , a n d s m a l l d o s e s (gr. ν to x ) of t h e 
s a m e d r u g m a y b e g iven e v e r y three or four h o u r s to prevent 
their re turn ; the sk in s h o u l d b e g o t to a c t b y the hot air bath 
o r pilocarpine, a n d the bowels freely m o v e d . 



THE TREATMENT OF BRIGHT S DISEASE. 177 

In o b s t i n a t e convu l s ions , 12 t o 16 o u n c e s o f b l o o d m a y b e 
t a k e n from the a r m . 

Hemiplegia a n d coma cal l for b l e e d i n g t o the l ike a m o u n t , 
b u t the hot air bath r ecovered o n e p a t i e n t from c o m a af ter the 
a t t e m p t to b l e e d h a d fai led. 

I t h a s been s u g g e s t e d t o t r e a t uraemia b y d i lut ion o f t h e 
b lood , a s h a s been p r a c t i s e d in d i a b e t i c c o m a , a n d a c a s e h a s 
been q u o t e d in which t e m p o r a r y i m p r o v e m e n t fo l lowed the 
a d o p t i o n o f this p lan . 

Vomiting a n d diarrhoea a r e n a t u r a l efforts a t e l iminat ion 
which s h o u l d not b e t o o q u i c k l y c h e c k e d . 

Urœmic asthma is not a t al l a m e n a b l e to t r e a t m e n t . Car ter , 
o f L i v e r p o o l , r e c o m m e n d s d r a c h m d o s e s o f ozonic ether m liq. 
a m m o n i a e a c e t a t i s , b u t it h a s no t p r o v e d o f a n y serv ice in m y 
h a n d s . I n h a l a t i o n s o f oxygen h a v e b e e n r e c o m m e n d e d , b u t 
a r e not v e r y successful . T h e o r d i n a r y t r e a t m e n t for uraemia 
m a y b e tried. Nitro-glycerine or nitrite of amy I a f fords s o m e 
relief. Ethyl-nitrite m a y b e tr ied in h a l f - d r a c h m d o s e s o f a 3 
p e r cent, so lu t ion (LEECH). R o o s e v e l t h a s r e c o m m e n d e d 
cob alto-nitrite o f p o t a s s i u m in ha l f -gra in d o s e s e v e r y t w o to 
four hours . S t e p h e n M a c k e n z i e h a s a d v o c a t e d the p l a n or ig in -
a l l y s u g g e s t e d b y L o o m i s o f i n j e c t i n g m o r p h i n e h y p o d e r m i c -
a l ly , a n d W. C a r t e r h a s a d d e d t h e ind ica t ion to c h o o s e for this 
t r e a t m e n t t h o s e c a s e s in which the p u p i l s a r e d i la ted . 

Epistaxis a n d other e x t e r n a l h a e m o r r h a g e s a r e b e s t t r e a t e d b y 
ergo tin, t w o to three g r a i n s , in jec ted u n d e r the sk in , or ergot m a y 
b e g iven b y the mouth . A n ice-bag m a y b e a p p l i e d local ly . 

Inflammatory Complications.—Pneumonia, pleurisy, pericar-
ditis a n d peritonitis, a r e o f m o s t u n f a v o u r a b l e p r o g n o s i s . 
V e r y a c t i v e t r e a t m e n t is h a r d l y j u d i c i o u s . Poultices or hot 
fomentations s h o u l d b e a p p l i e d local ly , a n d the c a s e m a n a g e d 
on g e n e r a l c o n s e r v a t i v e pr inc ip les . 

Gastric Catarrh.—This s y m p t o m is often v e r y t r o u b l e s o m e . 
F a t s , r a w v e g e t a b l e s a n d u n c o o k e d fruits s h o u l d b e e l i m i n a t e d 
from the d ie t ; a t e a - s p o o n f u l o f Pulv. Sodii Sulph. Effervesc. 
(B.P.) d i s s o l v e d in h a l f a t u m b l e r o f w a r m water s h o u l d b e 
s i p p e d e a c h m o r n i n g be fore b r e a k f a s t , a n d the fo l lowing 
p o w d e r g i v e n in a l itt le m i l k s h o r t l y be fore e a c h m e a l :— 

Ç, Bismuthi Carb. 
Sodii Bicarb. * 
Pulv. Rhe i 
Pulv. Cinnamoni Co. 

gr. χ 
gr. χ 

gr. ν 
Fiat pulvis. 

12 
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SECTION I I . — T H E U R I N E . 

CHAPTER X V . 

C L I N I C A L E X A M I N A T I O N O F T H E U R I N E . 

IN S P E C T I O N o f the ur ine is a n a n c i e n t pr a c t i c e , which, 
for t h e m o s t p a r t , w a s until recent t i m e s a m e a n i n g l e s s 

a n d p e r f u n c t o r y m e d i c a l c e r e m o n y . 
H e a l t h y ur ine is a c lear, b r i g h t y e l l o w fluid, h a v i n g a not 

d i s a g r e e a b l e b u t charac ter i s t i c odour . I t is l iab le to m a n y 
a l t e r a t i o n s o f q u a n t i t y , p h y s i c a l p r o p e r t i e s , a n d c h e m i c a l c o m -
pos i t ion ; s o t h a t in j u d g i n g o f a g i v e n s p e c i m e n it is neces -
s a r y to p u r s u e a m e t h o d i c a l enquiry . 

T h e fo l lowing t a b l e c o p i e d from S a l k o w s k i a n d L e u b e g i v e s 
a s u m m a r y o f the s u b s t a n c e s m e t with in n o r m a l ur ine :— 

I. ORGANIC .—(i,) S u b s t a n c e s b e l o n g i n g to the fa t ty s er i e s : 
— U r e a ; uric ac id ; x a n t h e i n b o d i e s ; krea t in a n d kreat in in ; 
o x a l i c a c i d ; o x a l u r i c a c i d ; * vo la t i l e f a t t y a c i d s ; g l y c e r i n -
p h o s p h o r i c ac id ; s u l p h o c y a n i c a c i d ; lac t ic ac id . 

(2,) S u b s t a n c e s b e l o n g i n g to the a r o m a t i c ser ies : — H i p p u r i c 
a c i d a n d b e n z o i c a c i d ; s u l p h o - c a r b o l i c a c i d ; c r e s o l s u l p h u r i c 
a c i d ; s u l p h o - p y r o c a t e c h u i c a c i d ; p a r a o x y p h e n y l a c e t i c a c i d ; 
p a r a h y d r o c u m a r i c ac id ; s u l p h i n d i g o t i c a c i d ; s k a t o x y l - s u l -
phur ic a c i d ; c y a n u r i c ac id . 

(3,) S u b s t a n c e s which a p p a r e n t l y b e l o n g to nei ther :— 
Urob i l in ; s u l p h u r c o m p o u n d s ; p e p s i n ; left r o t a t o r y s u b -
s t a n c e s ; c r y p t o p h a n i c a c i d ; e x t r a c t i v e s . 

I I . INORGANIC—Sulphuric a c i d ; h y d r o c h l o r i c a c i d ; p h o s -
phor ic a c i d ; s o d i u m ; p o t a s s i u m ; a m m o n i u m ; m a g n e s i u m ; 
c a l c i u m ; iron ; nitric a c i d ; n i t rous a c i d ; p e r o x i d e o f h y d r o -
g e n ; g a s e s . 

PHYSICAL PROPERTIES. Quantity.—The q u a n t i t y o f urine 
in h e a l t h is u s u a l l y from 40 to 50 o u n c e s , b u t it m a y b e 
o c c a s i o n a l l y a s low a s 25 or a s h i g h a s 70 or 80 w i thout indi-
c a t i n g d i s e a s e . In f e m a l e s it is p r o b a b l y less than in males . 
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Y v o n a n d B e r l i o z g i v e a s the m e a n o f their o b s e r v a t i o n s 45 
oz. (1360 ces . ) in m a l e s , a n d 36 oz. (1100 ces . ) in females , a 
p r o p o r t i o n o f five to four. U n d e r p a t h o l o g i c a l c o n d i t i o n s the 
d a i l y q u a n t i t y m a y r i se to 40 or 50 p i n t s {polyuria) ; on the 
other h a n d it m a y b e r e d u c e d to a few o u n c e s {oliguria), or 
c o m p l e t e l y s u p p r e s s e d {anuria). In all d i s e a s e s o f the hear t 
or k i d n e y s it is o f e spec ia l i m p o r t a n c e to h a v e the ur ine 
m e a s u r e d d a i l y ; a n d in h o s p i t a l p r a c t i c e it s h o u l d b e the rule 
to h a v e the ur ine o f al l p a t i e n t s m e a s u r e d on a d m i s s i o n , a n d 
from t i m e to t i m e d u r i n g their s t a y . U r i n e - m e a s u r e s o f white 
e a r t h e n w a r e can n o w b e p r o c u r e d which h a v e a vert ica l s c a l e 
on the inside. T h e whole o f the ur ine for twenty - four h o u r s 
is co l l ec ted in o n e of these , a n d the a m o u n t r e a d off from the 
sca le . In this c o u n t r y we u s u a l l y m e a s u r e b y fluid o u n c e s ; 
on the cont inent t h e y m e a s u r e m o r e a c c u r a t e l y b y cub ic centi-
metres , o f which a b o u t th ir ty m a k e a fluid ounce . 

O u r m e t h o d is no t v e r y e x a c t , b u t it is not n e c e s s a r y to b e 
s o when the ur ine is fair ly a b u n d a n t ; if it is s c a n t y it can b e 
m e a s u r e d m o r e a c c u r a t e l y in a g l a s s g r a d u a t e d to cubic cent i -
metres . 

T h e d a i l y a m o u n t o f ur ine s h o u l d find a p l a c e on the t e m -
p e r a t u r e chart , with the pu l se , r e s p i r a t i o n s , a n d m o v e m e n t s of 
the bowels . 

Odour.—The o d o u r o f n o r m a l ur ine is pecu l iar ; it h a s 
been d e s c r i b e d a s " f r a g r a n t " a n d " a r o m a t i c " ; a n d no a t t e m p t 
will b e m a d e here to a d d to t h e s e definit ions. C e r t a i n ar t i c l e s 
o f diet , e.g., gar l i c a n d a s p a r a g u s , c o m m u n i c a t e to it a very 
d i s a g r e e a b l e smel l o f su lph ides . T u r p e n t i n e g i v e s it the 
o d o u r o f violets , not on ly when t a k e n internal ly , b u t when the 
v a p o u r is inhaled , a s in p o l i s h i n g furniture or a s a m e d i c a t i o n 
for bronchit i s . C o p a i b a a n d c u b e b s c a u s e the ur ine to h a v e a 
p e c u l i a r a n d q u i t e charac ter i s t i c odour . 

F e r m e n t a t i v e d e c o m p o s i t i o n ins ide or o u t s i d e the b o d y is 
u s u a l l y a l k a l i n e ; b y the d e c o m p o s i t i o n o f urea , a m m o n i a is 
set free which h a s i ts own wel l -known smel l . In d i a b e t e s the 
ur ine s o m e t i m e s h a s a sweet i sh sme l l l ike hay . U r i n e con-
t a i n i n g d e c o m p o s i n g b l o o d or p u s m a y h a v e a pos i t i ve ly p u t r i d 
o d o u r l ike d e c a y e d fish or flesh. 

Translucency.—Normal ur ine is c lear a n d b r i g h t when freshly 
p a s s e d , b u t m a y b e c o m e turb id f rom prec ip i ta t ion o f urates, 
which a r e inso lub le in e x c e s s , in the cold. O n s t a n d i n g , it 
m a y b e c o m e t u r b i d from d e c o m p o s i t i o n , p e r m i t t i n g p h o s -
p h a t i c prec ip i ta t ion , or the g r o w t h o f m i c r o - o r g a n i s m s . 
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U r i n e m a y b e t u r b i d when p a s s e d f rom the p r e s e n c e of 
p h o s p h a t e s ; s u c h ur ine is a l k a l i n e , a n d if it is p e r s i s t e n t the 
condi t ion ca l l s for t r e a t m e n t . 

O t h e r c a u s e s o f t u r b i d i t y a r e t h e a d m i x t u r e o f m u c u s , p u s , 
or b lood , d e c o m p o s i t i o n in the b l a d d e r , a n d the p r e s e n c e of 
fat {chy lurid). 

Colour.—The co lour o f n o r m a l ur ine m a y v a r y f rom the 
r e d d i s h ye l l ow ur ine o f d i g e s t i o n {urina cibi), t o the n e a r l y 
co lour le s s ur ine which fol lows free p o t a t i o n s {urina potus). 

T h e n o r m a l u r i n a r y p i g m e n t s h a v e not b e e n c o m p l e t e l y d e -
termined , o n l y two b e i n g known, a—urobilin, a n d β—indican. 

Urobilin i s f o r m e d indirect ly f rom b l o o d - c o l o u r i n g m a t t e r 
(haematin) . T h e h e p a t i c cel ls conver t the haemoglob in first 
into haematin a n d then into bi l irubin ; b i l irubin is o x i d i s e d 
into urobi l in a n d e x c r e t e d b y t h e k idney . 

F e b r i l e urobi l in is a n i m p e r f e c t l y o x i d i s e d form m e t with in 
fevers a n d in c irrhos is o f t h e liver. 

V a r i a t i o n s in the ye l low co lour o f ur ine a r e for the m o s t 
p a r t d e p e n d e n t on the p r o p o r t i o n o f urobi l in present . 

Indican is t h e s u b s t a n c e former ly ca l l ed u r o x a n t h i n ; it 
g i v e s the urine a d e e p ye l low colour, b u t if it b e c o m e s o x i d i s e d 
in d e c o m p o s i n g ur ine a film o f b lu i sh red c r y s t a l s o f i n d i g o -
b l u e is formed . I t is a p r o d u c t of p a n c r e a t i c d iges t ion . 

C e r t a i n d r u g s t a k e n in terna l ly g i v e r i se to a l t e r a t i o n s o f 
co lour ; e.g., rhubarb, d e e p ye l low ; santonin, g o l d e n ye l low ; 
chrysophanic acid, o r a n g e ye l low ; senna, b r o w n i s h ; logwood 
a n d fuchstn, r e d d i s h ; methylene-blue, b l u e ; carbolic acid, tar, 
a n d creasote, b r o w n or b l a c k . C a r b o l i c a c i d d r e s s i n g s p r o d u c e 
the s a m e effect, if the carbo l i c a c i d is in e x c e s s . 

V o g e l d e s c r i b e s b l a c k d i s c o l o u r a t i o n o f the ur ine after 
p o i s o n i n g b y arseniuretted hydrogen. 

T h e ur ine m a y b e c o l o u r e d red b y the a d m i x t u r e o f blood, 
the t int b e i n g d e e p in p r o p o r t i o n to the q u a n t i t y p r e s e n t ; or 
brownish, r a n g i n g f rom s m o k y to p o r t e r co loured , f rom the 
format ion o f m e t h a e m o g l o b i n , if the ur ine h a s h a d t i m e t o a c t 
u p o n the b lood . 

In j a u n d i c e , biliary colouring matter (b i l i rubin) is e x c r e t e d 
b y the k i d n e y s , g i v i n g r ise to v a r i o u s t in ts o f saffron yellow, 
mahogany brown, or dark olive green. W h e n j a u n d i c e d ur ine 
h a s been k e p t s o m e d a y s it m a y c h a n g e to a grass green 
co lour (b i l iverdin) , from o x i d a t i o n o f t h e b i l i ary p i g m e n t 
(ROBERTS). 

Pus a n d fat ( c h y l u r i a ) g i v e the ur ine a c r e a m colour, whi le 
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af fec t ing its t rans lucency . In d i a b e t e s the ur ine is o f a pale 
greenish colour. In m e l a n a e m i a the ur ine is often dark brown. 
A blue co lour on the s u r f a c e is d u e to c r y s t a l s Of indican . 

D a r k e n i n g o f the ur ine m a y a l s o b e d u e to a l k a p t o n , p y r o -
catechin , p r o t o c a t e c h u i c ac id , uroleucic , a n d u r o x a n t h i c 
ac ids . 

Density.—The density or specific gravity o f n o r m a l ur ine is 
u s u a l l y from ΙΌ15 t o Ι Ό 2 5 , b u t the c lear l i m p i d urina potus 
m a y b e a s low a s ΙΌ05 or les s in h e a l t h y p e r s o n s , whi le ur ine 
c o n c e n t r a t e d o w i n g to free ac t ion o f the sk in in w a r m w e a t h e r 
m a y b e Γ028 or even Γ030. 

T h e n o r m a l a m o u n t o f so l ids in the ur ine is a b o u t 4 per 
c e n t , o f which the chief c o m p o n e n t s a r e u r e a a n d c o m m o n 
s a l t ;. b u t the p r o p o r t i o n o f so l ids to water v a r i e s g r e a t l y in 
hea l th , a n d still m o r e in d i sease . In a c a s e o f p o s t - s c a r l a t i n a l 
nephr i t i s W. G. S m i t h h a s r e c o r d e d a u r i n a r y d e n s i t y o f ΙΌ65 ; 
in d i a b e t e s mel l i tus it is g e n e r a l l y over Γ030, often over Ι Ό 4 0 ; 

in chronic B r i g h t ' s d i s e a s e it is u s u a l l y u n d e r 1*015, while in 
c o n t r a c t i n g k i d n e y a n d d i a b e t e s i n s i p i d u s it is v e r y l itt le over 
ΙΌΟΟ. 

T h e density is e s t i m a t e d b y m e a n s of a urinometer, a n 
i n s t r u m e n t too fami l iar to n e e d spec ia l descr ipt ion . I t is 
floated in the urine, a n d the d e n s i t y is r e a d off u p o n a vert ical 
sca le . T h e s e i n s t r u m e n t s a r e no t v e r y a c c u r a t e l y m a d e ; it 
s h o u l d r e p a y s o m e i n s t r u m e n t m a k e r to g i v e spec ia l a t t e n t i o n 
to their construct ion . 

T h e ur ine to b e e x a m i n e d s h o u l d b e a s a m p l e o f the whole 
mixed urine for twenty- four hours , a po int v e r y c o m m o n l y 
n e g l e c t e d a n d not a l w a y s a t t a i n a b l e ; b u t it m a y b e r e m e m -
bered t h a t g r e a t v a r i a t i o n s occur in the ur ine in different 
p e r i o d s o f the twenty- four hours , s o t h a t too m u c h i m p o r t a n c e 
m u s t not b e m a d e o f the resul t o b t a i n e d from a s t r a y s a m p l e , 
a s in L i f e I n s u r a n c e e x a m i n a t i o n s . 

I f there is too l i tt le ur ine to float the ur inometer , the e x -
a m i n a t i o n m a y b e p o s t p o n e d till it is c o m p l e t e d on other 
po ints , . a n d then o n e or m o r e e q u a l q u a n t i t i e s o f dis t i l led 
w a t e r a d d e d till the i n s t r u m e n t floats ; the l a s t two figures o f 
the resul t m u s t b e mul t ip l i ed b y t h e n u m b e r o f d i lu t ions to 
g i v e the true dens i ty . 

T h e fo l lowing p r e c a u t i o n s in the u s e o f the u r i n o m e t e r 
s h o u l d b e noted :— 

(1,) T h e g l a s s m u s t not b e too narrow. T h e r e s h o u l d b e 
a t l eas t h a l f a n inch be tween the s t e m o f t h e i n s t r u m e n t a n d 
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the s ide . T h e cy l indr ica l g l a s s e s s u p p l i e d with u r i n o m e t e r s 
a r e f requent ly too narrow. 

(2,) T h e i n s t r u m e n t m u s t f loat freely. 
(3 , ) T h e s u r f a c e o f the ur ine s h o u l d b e free from froth ; 

b u b b l e s m a y b e r e m o v e d b y b l o t t i n g p a p e r . 
(4,) T h e i n s t r u m e n t s h o u l d b e free f rom g r e a s e . 
Reaction.—Healthy ur ine is g e n e r a l l y acid. T h i s is d u e to 

the p r e s e n c e o f a c i d p h o s p h a t e o f s o d a . W h e n this s a l t is 
s u b m i t t e d to d i a l y s i s , a l a r g e r a m o u n t o f p h o s p h o r i c a c i d is 
found on the o u t s i d e t h a n on the in s ide o f the d ia lyser , show-
i n g t h a t the a c i d di f fuses fas ter t h a n the b a s e ; this e x p e r i m e n t 
m a y serve to e x p l a i n h o w it is w e g e t a n a c i d secre t ion l ike 
ur ine from a l k a l i n e b lood . W h e n t h e ur ine is alkaline this 
s a l t is r e p l a c e d b y a l k a l i n e p h o s p h a t e or b y a m m o n i a . 

T h e d e g r e e o f a c i d i t y var ie s , b e i n g d i m i n i s h e d p a r t l y b y 
food, even s o a s to render it a c t u a l l y a lka l ine . 

T h i s m a x i m u m effect is r e a c h e d two or three h o u r s after 
a m e a l ; but , a s R o b e r t s p o i n t s out , n o a l k a l i n e ur ine m a y 
b e vo ided , b e c a u s e it is m i x e d in the b l a d d e r with ac id 
ur ine s ecre ted before the mea l , or r e m a i n s there unti l a c i d 
ur ine ' is a g a i n s e c r e t e d in a q u a n t i t y sufficient to m o d i f y 
the react ion. 

T h i s a l k a l i n i t y is d u e t o the p r e s e n c e o f fixed a l k a l i e s a n d 
a l k a l i n e e a r t h s ; on the o ther h a n d , the ur ine p a s s e d e a r l y in 
the m o r n i n g , when m a n y h o u r s h a v e e l a p s e d s ince t h e las t 
mea l , is e x c e s s i v e l y a c i d , b u t p r o l o n g e d f a s t i n g d o e s not 
intensify this . 

V e g e t a b l e a n d minera l a c i d s i n c r e a s e the a c i d i t y o f the 
urine. In p h o s p h a t u r i a , where a m o r p h o u s e a r t h y p h o s p h a t e s 
a r e p a s s e d in a l k a l i n e ur ine , th is condi t ion can b e s p e e d i l y 
r e m e d i e d b y the u s e o f n i t ro -hydroch lor i c a c i d ; b u t where the 
a l k a l i n i t y is d u e to f e r m e n t a t i v e d e c o m p o s i t i o n in the b l a d d e r , 
a c i d s a d m i n i s t e r e d in terna l ly fail t o correct it, p r o b a b l y 
b e c a u s e t h e y c a n b e g iven in s u c h s m a l l q u a n t i t i e s only. T h e 
ur ine is h i g h l y ac id in g o u t a n d a l l ied d i g e s t i v e d i s o r d e r s , in 
d i a b e t e s , a c u t e r h e u m a t i s m , a n d chronic B r i g h t ' s d i s e a s e . 

A l k a l i n e s u b s t a n c e s r e a d i l y m a k e the ur ine a l k a l i n e , b u t 
the q u a n t i t i e s m u s t b e l a r g e . R o b e r t s s a y s it requires three 
to four h u n d r e d g r a i n s o f b i c a r b o n a t e , a c e t a t e or c i t ra te o f 
p o t a s h , g i v e n in d i v i d e d d o s e s d u r i n g twenty - four hours , to 
k e e p the ur ine o f a n a d u l t s t e a d i l y a lka l ine . 

L i t h i a is the m o s t powerfu l b a s e for p r o d u c i n g a l k a l i n i t y o f 
the urine. 
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P r o l o n g e d i m m e r s i o n o f the b o d y in a co ld b a t h is s a i d t o 
render the ur ine a lka l ine . T h e ur ine is f requent ly a l k a l i n e in 
deb i l i ty a n d d e b i l i t a t i n g d i s e a s e s , a n d in the p e c u l i a r form of 
a ton ic d y s p e p s i a o f nervous origin , in which e a r t h y a m o r p h o u s 
p h o s p h a t e s a r e e x c r e t e d in l a r g e quant i t i e s . 

In al l the a b o v e c a s e s the ur ine is a l k a l i n e from s a l t s o f 
p o t a s h , s o d a , a n d the a l k a l i n e earths . 

Ammoniacal ur ine is d u e to d e c o m p o s i t i o n o f u r e a u n d e r 
the influence o f a spec ia l f erment ; this t a k e s p l a c e ei ther in 
the b l a d d e r or in the ves se l in which the ur ine is k e p t after it 
i s vo ided . W h e r e there is no susp i c ion o f b l a d d e r d i s e a s e the 
la t ter poss ib i l i ty s h o u l d a l w a y s b e e x c l u d e d b y p r o c u r i n g a 
freshly p a s s e d s p e c i m e n of the urine. 

T h e react ion o f ur ine is e s t i m a t e d b y litmus p a p e r . T h i s is 
g e n e r a l l y s o l d in two co lours , red a n d blue , b u t t h e la t ter is 
a l o n e required , a s it s o o n turns m o r e or l e s s red-vio let , a n d is 
then m o s t de l icate . Acids turn l i tmus p a p e r red, whi le 
alkalies turn it blue ; the red-v io le t p a p e r ind ica te s b o t h these 
c h a n g e s bet ter t h a n q u i t e b l u e or q u i t e red p a p e r c a n do . 

Yellow turmeric p a p e r is turned brown b y a lka l i e s , b u t it h a s 
no spec ia l a d v a n t a g e . 

Q u a n t i t a t i v e e s t i m a t i o n o f the a c i d i t y c a n b e p e r f o r m e d b y 
m e a n s o f a s t a n d a r d so lut ion o f c a u s t i c s o d a ( i to i o o f w a t e r ) 
which is p l a c e d in a b u r e t t e a n d a l l o w e d to run into a b e a k e r 
c o n t a i n i n g 100 ccm. o f urine, the react ion b e i n g t e s t e d from 
t i m e to t i m e b y l i t m u s p a p e r till the ur ine is neutra l i s ed . 
M u l t i p l y the n u m b e r o f m i l l i g r a m m e s o f fluid e m p l o y e d b y 
ΟΌ063, the q u a n t i t y o f o x a l i c a c i d r e q u i r e d to n e u t r a l i s e 
I ccm. o f the s t a n d a r d so lut ion , a n d the resul t g i v e s the per -
c e n t a g e a c i d i t y ( c a l c u l a t e d a s o x a l i c ac id ) . F o r c o m p a r a t i v e 
p u r p o s e s this is q u i t e sufficient. 

C H E M I C A L C O M P O S I T I O N . Chlorides.—Common s a l t or 
s o d i u m ch lor ide ( N a C I ) f orms a b o u t o n e fourth o f the tota l 
s o l i d s o f h e a l t h y urine, a n d g i v e s t h e s a l t t a s t e to this s ecre -
tion. I t is der ived f rom the b l o o d s e r u m , in which it const i -
tu te s a b o u t 4 p a r t s p e r 1000, a n d u l t i m a t e l y o f c o u r s e from the 
food. I t is increased in ague, in diabetes insipidus a n d in 
Bright's disease. In B r i g h t ' s d i s e a s e c o m p l i c a t i n g p n e u m o n i a 
this i n c r e a s e is not o b s e r v e d ( N A U W E R C K ) . I t is d i m i n i s h e d 
in pneumonia, a n d in all febrile d i s e a s e s , e s p e c i a l l y if a c c o m -
p a n i e d b y a n exudation ; a l s o in chorea a n d pemphigus. In 
p n e u m o n i a a v i c a r i o u s i n c r e a s e o f ch lor ides is s a i d to b e 
found in the s p u t a ( T H U D I C H U M ) . 

184 
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C h l o r i d e s a r e r o u g h l y e s t i m a t e d b y p r e c i p i t a t i n g the ur ine 
with a 1 0 per cent, so lu t ion o f nitrate of silver, the r e s u l t i n g 
ch lor ide of s i lver o c c u p y i n g in h e a l t h y ur ine n e a r l y the who le 
c o l u m n o f fluid. I n p n e u m o n i a there is s c a r c e l y a n y p r e c i p i -
t a t e a t all . 

T h e q u a n t i t y o f ch lor ides is not o f m u c h i m p o r t a n c e a s a 
cl inical s i gn , a n d this m e t h o d is sufficient for o r d i n a r y p u r -
poses . I f m o r e a c c u r a t e e s t i m a t i o n is r e q u i r e d the o p e r a t i o n 
m u s t b e p e r f o r m e d with a s t a n d a r d so lut ion o f si lver. T h e 
ur ine h a v i n g been p r e v i o u s l y a c i d u l a t e d with nitr ic a c i d is 
r e p e a t e d l y p r e c i p i t a t e d a n d filtered till n o further p r e c i p i t a t e 
forms. I n a c c u r a t e e x p e r i m e n t s the ash f rom a g iven q u a n t i t y 
of ur ine s h o u l d b e e m p l o y e d . 

T h e q u a n t i t y o f ch lor ides e x c r e t e d d a i l y is a b o u t t en t o 
twelve g r a m m e s . 

Phosphates.—From th i r ty to n i n e t y g r a i n s o f phosphoric 
acid a r e d a i l y e l i m i n a t e d b y t h e k i d n e y s . 

Acid phosphate of soda ( N a H 2 P 0 4 + H 2 0 ) g ives , a s a l r e a d y 
s t a t e d , the ac id react ion to ur ine ; a p o t a s h s a l t is a l s o p r e s e n t 
in s m a l l q u a n t i t y ; t h e y a r e b o t h s o l u b l e sa l t s . P h o s p h o r i c 
a c i d is a l s o c o m b i n e d wi th lime a n d magnesia, f o r m i n g s a l t s 
which a r e s o l u b l e in a c i d urine, b u t p r e c i p i t a t e o u t when it 
u n d e r g o e s a l k a l i n e f ermentat ion . 

W h e n ur ine is b o i l e d a m i l k y c l o u d often f o r m s which 
is d i s s o l v e d on cool ing , or on the a d d i t i o n o f a d r o p or 
two o f ac id . T h i s c l o u d is d u e to p h o s p h a t e s , a n d the 
c h a n g e t h a t t a k e s p l a c e is e x p l a i n e d t h u s b y W a l t e r G. 
S m i t h :— 

2 ( C a 2H 2 P 2 0 8 ) + C a H 4 P 2 0 8 = C a 3 P 2 0 8 + 2 ( C a H 4 P 2 0 8 ) . 
soluble. soluble. insoluble. soluble. 

O n coo l ing , this p r o c e s s w o u l d b e inverted . 
S a l k o w s k i h a s p o i n t e d o u t t h a t th is c h e m i c a l c h a n g e m a y 

b e i m i t a t e d b y a care fu l ly p r e p a r e d so lu t ion o f a c i d c a l c i u m 
p h o s p h a t e t r e a t e d with a m m o n i a till a p r e c i p i t a t e forms , to 
which a few d r o p s o f a c i d p h o s p h a t e a r e a d d e d a n d the l iquid 
filtered ; th is so lut ion g i v e s a c l o u d o n boi l ing , which r e d i s -
so lve s on c o o l i n g or a c i d u l a t i o n . 

T h i s p h o s p h a t i c c l o u d is g e n e r a l l y m e t with in the ur ine 
o f p a t i e n t s w h o s e d i g e s t i v e p o w e r s a r e feeble or o v e r t a x e d , 
b u t it is no t of s e r i o u s i m p o r t a n c e . 

A p e c u l i a r g r e e n i s h p h o s p h a t i c d e p o s i t is d e s c r i b e d b y 
E h r l i c h in t h e ur ine o f t y p h u s , t y p h o i d a n d m e a s l e s , when 
t r e a t e d with an a c i d so lu t ion o f su lphan i l in i c ac id , a l k a l i n i s e d 
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\vith ammonia, and allo\ved to stand for twenty-four hours.
He regards it as characteristic of these diseases.,

When a solution of ferric chlorides is added to urine a
brownish precipitate frequently forms, soluble in excess, due
to phosp/ltlte oj iron. This reaction is employed for estitnating
the phosphoric acid in urine.

An increase of the total phosphates has been observed in
acute inflammatory diseases of nerve structures, and tem
porarily in acute febrile diseases (VOG-EL, TEISSIER), occa
sionally in acute mania and brain tumours, also in chorea,
acute yellow atrophy of the liver (BOUCHARD), diabetes
(LECORCHE), phthisis, chronic rheumatism, leucocythcemia and
osteomalacia, and as a primary condition in certain cases of
so-called phosphatic diabetes (RALFE, TEISSIER).

A diminution occurs in chronic brain disease, chronic
disease of the heart or kidneys, in chlorosis. ague (GEE),
rickets, and gout.

The excretion of phosphoric acid is increased by lactic acid
and carbonate of soda, diminished by lTIorphia, chloral, ether,
chloroform, bromide of potassium (SCHULTZE), and alcohol.

Phosphates of the alkalies do not form urinary deposits,
but earthy phosphates are met with as deposits in three
forIns: (I,) Ammonium magnesium phosphate, or triple phos
phate; (2,) Crystalline phosphate of lime; (3,) amorphous
phosphate of lime.

A 1111nonz"1t1l1-11ltlgnesz"u1Jtpltosphate or trtf!e pllosphate (MgNH 4

~
P04 + 6H20) crystallises out in trian
gular prisms with bevelled ends (Fz"g. 29)
in urine which has undergone ammo-

~ \l niacal decomposition, forming a wllz"te
deposit at the bottom of the glass. It

Fig. 29.-Crystals of triple may be met with in examining the
phospha.te. One prism is in· ••••
complete. mucous deposit of a urine which gives
an acid reaction, decomposition commencing around the
mucus. As a rule this deposit signifies only that the urine
has decomposed in the vessel after leaving the body, but
it may be met with in fresh urine which has undergone
fermentation in the bladder, in cystitis, calculus, myelitis,
etc. It is the special constituent of secondary calculous
formations, on a nucleus of uric or oxalic acid; or as an
incrustation on the walls of a diseased bladder, etc.

Cryl stallz"1ze phosphate of /z"lIle. A cid phosphate of lz",ne
(CaH P04) occurs in feebly acid urine. It is met with in

THE URINE. 
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phthis i s , c a n c e r o f the s t o m a c h a n d r h e u m a t i s m , b u t it m a y b e 
p r e s e n t in the ur ine o f h e a l t h y p e r s o n s . I t s c r y s t a l s t a k e the 
form o f r o d s , s t a r s , ro se t t e s , c r o s s e s 
a n d feathers (Fig. 30), h e n c e the n a m e s 
o f stellar or f e a t h e r y phosphate. I t is 
a s o m e w h a t r a r e d e p o s i t 

Neutral phosphate of lime ( C a 3 ( P 0 4 ) 2 ) ^^SLU) 
occurs in neutra l or a l k a l i n e ur ine a s ^ 8 0. _ c r ys t a i u „ e p h o s p h a t e * 

a n ir idescent film on the surface . I t i ï A A S X
1
*

 c r
°

8 9
-

r o 8 e t t e
'

r o d> 

h a s no cl inical s igni f icance . 
Amorphous phosphate of lime (3CaO P 0 5 ) c o m m o n l y occurs 

in ur ine which is a l k a l i n e when p a s s e d . I t m a k e s the ur ine 
t u r b i d a n d d e p o s i t s a s a c o p i o u s whi te s e d i m e n t , r e a d i l y 

s o l u b l e in ac ids . U n d e r the m i c r o s c o p e it con-
s i s t s o f i r r e g u l a r g r a n u l e s a n d l u m p s (Fig. 31 ) ; 
on s t a n d i n g , c r y s t a l s o f tr ip le p h o s p h a t e soon 

Fig. e i . - A m o r - form in it. 
o f ï ï m i

o ep te
 It is m e t with in h e a l t h y ur ine r e n d e r e d 

a l k a l i n e b y food, a n d in p e r s o n s w h o a r e t a k i n g a lka l i e s . 
A s a p e r s i s t e n t o c c u r r e n c e it is s p e c i a l l y a s s o c i a t e d with a 
form o f a ton ic d y s p e p s i a , first d e s c r i b e d b y Prout , which 
is g r e a t l y benef i ted b y a c o u r s e o f hydroch lor i c a c i d or 
n i t ro -hydroch lor i c a c i d t a k e n r e g u l a r l y after mea l s . 

Carbonate of lime ( C a C O a) o c c u r s a s a n a m o r p h o u s d e p o s i t 
with e a r t h y p h o s p h a t e s ; i ts c r y s t a l l i n e form ^ 
is v e r y fare . T h e y a r e spher ica l b o d i e s 
c o m p o s e d o f n u m e r o u s r a d i a t i n g n e e d l e s 

(Fîg. 32). Fig. 82. — C r y s t a l l i n e 

Sulphuric acid o c c u r s in v e r y s m a l l q u a n - ^ Ä S S Ä ^ Ä ' Ä S S 
t i t ies in the ur ine c o m b i n e d with a l k a l i e s , a s o?îadiauÎfl î>ciete?

ed 

sulphates, a n d with indol , s k a t o l a n d p y r o c a t e c h i n a s a r o m a t i c 
e ther - su lphur ic c o m p o u n d s . 

S u l p h u r i c a c i d is chiefly d e r i v e d f r o m the d e c o m p o s i t i o n o f 
pro te ids , h e n c e its a m o u n t r u n s p a r a l l e l wi th the a m o u n t o f 
u r e a e x c r e t e d ( L A N D O I S ) . 

T h e t e s t for it is a so lu t ion o f barium chloride, which g i v e s a 
c o p i o u s p r e c i p i t a t e o f b a r i u m s u l p h a t e , in so lub le in nitric a c i d ; 
F r e u n d h a s s u g g e s t e d t h e a d d i t i o n o f a l i z a r i n - s u l p h o n a t e o f 
s o d a t o the ur ine which is then t r i t ra ted with b a r y t a water , 
a n d the s u l p h a t e s thrown d o w n a s a p u r p l e red p r e c i p i t a t e ; 
b y this m e a n s the a m o u n t c a n b e e s t i m a t e d . 

S u l p h u r o c c u r s a l s o in cys t in , in the s u l p h o - c y a n o g e n c o m -
p o u n d s , etc. 
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Urea ( C H 4 N 2 0 ) . T h i s s u b s t a n c e is p r e s e n t in the ur ine in 
a l a r g e r q u a n t i t y t h a n a n y o ther sol id . I t s f o r m a t i o n is a 
function o f the liver, a n d its pr inc ipa l s o u r c e is the n i t r o g e n o u s 
m a t t e r t a k e n a s food, b u t it is a l s o f o r m e d from the d e s t r u c -
t ion o f red b l o o d c o r p u s c l e s ( in t h e l iver) a n d o ther t i s sues , 
m u s c l e a l b u m e n , etc. 

T h e format ion o f u r e a is i n c r e a s e d b y a c lo se a t m o s -
phere , s u c h a s a k i tchen (COOK), b y p e p s i n , mal t in , 
c o m m o n sa l t , p h o s p h o r u s p o i s o n i n g , arsen ic , su lphur ic 
ac id , ch lora te o f p o t a s h , ho t b a t h s , b y e x c e s s o f n i t r o g e n o u s 
food, b y coffee, b y d r u g s which s t i m u l a t e the funct ions of 
the liver, e.g., e u o n y m i n , corros ive s u b l i m a t e , sa l i cy l i c a c i d , 
benzo ic ac id , Colchicum, b y fever, b y a c t i v e c o n g e s t i o n of 
the liver wi thout d e s t r u c t i o n o f i ts s u b s t a n c e , b y pern ic ious 
anaemia, m a l a r i a , etc. I t is not i n c r e a s e d b y m u s c u l a r 
exerc i se . 

I t s e l iminat ion is p r o p o r t i o n a l (cœteris paribus) to the 
a m o u n t o f ur ine e x c r e t e d , s o t h a t c o p i o u s d r i n k i n g o f w a t e r or 
a n y fluid, increases the e l iminat ion o f u r e a ; it is a l s o increased 
in d i a b e t e s mel l i tus a n d ins ip idus . Wil l i s d e s c r i b e d a n d 
P r o u t be l i eved in a p a t h o l o g i c a l condi t ion c h a r a c t e r i z e d b y 
e x c e s s o f u r e a e x c r e t i o n t o which t h e n a m e azoturia w a s 
g iven, b u t there is n o s u c h d i s e a s e a s a n i n d e p e n d e n t con-
dit ion. 

T h e format ion o f u r e a is d i m i n i s h e d b y fas t ing , b y d r u g s 
which d e p r e s s the funct ion o f the liver, e.g., l ead , a n d b y t h o s e 
d i s e a s e s o f the liver which d e p r e s s its funct ion or d e s t r o y i ts 
s u b s t a n c e . 

I t s e l iminat ion is c h e c k e d b y a n y t h i n g which d i m i n i s h e s 
the a m o u n t o f urine, b y pro fuse s w e a t i n g , b y d i s e a s e s of the 
k i d n e y s a n d ur inary a p p a r a t u s , b y was t ing , d i s e a s e s , a c u t e 
g o u t , chronic r h e u m a t i s m , l epra , p e m p h i g u s , m e l a n c h o l i a , 
imbeci l i ty , c a t a l e p s y , hys ter ia , a n d cholera . I t is s u p p o s e d b y 
s o m e t h a t the e x c r e t i o n o f u r e a is d i m i n i s h e d in a v e r y e a r l y 
s t a g e o f c o n t r a c t i n g B r i g h t ' s d i s e a s e , be fore s t r u c t u r a l a l t e r a -
t ions h a v e occurred in the k i d n e y ; b u t this s o - c a l l e d renal 
inadequacy is qu i t e fanciful. 

T h e d a i l y q u a n t i t y o f u r e a v a r i e s a t different a g e s ; 
a c c o r d i n g to R a l f e — 

At 5 years 180 grains. 
320 „ 

535 » 
555 » 
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C a m e r e r g i v e s the p r o p o r t i o n in chi ldren a t 064 t o r i 2 
g r a m m e s per k i l o g r a m m e o f b o d y we ight , whi le in a d u l t s the 
p r o p o r t i o n is o n l y O'S t o θ'6 g r a m m e s p e r k i l o g r a m m e . 

W o m e n e x c r e t e a b s o l u t e l y l e s s t h a n men , b u t not re la t ive ly 
in p r o p o r t i o n to the ir weight . 

T h e e s t i m a t e s for the i n h a b i t a n t s o f different countr i e s 
s h o w v a r i a t i o n s , which a r e p r o b a b l y a c c o u n t e d for b y differ-
e n c e s in d ie t : — 

Englishmen ( R A L F E ) - - - 555 grains. 
Bavarians (VOIT, R U B N E R ) - 425 „ 
Frenchmen (YVON, B E R L I O Z ) - 397 „ 
North Germans ( F L Ü G G E ) - - 352 „ 

O n e d a y ' s f a s t i n g is e n o u g h to r e d u c e the u r e a e x c r e t i o n to 
two h u n d r e d a n d e i g h t y - e i g h t g r a i n s ( R A N K E ) , whi le after 
severa l d a y s it fal ls t o n i n e t y g r a i n s ( S C H U L T Z E N ) . 

In a c u t e B r i g h t ' s d i s e a s e , when the ur ine is g r e a t l y reduced , 
the e l iminat ion o f u r e a is n e c e s s a r i l y a l s o d i m i n i s h e d ; b u t the 
p e r c e n t a g e o f u r e a which s h o u l d b e h i g h if there w e r e m e r e l y 
a reduc t ion o f the u r i n a r y water , is low, g e n e r a l l y b e l o w 2 p e r 
cent. 

In s u b - a c u t e B r i g h t ' s d i s e a s e , a s the ur ine i n c r e a s e s in 
q u a n t i t y the p e r c e n t a g e o f u r e a t e n d s to fall lower, a v e r a g i n g 
a b o u t o n e p e r cent. 

In the la ter s t a g e s the p e r c e n t a g e o f u r e a r e m a i n s low 
while i ts to ta l a m o u n t v a r i e s with the q u a n t i t y o f ur ine ; b u t 
a s this is s o m e t i m e s h i g h it m a y r e a c h a fair figure. O n l ight 
diet , with chicken a n d fish, s u c h p a t i e n t s m a y e x c r e t e from 
three h u n d r e d to four h u n d r e d g r a i n s o f urea . 

In the lithaemic form the ur ine t h r o u g h o u t the e a r l y a n d 
m i d d l e c o u r s e o f t h e d i s e a s e is m u c h i n c r e a s e d in a m o u n t , 
e x c e p t d u r i n g the o c c u r r e n c e o f a n in tercurrent a t t a c k o f a c u t e 
nephri t i s , to which t h e s e c a s e s a r e n o d o u b t v e r y l iable . In 
t h e s e e a r l y s t a g e s a n d even later, the a m o u n t o f u r e a m a y b e 
n o r m a l . 

W . S . , a g e d twenty - three , w a s s e n t to m e from the E y e 
H o s p i t a l with b i la tera l d i f fuse neuro-ret ini t i s . H e w a s a d -
m i t t e d on the 24th F e b r u a r y , 1888, a n d on the 26th his ur ine 
w a s a n a l y s e d ; it a m o u n t e d to s e v e n t y - e i g h t oz. in twenty- four 
hours , a n d c o n t a i n e d o*8 p e r cent, o f urea , e q u i v a l e n t to two 
h u n d r e d a n d n i n e t y g r a i n s in twenty - four hours . O n chicken 
diet he p a s s e d three h u n d r e d a n d s e v e n t y g r a i n s . H e d i e d in 
uraemic c o m a on A p r i l 7th, a n d his k i d n e y s were found to b e 
in a cond i t ion o f a d v a n c e d contrac t ion . T h i s c a s e s u p p o r t s 
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Fig. 84. Fig. »ö. 

ot N e w Y o r k , a n d s o l d b y M e s s r s . S o u t h a l l B r o t h e r s , 
B i r m i n g h a m {Fig. 34). 

T h e so lut ion is p o u r e d into a t u b e till it h a l f fills the bu lb , 
then s o m e ur ine is d r a w n u p into the p i p e t t e a s h i g h a s the 

the s t a t e m e n t s o f B a r t e l s , G r a i n g e r S t e w a r t a n d o thers , t h a t 
s o l o n g a s there is p o l y u r i a , the e l iminat ion o f u r e a m a y 
not b e d imin i shed . 

Detection of urea.—The p r e s e n c e o f u r e a m a y b e s t b e 

so lut ion , tne a m o u n t 01 u r e a Deing d e t e r m i n e d oy m e a s u r i n g 
the v o l u m e of n i t rogen evolved. T h i s m e t h o d is sufficiently 
a c c u r a t e for cl inical p u r p o s e s . T h e c h e a p e s t a n d s i m p l e s t 
form o f a p p a r a t u s is t h a t invented b y P r o f e s s o r D o r e m u s , 

d e m o n s t r a t e d by a d d i n g s t r o n g nitric ac id to 
a l itt le o f the c o n c e n t r a t e d ur ine or o ther 
fluid in a w a t c h g l a s s , when c r y s t a l s o f 
n i t ra te o f u r e a will form, which c a n b e 
r e c o g n i s e d b y the m i c r o s c o p e {Fig. 33) ; a n y 
a l b u m e n m u s t b e first r e m o v e d b y bo i l ing 
a n d fi ltration. 

Estimation of urea.—The m o s t conven ient 
m e t h o d o f e s t i m a t i n g u r e a is b y d e c o m p o s i n g 
it with hypochlorite or hypobromite of sodium 

HQ. AS.— C r y s t a l s of 
n i t r a t e of u r e a ar t i f i -
c i a l l y p r e p a r e d b y t h e 
a d d i t i o n of n i t r i c a c i d 
to u r i n e . 
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scratch , the b e a k o f the p i p e t t e is carefu l ly inser ted into 
the curve o f the tube , a n d the ur ine is m a d e to flow b y 
g e n t l e p r e s s u r e into the so lut ion , the g a s b e i n g g iven off a n d 
co l lec ted in the tube , w h e r e it is r e a d off a s a p e r c e n t a g e . 
W i t h a l itt le c a r e a n d p r a c t i c e there is v e r y l itt le loss , a n d 
the a p p a r a t u s is m o s t m a n a g e a b l e a n d v e r y i n e x p e n s i v e . 
A n e x c e l l e n t u r e o m e t e r is t h a t k n o w n a s G e r r a r d ' s , m a d e b y 
M e s s r s . G i b b s , C u x s o n & Co . , o f W e d n e s b u r y (Fig. 35). 

T h e so lut ion is p u t into the bot t le , a n d t w e n t y ccm. o f u r i n e * 
a r e p l a c e d in the l itt le tube . T h e a p p a r a t u s is filled with 
water , a n d the s u r f a c e s o f the fluid in t h e g r a d u a t e d t u b e a n d 
in the funnel a t the s i d e a r e b r o u g h t to the s a m e level b y 
s l i d i n g the funnel u p or down. T h e n b y p a r t i a l l y inver t ing 
the b o t t l e the so lut ion in the t u b e is b r o u g h t into c o n t a c t with 
the urine, the g a s is l iberated , a n d the resu l t can b e r e a d off a s 
a p e r c e n t a g e on the sca le . 

T h e h y p o b r o m i t e so lu t ion is m o r e energe t i c a n d r a p i d in i ts 
ac t ion than the hypochlor i te . I t s c o m p o s i t i o n is o n e h u n d r e d 
p a r t s o f c a u s t i c s o d a , two h u n d r e d a n d fifty o f water , a n d 
twenty-f ive o f b r o m i n e . I t will not k e e p well, a n d is be t t er 
m a d e fresh, but this is a v e r y d i s a g r e e a b l e proces s , a n d s h o u l d 
b e d o n e o u t o f d o o r s , or in a s t i n k - c h a m b e r . 

T h e h y p o c h l o r i t e so lu t ion is s i m p l y t h e liq. sodae chlorinatae 
o f the U . S . P h a r m a c o p o e i a m a d e b y a d d i n g ch lor ide o f l ime to 
a s a t u r a t e d so lut ion o f w a s h i n g s o d a , a n d filtering or s i p h o n -
i n g off the r e s u l t i n g so lut ion . 

In e s t i m a t i n g the a m o u n t o f u r e a it is e s sent ia l t o t a k e a 
s a m p l e o f the who le o f the ur ine for twenty - four hours , a s 
g r e a t v a r i a t i o n s occur in the a m o u n t o f u r e a p a s s e d u n d e r 
different condi t ions . T h u s the ur ine after d r i n k i n g fluids 
freely is c o p i o u s a n d c o n t a i n s a s m a l l p e r c e n t a g e o f urea , whi le 
tha t p a s s e d d u r i n g d i g e s t i o n is c o n c e n t r a t e d a n d c o n t a i n s a 
g r e a t q u a n t i t y b o t h re la t ive ly a n d a b s o l u t e l y . 

W h e n g r e a t a c c u r a c y is d e s i r e d the re su l t s s h o u l d b e cor-
rec ted for t e m p e r a t u r e a n d p r e s s u r e ( N O E L P A T O N ) . 

Uric acid ( C 5 H 4 N 4 0 3 ) is n o r m a l l y p r e s e n t in ur ine a s u r a t e 
o f s o d a , which is not d e c o m p o s a b l e b y the a c i d p h o s p h a t e o f 
s o d a to which the ur ine o w e s its a c i d react ion . I f a n y free 
a c i d is l ibera ted the u r a t e s a r e d e c o m p o s e d , a n d uric a c i d 
c r y s t a l s a r e thrown down. 

0
 Albuminous urine must be acidulated, boiled and filtered to remove 

the albumen before it is used for this test. 
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I t is or ig ina l ly f o r m e d b y the s p l i t t i n g u p o f a l b u m e n , b u t 
how a n d where this p r o c e s s t a k e s p l a c e is doubt fu l , t h o u g h a 
g o o d d e a l o f e v i d e n c e p o i n t s to the s p l e e n a s the s e a t o f the 
c h a n g e . 

T h e n o r m a l d a i l y a m o u n t e x c r e t e d is s even t o ten g r a i n s ; 
it is no t i n c r e a s e d b y n i t r o g e n o u s d ie t ( G A R R O D ) . C o o k found 
b e e f tea , L i e b i g ' s e x t r a c t , p e p s i n , ma l t in , e u o n y m i n , a n d con-
finement in a c lose a t m o s p h e r e i n c r e a s e the a m o u n t o f uric ac id . 

I t m a y b e s o m e t i m e s increased b y e x c e s s i v e u s e o f milk. 
T h e ur ine o f newly born chi ldren c o n t a i n s m u c h uric ac id ; 

it is i n c r e a s e d in febri le d i s e a s e s , a c u t e r h e u m a t i s m , p n e u m o n i a , 
a g u e a n d m a l a r i a l fevers, l eucocythaemia , c irrhos is o f the l iver, 
a n d d i a b e t e s . 

I t a c c u m u l a t e s in the b l o o d in g o u t ( G A R R O D ) , a n d is e x -
creted in g r e a t e r q u a n t i t y after a n a t t a c k . 

I t s excretion is increased b y Colchicum, corrosive s u b l i m a t e 
a n d e u o n y m i n , d i m i n i s h e d b y s a l i c y l a t e o f s o d a a n d b e n z o a t e 
o f s o d a ( N O E L P A T O N ) . I t is a l s o d i m i n i s h e d in anaemia, 
ch loros i s a n d gout , a n d b y c o p i o u s d r a u g h t s o f water , l a r g e 
d o s e s o f quinine , caffein, i od ide o f p o t a s s i u m , c o m m o n sa l t , 
c a r b o n a t e o f s o d a a n d lithia, s u l p h a t e o f s o d a , o x y g e n 
inhalat ion a n d s l i gh t m u s c u l a r e x e r t i o n ( L A N D O I S a n d 
S T I R L I N G ) . 

C r y s t a l s o f uric acid form a d e p o s i t l ike c a y e n n e p e p p e r on 
the b o t t o m or s i d e s o f the g l a s s ; if larger , they m a y look l ike 

c r y s t a l s o f b r o w n s u g a r . T h e y a s s u m e 
v a r i o u s forms , — lozenges , r h o m b o i d s , 
h e x a g o n s , s t a r s , s p i k e s , etc. {Fig. 36). 

T h e murexide react ion is the o r d i n a r y 
c h e m i c a l t e s t ; a l itt le o f the s u s p e c t e d 
m a t t e r is h e a t e d s lowly with a d r o p of 
nitric a c i d on a porce la in dish, a n d 

d r o p of d i lu te a m m o n i a is then a d d e d , 
co lour d u e to murexide is d e v e l o p e d if 

Fig. 86.—Crystal t of u r i c a c i d i n 
v a r i o u s f o r m s . 

a l lowed to cool ; a 
when a p u r p l e red 
uric a c i d is nresent . 

Quantitative e s t i m a t i o n m a y b e p e r f o r m e d b y a d d i n g five 
ccm. o f c o n c e n t r a t e d hydrochloric acid to a h u n d r e d ccm. of 
ur ine a n d a l l o w i n g it to s t a n d for for ty -e ight h o u r s in the 
d a r k , when the uric a c i d d e p o s i t s a n d m a y b e dr i ed a n d 
weighed . H a y c r a f t h a s d e v i s e d a m e t h o d b y p r e c i p i t a t i n g the 
uric ac id a s a s i lver sa l t , a n d A r t h a u d a n d B u t t e e m p l o y o n e 
which d e p e n d s u p o n the f o r m a t i o n o f a n inso lub le u r a t e with 
c o p p e r sa l t s . 
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A11tOrpllOUS urate of soda is normally present in urine, form
ing a reddish deposit in concentrated urine after it has cooled;
it is also a common deposit in febrile diseases, and in cirrhosis
and other affections of the liver. Under the
microscope it appears as slnall irregular
granules (Fig. 37), while on the addition .
of acetic acid uric acid crystallises out. Jo·;g.87.-Amorphous
.According to Roberts it consists mainly of urate of Bodo..

quadrurates which are readily decomposed by water, but
this change is prevented by the salts of the urine, especially

by the sodium chloride and potassium phos
phate. Crystalline urates are rare.

Cr)lstalline urate of soda is sometimes
deposited in the urine of children during

Fig. &3. - Hedgehog febrile attacks. 1t forms characteristic yellow
cr~'stalB of urate of
Eoda. hedgehog crystals (Fig. 38). Roberts attri-
butes the frequency of vesical calculi in children to this
deposit.

Urate of al1tl1lonia is met with in ammoniacal urine; it
has no clinical significance. It forms dark e ~
yellow spheres and pale slender dumbells fI,j) 0~
(Fig. 39)· cPc(J:>

Hippuric acid (C9HgNOs) occurs to a small Fig. 139.-Urate of am

extent in human urine; it is formed when ~~~~~s~l~a~:~~~~~n::
benzoic acid or some nearly related chemical crosses and rosettes.

body is introduced into the alimentary canal; and is also
formed in the body from proteids (LANDOIS and STIRLING).

I.. I .1 t cr(y~~aIlises) in colourless four-sided

~
prIsms rzg. 40.

~ In the herbivora it appears to replace
~,. - uric acid to a great extent in their normal

. urine.
Flf1. 4\).-Crystals of hip- Kreatinin (C4H 7NsO) is derived from

pUl'ic acid from t.he urine of
the horse. muscle kreatin; it is a normal constituent
of urine. It may be detected by adding to the urine a few
drops of a "slightly brownish" solution of nitro-prusside
of sodium and weak caustic soda, when a Burgundy red
colour is developed \vhich soon fades. On heating with
acetic acid the colour changes to green or blue.

It is increased in fevers, pneumonia, etc., diminished in
an~mia and wasting diseases; it is not diminished by fasting.

Xanthin (CSH 4N402) also occurs in normal urine in very
slnall quantity. \Vhen evaporated \vith nitri,; acid it gives a

13
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ye l low s ta in which b e c o m e s ye l l owi sh red on a d d i n g potash, 
a n d red violet on hea t ing . 

I t s o m e t i m e s f o r m s calcul i , which a r e o f a d e e p ye l low 
colour, s m o o t h a n d spher ica l . 

Sarcin or Hypoxanthin ( C 6 H 4 N 4 0 ) h a s been found o n l y in 
the ur ine o f l eucocythaemia , t h o u g h a b o d y n e a r l y re la t ed to 
it o c c u r s in n o r m a l ur ine ( S A L K O W S K I ) . W h e n e v a p o r a t e d 
with nitric acid it g i v e s a l ight yellow s ta in , which b e c o m e s 
d e e p e r b u t not r e d d i s h on a d d i n g caustic soda. 

Succinic acid ( C 4 H 6 0 4 ) occurs chiefly after a d ie t o f flesh a n d 
fat, after e a t i n g a s p a r a g u s , a n d after d r i n k i n g a lcohol . 

Lactic acid ( C 3 H 6 0 3 ) is p r e s e n t in n o r m a l urine. C o l a s a n t i 
a n d M o s c a t e l l i found it p r e s e n t in l a r g e q u a n t i t i e s in the 
urine o f so ld iers af ter a m a r c h , a n d t h e y s u g g e s t t h a t it is 
p r o b a b l y a p r o d u c t o f m u s c u l a r ac t iv i ty which p a s s e s into 
the urine. 

Oxaluric acid ( C 3 H 4 N 2 0 4 ) is p r e s e n t in t r a c e s in n o r m a l 
ur ine c o m b i n e d with a m m o n i a . I t is a d e r i v a t i v e o f ur ic ac id , 
a n d on b e i n g h e a t e d sp l i t s u p into u r e a a n d o x a l i c ac id . 

Oxalic acid ( C 2 H 2 0 4 ) is a n o r m a l cons t i tuent o f urine , a n d 
in c o m b i n a t i o n with s o d a a n d p o t a s h r e m a i n s in so lut ion. 
I t is m a i n l y der ived f rom food, e.g., t ea , r h u b a r b , etc., 
b u t m a y b e f o r m e d b y the o x i d a t i o n o f ur ic a c i d into 
o x a l u r i c a c i d ( C 8 H 4 N 2 0 4 ) , which s p l i t s u p into o x a l i c ac id 
a n d urea . 

Oxalate of lime ( C 2 C a 0 4 + 2 H 2 0 ) . C r y s t a l s o f o x a l a t e of 
l ime c a n a l w a y s b e found a m o n g a m o r p h o u s u r a t e s , if the 
ur ine h a s s t o o d s o m e t ime , b u t t h e y m a y b e d e p o s i t e d a l o n e 
or with a l itt le m u c u s in a v e r y charac ter i s t i c fleecy c loud ; 
when not v e r y a b u n d a n t t h e y m a y b e seen g l i t t e r i n g on what 
a t first s i gh t l o o k s l ike a s i m p l e m u c o u s c loud. 

O x a l a t e o f l ime is f o r m e d b y the d e c o m p o s i t i o n o f o x a l a t e 
o f s o d a a n d p o t a s h , a n d the un ion o f the a c i d with l ime 
sa l t s . 

A fleecy d e p o s i t o f o x a l a t e o f l i m e c r y s t a l s is a s s o c i a t e d 
with a spec ia l form o f a t o n i c d y s p e p s i a to which t h e n a m e of 
oxaluria h a s been g iven . 

T h e p r e c i s e cond i t i ons u n d e r which this d e p o s i t o c c u r s c a n -
not b e f o r m u l a t e d , b u t debi l i ty , anaemia , a n d v a r i o u s o r g a n i c 
d i s e a s e s o f all k i n d s a r e p r e d i s p o s i n g c a u s e s . O v e r - e a t i n g 
u n d e r certa in c o n d i t i o n s m a y b e a d irec t c a u s e . 

T h e c r y s t a l s c a n r e a d i l y b e r e c o g n i s e d u n d e r the m i c r o s c o p e 
with a power o f two h u n d r e d a n d fifty d i a m e t e r s b y their 
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s h a p e a n d h i g h re fract ive powers . T h e y a r e g e n e r a l l y 
o c t o h e d r a l or p y r a m i d a l , m o r e r a r e l y d u m b e l l s h a p e d a n d 

not u n c o m m o n l y s p h e r i c a l or o v a l {rig. 41). 
T h e s e s p h e r e s a r e s a i d b y R o b e r t s to b e 
d u m b e l l s s een endwise , a n d B e a l e s p e a k s o f 
t h e m a s d iscs . I h a v e f requent ly fa i led to 
see a s i n g l e d u m b e l l where t h e s e s p h e r o i d s 
were v i s ib le , or to t r a n s f o r m t h e m into 
d u m b e l l s b y sh i f t ing t h e m a b o u t . 

Fig. 41.—Crystals of 
o x a l a t e of l i m e , oc to -
h e d r a , p y r a m i d e , d u m -
be l l a n d s p h e r o i d . 

Cystm ( C 3 N H 7 S 0 2 ) is a left r o t a t o r y b o d y which occurs 
n o r m a l l y in the ur ine in v e r y s m a l l q u a n t i t i e s , b u t v e r y r a r e l y 
in s o l a r g e a m o u n t a s t o g i v e r i se to a d e p o s i t or the f o r m a -
t ion o f calcul i . T h e f o r m a t i o n o f cys t in is a s s o c i a t e d with the 
p r e s e n c e in the ur ine a n d faeces o f cer ta in p t o m a i n e s b e l o n g -
i n g t o the d i a m i n e c l a s s , viz. ( a , ) p e n t a - m e t h y l e n e - d i a m i n e 
( C 5 H UN ) ( c a d a v e r i n ) , a n d (/3,) t e t r a - m e t h y l e n e - d i a m i n e 
( Q H j N ) (putresc in ) . T h e s e a r e d u e to the a g e n c y o f certa in 
specif ic in tes t ina l b a c t e r i a , a n d s o m e s u c c e s s h a s a t t e n d e d the 
t r e a t m e n t o f c y s t i n u r i a b y the a d m i n i s t r a t i o n o f sa lo l a n d 
s u l p h a t e o f m a g n e s i a to p r o m o t e intes t inal an t i s eps i s . C y s t i n 

is r e c o g n i s e d b y i ts charac ter i s t i c c r y s t a l s in 
the form o f h e x a g o n a l p l a t e s {Fig. 42). 

I t is i n s o l u b l e in water , ether, a n d alcohol , 
b u t v e r y s o l u b l e in a m m o n i a a n d c a u s t i c Fig. 42. — H e x a g o n a l 

p l a t e s of c y s t i n . a lka l i e s . 
A v e r y g o o d te s t for c y s t i n is t o boi l s o m e o f i t s p o t a s h 

so lut ion , d i l u t e it with water , a n d a d d a l itt le n i t r o - p r u s s i d e of 
p o t a s h , when a beaut i fu l v io le t co lour is d e v e l o p e d . 

Leucin ( C 6 H 1 3N 0 2 ) a n d Tyrosin ( C 9 H n N 0 3 ) occur in the 
ur ine in a c u t e y e l l o w a t r o p h y o f the liver. T h e y a r e p r o d u c t s 
o f t h e p a n c r e a t i c d i g e s t i o n , b u t a r e n o r m a l l y further o x i d i s e d 
into urea . 

L e u c i n , p r e c i p i t a t e d s p o n t a n e o u s l y or o b t a i n e d b y e v a p o r a -
t i n g a n a lcoho l i c e x t r a c t of the urine , o c c u r s in the form of 

A c c o r d i n g to A n d e r s o n b o t h a r e fre- c i ^ w w c ' h . ^ i t ^ p o ^ i s T d 

q u e n t l y p r e s e n t in the ur ine o f l iver d i s e a s e s . S h e a v e s of tyrosin. 

Melanin is a p i g m e n t u s u a l l y found in the ur ine o f p e r s o n s 
the s u b j e c t o f m e l a n o t i c g r o w t h s , b u t e x c e p t i o n a l l y a t t i m e s 

ye l lowish b r o w n bal l s . T y r o s i n f o r m s s i lky , 
co lour l e s s s h e a v e s {Fig. 43) o f need les . 
W h e n s l i gh t ly h e a t e d with a few d r o p s 
o f c o n c e n t r a t e d s u l p h u r i c a c i d it d i s s o l v e s 
with a t e m p o r a r y d e e p red colour. 
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in o thers ( S E N A T O R ) . I t b e c o m e s b l a c k on e x p o s u r e t o t h e 
air. I n a c a s e o f m i n e the ur ine w a s a d i r t y g r e e n i s h brown 
colour, which g a v e the charac ter i s t i c reac t ion o f b e c o m i n g 
per fec t ly b l a c k with so lut ion of ferric chloride. W i t h s o d i u m 
n i t r o - p r u s s i d e a n d c a u s t i c p o t a s h it b e c a m e first violet a n d 
then a s p l e n d i d c lare t c o l o u r ; on a d d i n g acet ic ac id this 
c h a n g e d to b l u e ; o ther a c i d s p r o d u c e d the s a m e effect. W i t h 
s o d i u m n i t r o - p r u s s i d e a n d a m m o n i a it first b e c a m e dul l red 
then dul l violet, a n d on a d d i n g ace t i c a c i d a s p l e n d i d d a r k 
g r e e n i s h b l u e w a s d e v e l o p e d . T h e r e were no a b s o r p t i o n 
b a n d s , a n d nei ther ind ican , p y r o c a t e c h i n , nor p y r o c a t e c h u i c 
ac id w a s present . 

T h e t e s t for it is so lut ion o f ferric chlor ide , with which it 
g ives , a s a l r e a d y s t a t e d , a perfec t ly b l a c k colour. 

Indican ( C 8 H 6 N K S 0 4 ) is f o r m e d in the intes t ine b y the 
p a n c r e a t i c d iges t ion , or b y p u t r e f a c t i v e c h a n g e . I t is der ived 
from indol ( C 8 H 7 N ) . B y o x i d a t i o n it f o r m s ind igo -b lue . 

I t is i n c r e a s e d in t h e ur ine in in tes t ina l d i s e a s e s , p r o l o n g e d 
cons t ipa t ion , hernia , t y p h o i d fever, c a n c e r o f the bowel , in 
A d d i s o n ' s d i s e a s e , d i a b e t e s , B r i g h t ' s d i s e a s e , n e r v o u s d i s e a s e s , 
per i toni t i s , cholera , f rac tures , o s t e o m y e l i t i s , etc. T h e l a r g e s t 
q u a n t i t y I h a v e ever seen w a s in the v e r y s c a n t y ur ine o f a 
hys ter ica l pat ient . O r d h a s d e s c r i b e d a ca l cu lus f o r m e d from it. 

T h e b e s t t e s t is to a d d to e q u a l q u a n t i t i e s of c o n c e n t r a t e d 
hydroch lor i c ac id a n d urine, d r o p b y d r o p , a so lu t ion ol 
hydroch lor i t e o f l ime , a n d s h a k e unti l a b l u e co lour is 
d e v e l o p e d ; if the m i x t u r e is s h a k e n u p with c h l o r o f o r m the 
b l u e c o l o u r i n g m a t t e r is t a k e n u p b y it a n d c a n b e o b t a i n e d 
a s a d e p o s i t when the ch loroform e v a p o r a t e s . 

Hydrochinon ( C 6 H e 0 2 ) is the s u b s t a n c e which g i v e s the 
d a r k co lour to ur ine in c a s e s o f c a r b o l i c a c i d p o i s o n i n g . It is 
f ormed b y o x i d a t i o n . 

C 6 H e O + Ο = C e H 6 0 2 . 

carbolic acid. oxygen. hydrochinon. 
Pyrocatechin ( C e H e 0 2 ) is a n i s o m e r o f h y d r o c h i n o n , a n d 

a l s o g i v e s a d a r k co lour to ur ine , e s p e c i a l l y where putre fact ion 
h a s occurred . 

A leap ton ; Pyrocatechin; Protocatechuic, Uroleucic a n d 
Uroxanthic Acids. 

B ö d e k e r d i s c o v e r e d a s u b s t a n c e in the ur ine which d a r k e n s 
in the p r e s e n c e o f a l k a l i e s , n a m e d b y h i m a l c a p t o n . 

T h i s is s a i d b y E b s t e i n a n d M ü l l e r to b e p y r o c a t e c h i n , 
while W a l t e r G. S m i t h t h i n k s it p r o t o c a t e c h u i c ac id . 
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K i r k be l i eves it to b e a c o m p o u n d b o d y c o n t a i n i n g a t 
l ea s t two c o m p o n e n t s , which h e h a s n a m e d uro leuc ic a n d 
u r o x a n t h i c ac ids . 

In a c a s e o b s e r v e d b y K r a s k e , a m a n a g e d s i x t y - e i g h t h a d 
been the s u b j e c t o f a l c a p t o n u r i a s ince ch i ldhood . H i s ur ine 
c o n t a i n e d p y r o c a t e c h i n a n d h y d r o c h i n o n - c a r b o n i c ac id . 
K r a s k e found t h a t t h e e x c r e t i o n o f t h e l a t t er w a s i n c r e a s e d 
when t y r o s i n w a s m i x e d with his food. 

Grape sugar ( C 6 H 1 20 6 ) is p r e s e n t in t r a c e s ('03 p e r cent .) 
in n o r m a l urine , b u t in l a r g e r q u a n t i t i e s in the ur ine o f 
d i a b e t e s mel l i tus . 

M i l k s u g a r is s a i d t o b e s o m e t i m e s p r e s e n t in the ur ine o f 
p r e g n a n t or n u r s i n g w o m e n . 

P h y s i o l o g i c a l t r a c e s o f s u g a r a r e n o t r e c o g n i s a b l e b y the 
o r d i n a r y tes t s . 

T e m p o r a r y or i n t e r m i t t e n t funct iona l g l y c o s u r i a occurs , 
b u t is rare . 

In v a r i o u s s e r i o u s o r g a n i c d i s e a s e s o f the bra in a n d sp ina l 
c o r d g l y c o s u r i a m a y b e o c c a s i o n a l l y m e t with. 

T h e m o d e in which s u g a r is p r o d u c e d is no t y e t ful ly u n -
d e r s t o o d . G l y c o s u r i a o c c u r s when t h e cen tre for the h e p a t i c 
v a s o - m o t o r nerves in the floor o f the fourth ventr ic le is p u n c -
tured , or af ter s ec t ion o f the v a s o - m o t o r c h a n n e l s in the cord , 
or sec t ion o f the v a s o - m o t o r nerves g o i n g t o the liver. G l y c o -
s u r i a s o i n d u c e d m a y b e s t o p p e d b y sec t ion o f the s p l a n c h n i c 
nerves . P o i s o n s which p a r a l y s e the v a s o - m o t o r n e r v e s o f the 
liver, e.g., ch loro form, ether , a n d chloral , p r o d u c e t h e s a m e 
effect. 

T h e p r e v a l e n t e x p l a n a t i o n o f t h e s e fac t s is t h a t t h e liver 
n o r m a l l y c o n v e r t s its g l y c o g e n into s u g a r in s u c h q u a n t i t i e s 
a s c a n b e o x i d i s e d in t h e t i s s u e s into w a t e r a n d c a r b o n i c ac id ; 
b u t when there is a n e x c e s s i v e s t i m u l u s t o the liver, it c o n v e r t s 
m o r e g l y c o g e n into s u g a r t h a n c a n b e b u r n t off, a n d the 
e x c e s s a p p e a r s in t h e ur ine . M o d e r n o b s e r v a t i o n s m a k e it 
p r o b a b l e t h a t the c o n v e r s i o n is a funct ion o f the a c t i v i t y o f the 
l iver cel ls on food pr inc ip le s , c a r b o - h y d r a t e s , p e p t o n e , a n d f a t 

T h e o r d i n a r y c l inical t e s t for s u g a r is with Fehling's so lu -
t ion,* p e r f o r m e d in t h e fo l lowing m a n n e r . 

* Martindale's formula :—(1,) Copper sulphate, 181 grains ; distilled 
water, to 6 ounces ; dissolve. (2,) Neutral potassium tartrate, 728 grains ; 
caustic soda, 360 grains ; distilled water to 6 ounces ; dissolve. On mix-
ing these two solutions in equal columns Fehling's solution is formed, of 
which 10 cc. will be decolorised and reduced by 0*05 grm. of diabetic sugar. 
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Boi l a b o u t a d r a c h m o f the so lu t ion in a t e s t t u b e , a d d a n 
e q u a l q u a n t i t y o f ur ine , boi l a g a i n ; i f s u g a r is p r e s e n t the 
ye l l ow s u b o x i d e o f c o p p e r is thrown down. 

A l b u m e n c a u s e s a d i r t y p u r p l e p r e c i p i t a t e , a l b u m o s e turns 
F e h l i n g r o s e p ink , a n d uric ac id , u r a t e s , kreat in in , g l y c u r o n i c 
ac id , a l d e h y d e lact ic ac id , l a c t a t e s a n d lac tose , a r e all s t a t e d 
to r e d u c e copper . T h e m o s t cer ta in a n d t r u s t w o r t h y t e s t is 
f e rmenta t ion b y carefu l ly w a s h e d y e a s t , in a t e s t tube , or 
spec ia l t u b e inverted over m e r c u r y , a n d k e p t in a w a r m p l a c e ; 
if a s l itt le a s o*i per cent, is p r e s e n t it m a y b e d e t e c t e d b y a 
b u b b l e o f C 0 2 co l l ec t ing a t the u p p e r e n d o f the tube . 

Trommer's test.—The ur ine is r e n d e r e d a l k a l i n e with liq. 
p o t a s s s e a n d c o p p e r s u l p h a t e so lut ion , a d d e d d r o p b y d r o p 
until the cupr i c o x i d e f o r m e d c e a s e s to b e d i s s o l v e d . T h e 
m i x t u r e is then boi led , a n d reduct ion o f the cupr ic o x i d e fol lows 
if s u g a r is present . 

Moore's test.—The ur ine is t r e a t e d with liq. po tassae a n d 
boi led , when it t u r n s b r o w n in the p r e s e n c e o f s u g a r , b u t the 
react ion is ne i ther certa in nor de l icate . 

Johnson's test.—Put a b o u t h a l f a d r a c h m o f a s a t u r a t e d so lu -
tion o f Picric acid in a t e s t tube , a d d a few d r o p s o f d i lu te Liq. 
potassœ ( ι to 10), boil the m i x t u r e , a d d a n e q u a l q u a n t i t y of 
ur ine a n d boil a g a i n ; if a s m u c h a s o n e g r a i n o f s u g a r per 
o u n c e b e p r e s e n t the l iquid will b e c o m e q u i t e opaque, b u t a 
certa in a m o u n t o f r e d d i s h b r o w n co loura t ion t a k e s p l a c e 
whether s u g a r b e p r e s e n t or not. 

Rubner's test.—To 10 cc. o f ur ine a d d the s a m e a m o u n t oi 
c o n c e n t r a t e d so lu t ion o f neutra l a c e t a t e o f l ead , a n d filter. 
T o the filtrate a d d a m m o n i a d r o p b y d r o p unti l a th ick c h e e s y 
p r e c i p i t a t e is formed. H e a t c a u t i o u s l y to 8 o ° C . (176

0
 F . ) , 

when the p r e c i p i t a t e will turn a r o s e red , a n d on further h e a t -
ing a coffee brown if s u g a r is present . T h i s t e s t is s a i d to 
de tec t the p r e s e n c e o f 0*25 p e r cent, o f s u g a r . 

Phenyl-hydrazin test (von J a k s c h ) . — T w o p a r t s o f h y d r o -
c h l o r a t e o f p h e n y l - h y d r a z i n ( twice a s m u c h a s will lie on 
the p o i n t o f a knife) a n d three p a r t s o f a c e t a t e o f s o d a a r e 
p l a c e d in a t e s t t u b e with 6 t o 8 cc. o f urine. I f the s a l t s d o 
not d i s s o l v e when t h e fluid is w a r m e d a l i tt le w a t e r is a d d e d , 
a n d the tes t t u b e p l a c e d for t w e n t y to th ir ty m i n u t e s in boi l -
i n g water . A f t e r th is it is t a k e n o u t a n d p u t into a vesse l 
c o n t a i n i n g co ld water . I f s u g a r is p r e s e n t a ye l l ow c r y s t a l -
l ine p r e c i p i t a t e f o r m s a t once , which is seen u n d e r the m i c r o -
s c o p e to c o n s i s t of ye l l ow need le s d e t a c h e d or a r r a n g e d in 

198 
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r a d i a t i n g c lusters . T h i s t e s t is a p p l i c a b l e to a n y m o r b i d 
urine, a n d in the p r e s e n c e o f a l b u m e n . 

O t h e r t e s t s , such a s i n d i g o - c a r m i n e , sa fran in , a n d b i s m u t h , 
e x i s t , b u t t h e y a r e no t s o c o m m o n l y e m p l o y e d a n d h a v e n o 
s p e c i a l a d v a n t a g e s . 

T h e quantitative estimation o f s u g a r is m a d e with F e h l i n g ' s 
so lut ion. T h e n e c e s s a r y a p p a r a t u s c o n s i s t s o f a bure t t e , a 
100 cc. g l a s s m e a s u r e , a whi te porce la in d i sh , a n d a sp ir i t 
l a m p . , M e a s u r e off 10 cc. o f F e h l i n g ' s so lut ion with t h e 
100 cc. g l a s s , d i lu te with d i s t i l l ed w a t e r u p to 50 c c , p o u r into 
d i sh a n d se t on to boil. M e a s u r e 10 cc. o f ur ine in t h e s a m e 
way , a n d d i lu te u p to 100 cc. ( t h a t is to ten v o l u m e s ) , a n d fill 
the b u r e t t e with the d i l u t e d ur ine u p to the zero m a r k . I f the 
urine is t u r b i d it s h o u l d b e filtered, a n d a l b u m e n m u s t b e 
r e m o v e d b y boi l ing. W h e n the d i lu t ed F e h l i n g h a s b e g u n to 
boil the ur ine s h o u l d b e run in from the b u r e t t e d r o p b y d r o p , 
the o p e r a t o r s t i rr ing m e a n w h i l e , a n d from t i m e t o t i m e 
r e m o v i n g the l a m p s o a s to let the r e d u c e d c o p p e r set t le , a n d 
to n o t e t h e s t a t e o f t h e fluid. W h e n the b l u e co lour h a s 
ent ire ly d i s a p p e a r e d , r e a d off the q u a n t i t y o f d i l u t e d urine 
which h a s been requ ired to effect th is ; this q u a n t i t y c o n t a i n s 
e x a c t l y 005 g r m . o f s u g a r . L e t u s s u p p o s e t h a t this w a s 10cc. 
o f d i lu te ur ine , then in o r d e r to find t h e p e r c e n t a g e o f s u g a r 
p r e s e n t w e m u s t s a y , i f 10 cc. of d i l u t e ur ine c o n t a i n s 0*05 
g r m . o f s u g a r , h o w m u c h will 100 cc. c o n t a i n ? O r a s 
IO : IOO : : 0*05 : x. 

B u t the ur ine w a s d i l u t e d to ten v o l u m e s , therefore th is figure 
m u s t b e m u l t i p l i e d b y ten, a n d the resu l t is 5 p e r cent. A s a 
rule it is i m p o r t a n t to d e t e r m i n e not t h e p e r c e n t a g e , b u t the 
a c t u a l q u a n t i t y p a s s e d da i ly . T h i s is e a s i l y d o n e b y r e d u c -
ing the n u m b e r o f o u n c e s o f ur ine to g r a i n s , m u l t i p l y i n g b y 
the a m o u n t per c e n t , a n d d i v i d i n g b y a h u n d r e d . F o r 
e x a m p l e , i f 43,200 g r a i n s o f ur ine h a v e been p a s s e d in twenty -
four hours , a n d a por t ion o f th is t e s t e d a s a b o v e h a s been 
shown to conta in 5 p e r cent, o f s u g a r , then

 4 8
»

2
y

y 5
 = 2,160 g r s . 

o f s u g a r p a s s e d in t w e n t y - f o u r hours . 
A r o u g h q u a n t i t a t i v e e s t i m a t e m a y b e m a d e b y f e r m e n t a -

t ion ; the ur ine is d i v i d e d into t w o p o r t i o n s , which a r e p l a c e d 
s i d e b y s i d e in a w a r m p l a c e a n d y e a s t a d d e d to o n e only. 
A f t e r s o m e h o u r s t h e speci f ic g r a v i t y o f b o t h is t a k e n , a n d . 
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a c c o r d i n g to S i r W i l l i a m R o b e r t s , the q u a n t i t y o f s u g a r is 
r e p r e s e n t e d b y e a c h u n i t o f specif ic g r a v i t y los t b y f e r m e n t a -
t ion b e i n g e q u a l to o n e g r a i n o f s u g a r p e r ounce . F o r e x -
a m p l e , the sp . gr. of the ur ine is 1040; two p o r t i o n s a r e p l a c e d 
s i d e b y s ide , a n d y e a s t a d d e d to N o . 1 only. A t the end of 
e ight h o u r s N o . 2 h a s a specif ic g r a v i t y o f 1042 ( d u e t o 
e v a p o r a t i o n ) , a n d N o . 1 is o n l y 1006 ; the dif ference o f 36 
r e p r e s e n t s 36 g r a i n s o f s u g a r per ounce , or 7*5 p e r cent. 

T h e araosaccharometer is a n i n s t r u m e n t c o n s i s t i n g o f a 
f lask with a l o n g neck on which a s c a l e is m a r k e d . T h e flask 
is filled with ur ine a n d b a l l a s t e d with y e a s t unti l it s i n k s to 
zero on the s c a l e ; a s f ermenta t ion t a k e s p l a c e the flask r i ses , 
a n d the s c a l e on the neck g i v e s the a m o u n t o f s u g a r . 

T h e Polarimeter a f fords a r e a d y m e a n s o f e s t i m a t i n g the 
a m o u n t of s u g a r in ur ine p r e v i o u s l y p r e c i p i t a t e d with l ead 
a c e t a t e a n d filtered. A ser ies o f e s t i m a t i o n s m a d e b y Dr . 
J . W. R u s s e l l s h o w e d t h a t the re su l t s were s l i g h t l y be low 
t h o s e o b t a i n e d b y F e h l i n g ' s so lut ion or f ermentat ion , b u t were 
suff iciently c o n s t a n t to p r o v e t h a t the i n s t r u m e n t is t rus t -
w o r t h y in p r a c t i s e d h a n d s ; the p e r s o n a l e q u a t i o n f o r m s 
t o o l a r g e a factor to m a k e it s u i t a b l e for the u s e o f s t u d e n t s . 

Acetone ( C H 3 C O C H 3 ) is m e t with in the ur ine o f a d v a n c e d 
c a s e s o f d i a b e t e s , o f m a n y a c u t e febri le d i s e a s e s , e.g., m e a s l e s , 
s c a r l a t i n a , p n e u m o n i a , after the inges t ion o f a lcoho l ( B U L L ) , 

a n d even in the ur ine o f h e a l t h y chi ldren ( B A G I N S K Y ) . 
R a l f e ' s modi f icat ion o f L i e b e n ' s i o d o f o r m tes t is p e r f o r m e d 

b y bo i l ing a d r a c h m of liq. p o t a s s s e with twenty g r a i n s o f 
i o d i d e o f p o t a s s i u m in a t e s t tube , a n d then u p o n the s u r f a c e 
o f this floating a n e q u a l q u a n t i t y o f urine. A t the j u n c t i o n o f 
the two fluids a r i n g o f p h o s p h a t e s is f ormed , which in the 
p r e s e n c e o f a c e t o n e b e c o m e s s t u d d e d with ye l l ow p o i n t s o f 
i o d o f o r m ; u n f o r t u n a t e l y a lcohol a n d lact ic ac id g i v e the s a m e 
react ion. 

T h e b e s t t e s t is t h a t d e v i s e d b y L e Nobe l . P o u r a b o u t a n 
o u n c e o f ur ine into a ur ine g l a s s , a d d a d r a c h m or two o f a 
so lut ion o f n i t r o - p r u s s i d e o f s o d i u m (5 g r a i n s to 1 ounce ) , a n d 
a few d r o p s o f s t r o n g ammonia. A f t e r s t a n d i n g a few 
m i n u t e s a r o s e v io let co lour is d e v e l o p e d , which, if m u c h 
a c e t o n e is present , will r e q u i r e d i l u t i n g with w a t e r to b r i n g 
o u t the br i l l iancy o f its colour. 

A c e t o n e is p r o b a b l y f o r m e d in the ur ine b y the b r e a k i n g u p 
o f a c e t o - a c e t i c a c i d into a c e t o n e a n d c a r b o n d i o x i d e . 

C H 8 , C O , C H 2 , C O O H = C H 3 , C O , C H 3 , + C O , . 
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Aceto-acetic acid or diacetic acid ( C H 3 , C O , C H 2 , C O O H ) is 
p r e s e n t in the ur ine o f d i a b e t e s , a n d g i v e s a red co lora t ion 
with ferric chloride solution, which d i s a p p e a r s on hea t ing . 
T h i s ferric chloride reaction w a s a t o n e t i m e t h o u g h t to b e a 
tes t for ace tone . A c c o r d i n g to L e N o b e l the s a m e reac t ion 
is g iven b y / 3 -oxybutyr i c ac id , s u l p h o - c y a n o g e n , ace t i c a n d 
formic a c i d c o m p o u n d s , o n l y di f fer ing b y n o t d i s a p p e a r i n g 
on the a p p l i c a t i o n o f heat . 

T h e l a r g e n u m b e r o f s u b s t a n c e s which g i v e th i s reac t ion 
a c c o u n t s for its b e i n g s o c o m m o n l y m e t with, a s in c o m a , 
chronic B r i g h t ' s d i s e a s e , per i typh l i t i s , s t r a n g u l a t e d hernia , 
a f ter m i n o r s u r g i c a l o p e r a t i o n s , a n d in s u l p h u r i c ac id 
p o i s o n i n g ( W I N D L E ) . 

Bile pigment or bilirubin ( C 3 2H 3 eN 4 0 6 ) is p r e s e n t in the 
ur ine in c a s e s o f j a u n d i c e , s o m e t i m e s be fore a n y c h a n g e is to 
b e o b s e r v e d in the sk in or conjunct ivae. I t co lours t h e ur ine 
d e e p ye l low, m a h o g a n y brown, or o l ive green . T h e la s t 
co lour is d u e to p a r t i a l o x i d a t i o n o f the b i l irubin to biliverdin 
( C 3 2H 3 6N 4O g) . B i l e - s t a i n e d ur ines m a y turn grass green f rom 
this c h a n g e , which o n l y t a k e s p l a c e when the ur ine is u n d e r -
g o i n g d e c o m p o s i t i o n . 

T h e p e c u l i a r co lour o f b i l e - s t a i n e d ur ine c a n b e u s u a l l y 
r e c o g n i s e d b y the eye , even when o n l y a s m a l l q u a n t i t y o f the 
p i g m e n t is p r e s e n t ; b u t s o m e d a r k ur ines look v e r y m u c h a s 
if t h e y c o n t a i n e d a l a r g e q u a n t i t y o f b i le p i g m e n t unti l they 
a r e well d i lu t ed with water . 

T h e b e s t w a y o f t e s t i n g for b i le p i g m e n t is to d i lu te a 
c o u p l e o f o u n c e s o f the ur ine to the co lour o f s h e r r y in a ur ine 
g l a s s , a d d a d r a c h m or two o f s t r o n g nitric acid c o n t a i n i n g 
s o m e nitrous acid ( s u c h nitric ac id h a s a ye l low co lour) , or 
w e a k liq. iodi (1 t o 10 o f w a t e r ) ; if b i le p i g m e n t b e p r e s e n t a 
g r a s s g r e e n co lour is d e v e l o p e d . S o m e t i m e s o n e a n d s o m e -
t i m e s the o ther o f t h e s e t e s t s g i v e s the b e s t result . 

T h e m e t h o d b y d i lut ion in a ur ine g l a s s is r e c o m m e n d e d a s 
g i v i n g m u c h be t t er re su l t s t h a n the p l a n o r d i n a r i l y fol lowed 
o f m a k i n g a p l a y o f c o l o u r s b y m i x i n g a d r o p o f ur ine with a 
d r o p o f nitr ic ac id on a whi te p o r c e l a i n d i sh . 

Bile acids, g l y c o c h o l i c ( C 2 6H 4 3N 0 6 ) a n d taurocho l i c 
( C 2 6H 4 5N S 0 7 ) a c i d s a r e often p r e s e n t in the ur ine o f j a u n d i c e . 

T h e v a r i o u s t e s t s for t h e s e a c i d s a r e u n s a t i s f a c t o r y . P e t t e n -
kofer's well k n o w n r e a c t i o n with s u g a r a n d s u l p h u r i c ac id 
c a n n o t b e o b t a i n e d when a p p l i e d t o t h e ur ine d irect ly , b u t 
t h e a c i d s m u s t b e first i so la ted . 
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T h e fo l lowing te s t is r e c o m m e n d e d b y H a y . S p r i n k l e a 
l i tt le precipitated sulphur on the s u r f a c e o f the urine. I f b i le 
a c i d s a r e p r e s e n t the g r a i n s o f s u l p h u r float, i n s t e a d o f s i n k i n g 
a s t h e y o therwise d o ; b u t it d o e s n o t a p p e a r to b e o f a n y 
va lue . 

Ol iver's t e s t c o n s i s t s o f p o w d e r e d p e p t o n e 2 g r m s . ; sa l i cy l i c 
a c i d 0*25 g r m . ; ace t i c a c i d 30 d r o p s ; d is t i l l ed w a t e r 240 
g r m s . T o 4 cc. o f the so lut ion a d d t w e n t y d r o p s o f the ur ine 
to b e t e s t e d ; if b i le a c i d s a r e p r e s e n t an o p a l e s c e n c e is p r o -
d u c e d , v a r y i n g in in tens i ty with their q u a n t i t y . 

Fat or oil g l o b u l e s m a y b e found in the ur ine after the 
p a s s a g e o f a catheter , a n d a r e o f c o u r s e der ived f rom the oil 
u s e d on the i n s t r u m e n t ; t h e y a r e m e t with a l s o in phthis i s , 
pyaemia, l o n g s t a n d i n g s u p p u r a t i o n , a n d p h o s p h o r o u s p o i s o n -
ing, from fa t ty d e g e n e r a t i o n o f p u s , or o f renal or ves ica l 
ep i the l ium ; b u t in all t h e s e condi t ions they a r e p r e s e n t on ly 
in q u a n t i t i e s r e c o g n i s a b l e b y the m i c r o s c o p e . 

In chyluria the ur ine is m i l k y from a d m i x t u r e o f fat. T h i s 
condi t ion occurs s o m e t i m e s in p r e g n a n c y a n d lac ta t ion . Mr. 
F r o s t , o f Y a r d l e y , a y e a r or two a g o b r o u g h t m e the ur ine o f 
a y o u n g u n m a r r i e d girl , who, h a v i n g b e c o m e p r e g n a n t , h a d 
c o m p r e s s e d her a b d o m e n so m u c h in order to concea l her 
condi t ion a s to c a u s e c e d e m a of the l egs , th ighs , vu lva , a n d 
lower p a r t o f the a b d o m e n . A f t e r her conf inement the ur ine 
b e c a m e m i l k y a n d r e m a i n e d s o for s o m e d a y s ; it c o n t a i n e d 
fa t ty g r a n u l e s , Cholesterin, a n d a l b u m e n , b u t no s u g a r . 

F r a n c o t t i h a s d e s c r i b e d a s o m e w h a t s i m i l a r c a s e in which a 
w o m a n who h a d never r e s i d e d in the t rop ic s p a s s e d c h y l o u s 
ur ine in e a c h p r e g n a n c y . W i t h res t it d i m i n i s h e d or d i s a p -
p e a r e d , r e c u r r i n g on g o i n g about . 

In b o t h t h e s e c a s e s there w a s p r o b a b l y s o m e r u p t u r e o f 
d i l a t e d l y m p h a t i c s wi th e s c a p e o f l y m p h or c h y l e into the 
urine. 

R o s s b a c h h a s p u b l i s h e d a c a s e o f a y o u n g girl wi th mi tra l 
insuff iciency w h o p a s s e d m i l k y ur ine b o t h b y d a y a n d b y 
night. T h e d a i l y q u a n t i t y o f fat e x c r e t e d v a r i e d f rom 1*5 t o 
10 g r a m m e s . T h e ur ine a l s o c o n t a i n e d a l b u m e n . T h e 
pat i en t h a d d i m i n i s h e d liver d u l n e s s , a n d h e s u g g e s t s t h a t it is 
p o s s i b l e the condi t ion d e p e n d e d in s o m e w a y u p o n d i s e a s e o f 
the liver. 

Endemic chyluria o c c u r s c o m m o n l y in I n d i a , C h i n a , a n d the 
S t r a i t s in p e r s o n s w h o s e b l o o d is in fes ted b y the p a r a s i t i c 
n e m a t o d e , filaria sanguinis hominis. C h y l u r i a is c a u s e d when 
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the l y m p h a t i c s g e t o b s t r u c t e d t h r o u g h t h e i m p a c t i o n o f a b o r -
t ive o v a in the d u c t s (MANSON). 

F a t t y a c i d s , e.g., b u t y r i c ac id , a r e s o m e t i m e s p r e s e n t in the 
urine. 

Cholesterin ( C 2 4H 4 40 ) is m e t with in c h y l o u s urine , in fa t ty 
d e g e n e r a t i o n o f the k i d n e y , in d i a b e t e s , j a u n d i c e , a n d in the 
ur ine o f e p i l e p s y t r e a t e d with p o t a s s i u m b r o m i d e ( P O H L ) , 
while it en ter s into the cons t i tu t ion o f cer ta in u r i n a r y calculi . 

I t s c r y s t a l s c a n b e r e c o g n i s e d u n d e r the m i c r o s c o p e a s l a r g e 
thin r h o m b o i d a l co lour le s s p l a t e s {Fig. 4 4 ) . 
W i t h i od ine a n d s u l p h u r i c a c i d t h e y turn to 
d e e p b l u e or vio let colour. 

A further t e s t m a y b e m a d e b y d i s s o l v 
i n g the C h o l e s t e r i n wi th c h l o r o f o r m in a 
tes t t u b e , a d d i n g c o n c e n t r a t e d s u l p h u r i c 
a c i d a n d s h a k i n g for s o m e m i n u t e s ; the ofSioié7terin?

alsorplate8 

ch loro form in t h e p r e s e n c e o f t h e s l i g h t e s t t r a c e o f C h o l e s t e r i n 

b e c o m e s c i tron ye l low, with a l a r g e r q u a n t i t y , b l o o d red or 
purp le . O n the a d d i t i o n o f w a t e r to the ch loro form so lut ion 
it b e c o m e s q u i c k l y b lue , then g r e e n , a n d finally yel low. 
W i t h g l a c i a l ace t i c a c i d the vio let so lu t ion s h o w s a g r e e n 
fluorescence. 

Albumen.—By a l b u m e n is m e a n t s e r u m a l b u m e n , with its 
a c i d a n d a l k a l i n e modi f i ca t ions , a n d s e r u m g l o b u l i n ( p a r a -
g lobul in ) . 

I t m u s t b e b o r n e in m i n d t h a t t h e cl inical e x a m i n a t i o n of 
the ur ine is not a scientif ic enquiry , b u t a p r a c t i c a l m e t h o d 
founded u p o n e m p i r i c a l a s well a s u p o n scientif ic d a t a . T h e r e 
a r e a l b u m i n o i d b o d i e s in the ur ine which h a v e n o k n o w n clini-
cal s igni f icance , a n d t h e s e c a n o n l y e m b a r r a s s the prac t i t i oner 
w h o is l o o k i n g for a s i g n t o which h e a t t r i b u t e s a s igni f icance 
b a s e d u p o n a p u r e l y e m p i r i c a l f oundat ion . P o s n e r h a s 
p r o v e d t h a t a m i n u t e a m o u n t o f s e r u m a l b u m e n is a c o n s t a n t 
cons t i tuent o f n o r m a l ur ine , s o t h a t if w e c o u l d o b t a i n a v e r y 
d e l i c a t e t e s t for a l b u m e n it w o u l d b e a c t u a l l y m i s l e a d i n g 
to us . 

I h a v e def ined a l b u m i n u r i a a s the presence in the urine of a 
substance which is coagulable by heat or precipitated by neutra-
lisation. T h i s def init ion inc ludes s e r u m a l b u m e n , with its 
modi f i ca t ions , a n d s e r u m g lobul in , whi le it e x c l u d e s a v a r i e t y 
o f a l b u m i n o u s s u b s t a n c e s which a r e s o m e t i m e s p r e s e n t in urine, 
b u t c o n c e r n i n g w h o s e p a t h o l o g i c a l r e l a t i o n s h i p s we k n o w very 
little. 
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In o r d e r to find m i n u t e t r a c e s o f a l b u m e n the fo l lowing 
m e t h o d a n d p r e c a u t i o n s s h o u l d b e care fu l ly a d h e r e d to. A l b u -
m e n is m o s t c o n s t a n t l y p r e s e n t in the ur ine p a s s e d in the 
forenoon, s o t h a t it is b e s t to o b t a i n a s p e c i m e n p a s s e d a t t h a t 
t i m e if poss ib l e . 

P u t r i d ur ine is unfit for d e t e c t i n g t r a c e s o f a l b u m e n , a n d 
t u r b i d ur ine , u n l e s s the t u r b i d i t y b e d u e to u r a t e s which will 
d i s a p p e a r on hea t ing , s h o u l d b e filtered. 

F i l l a t e s t t u b e two- th i rds full o f ur ine , ho ld it b y the lower 
e n d a n d boil the u p p e r h a l f well over a sp ir i t l a m p , then a c i d -
u l a t e with two or three d r o p s o f dilute acetic acid. I f there is 
a n y diff iculty in r e c o g n i s i n g a c loud , ho ld the t u b e a g a i n s t a 
s h a d e d b a c k - g r o u n d with the l ight fa l l ing from a b o v e , when 
the fa intes t h a z e will b e a p p a r e n t b y c o n t r a s t with the l a y e r of 
unbo i l ed c lear fluid below. I f the r o o m is b a d l y l ighted , or 
the e x a m i n a t i o n is m a d e b y artif icial l ight , a v e r y faint h a z e 
m a y e s c a p e detect ion. 

T h i s h a z e i n d i c a t e s the p r e s e n c e o f s e r u m a l b u m e n or 
s e r u m g lobul in . T h e r e is no s i n g l e o p e r a t i o n b y which t h e s e 
can b e di f ferent iated. I f it is d e s i r e d to d o s o a por t ion of 
the ur ine m u s t b e s a t u r a t e d with c o m m o n s a l t or with m a g -
n e s i u m s u l p h a t e a n d filtered. B y this m e a n s the g lobu l in 
is p r e c i p i t a t e d , s o t h a t if a ur ine be fore prec ip i ta t i on g a v e 
a c l o u d on bo i l ing a n d a c i d u l a t i n g , b u t n o n e a f t e r w a r d s , 
we s h o u l d b e jus t i f i ed in c o n c l u d i n g t h a t the a l b u m i n o u s 
b o d y w a s s e r u m g lobul in . B u t g lobu l in v e r y r a r e l y o c c u r s 
b y itself, a n d when it d o e s it h a s no t been p r o v e d to h a v e 
a n y s igni f icance , t h o u g h H e r m a n n h a s s t a t e d t h a t he found 
on ly g lobu l in in a c a s e o f e c l a m p s i a , whi le in the nephr i t i s of 
p r e g n a n c y he found s e r u m a l b u m e n . I t h a s been r e p e a t e d l y 
s u g g e s t e d t h a t in v a r i o u s f o r m s o f " funct ional " a l b u m i n u r i a , 
the a l b u m i n o u s b o d y is g lobul in , b u t this s t a t e m e n t h a s 
h i therto in all c a s e s been p r o v e d to b e e r r o n e o u s ; there 
can b e n o d o u b t t h a t the p r e s e n c e o f g lobu l in u n a c c o m p a n i e d 
b y a l b u m e n is v e r y e x c e p t i o n a l a n d h a s a t p r e s e n t no defi-
nite m e a n i n g . 

N o e l P a t o n h a s d e v i s e d a s i m p l e a n d fair ly a c c u r a t e p r o -
c e d u r e for the q u a n t i t a t i v e d e t e r m i n a t i o n o f s e r u m - a l b u m e n 
a n d s e r u m - g l o b u l i n b a s e d on E s b a c h ' s m e t h o d . 

I t m a y b e c o n t e n d e d t h a t it w o u l d b e be t ter to h a v e a tes t 
which d o e s not throw d o w n g lobul in , a n d this m a y b e r e a d i l y 
g r a n t e d , b u t there is n o t e s t which is perfect . T h i s trif l ing 
imperfect ion will never l e a d a n y o n e a s t r a y who b e a r s in m i n d 
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that the discovery of albuminuria is not a fact "per se" of defi-
nite pathognomonic significance. 

I t h a s been o b j e c t e d t h a t ur ine which c o n t a i n s o x a l a t e o f 
l ime g i v e s a reac t ion r e s e m b l i n g a l b u m e n with this test . T h i s 
is t rue if ur ine is s a t u r a t e d wi th o x a l i c ac id , filtered a n d then 
tes ted , b u t the h a z e is a very fa int one , a n d it is n o t t rue in 
m y e x p e r i e n c e o f o x a l u r i a a s o b s e r v e d cl inical ly . 

O n e o b s e r v e r h a s s t a t e d t h a t m u c i n g i v e s a c l o u d r e s e m -
b l i n g a l b u m e n , b u t this is no t the case . O n a d d i n g ace t i c a c i d 
m u c i n c o a g u l a t e s in t iny filaments e a s i l y d i s t i n g u i s h e d from 
a l b u m e n . 

He l l er ' s test , wi th cold nitric acid, is a v e r y g o o d p l a n . I t is 
p e r f o r m e d b y p o u r i n g a few d r o p s o f nitr ic ac id into a tes t t u b e 
a n d then floating h a l f a d r a c h m o f ur ine b y m e a n s o f a p i p e t t e 
on its surface . W h e r e the l iqu ids c o m e in c o n t a c t a c loud 
f o r m s when a l b u m e n is present . 

T h e o b j e c t i o n s to this m e t h o d a r e : (1,) T h a t it is not s o 
de l i ca te a s the h e a t a n d ace t i c a c i d p l a n , t h o u g h , l ike that , it 
throws d o w n g lobu l in ; (2,) T h a t the reac t ion is s i m u l a t e d in 
the ur ine of p a t i e n t s t a k i n g c o p a i b a , c u b e b s or sa l i cy l i c a c i d ; 
(3,) T h a t nitric a c i d is hurtful to one's fingers, c lo thes a n d 
c a r p e t s , when it g e t s spi l t , a s in the c o u r s e o f d a i l y u s e it is 
cer ta in to b e s o m e t i m e s ; (4,) T h a t it g i v e s a c loud with uric 
ac id , a n d t h a t u r e a m a y c r y s t a l l i s e out . 

T h e u s e o f picric acid h a s been s t r o n g l y a d v o c a t e d o f la te 
y e a r s . I t is r e c o m m e n d e d to e m p l o y a d o u b l e s a t u r a t e d 
so lut ion o f c o m m o n s a l t a n d picr ic ac id , which is heav ier 
than m o s t ur ines , a n d it is then u s e d l ike co ld nitric a c i d 
a s j u s t d e s c r i b e d , a c l o u d f o r m i n g where the two l iqu ids 
c o m e in contact . 

T h e o b j e c t i o n s a r e : ( 1,) T h a t th is reac t ion o c c u r s with 
albumose, a n a l b u m i n o u s b o d y o f n o k n o w n p a t h o l o g i c a l s i g -
nif icance, which is f r equent ly p r e s e n t in ur ine ; with a l k a l o i d s , 
s u c h a s qu in ine , a n d with muc in . 

T h e c l o u d g iven b y a l b u m o s e a n d a l k a l o i d s d i s a p p e a r s on 
h e a t i n g ; b u t if the sp ir i t l a m p is to b e e m p l o y e d in e v e r y c a s e 
the tes t loses its p r i n c i p a l a d v a n t a g e o f s impl ic i ty . U n f o r t u -
n a t e l y the fa l lacy from m u c i n c a n n o t b e g o t r id o f e x c e p t b y 
t e s t i n g s e p a r a t e l y for mucin . (2 , ) P icr ic a c i d is no t s o de l i ca te 
a s e i ther o f the a b o v e d e s c r i b e d m e t h o d s . T h e r e is s o m e con-
flict o f t e s t i m o n y on this h e a d , b u t th i s is m y e x p e r i e n c e , a n d 
it is s u p p o r t e d b y R o b e r t s , L a u d e r B r u n t o n , H a r r i s , a n d 
S t i r l ing . 
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Ferrocyanide of potassium a n d acetic acid g i v e u n s a t i s f a c t o r y 
resu l t s in the e x a m i n a t i o n o f urine, a s t h e y throw d o w n 
a l b u m o s e , a s well a s a l b u m e n proper . 
. T a n r e t ' s test , potassio-mercuric iodide, a l s o throws d o w n 
a l b u m o s e a s well a s a l b u m e n , the c l o u d p r o d u c e d b y the 
former s u b s t a n c e no t d i s a p p e a r i n g on hea t ing . 

Tungstate of soda p o s s e s s e s the s a m e fa l lac ious power , a n d 
a l s o g i v e s a c loud with mucin . 

I t is u n n e c e s s a r y to g o further t h r o u g h the v a r i o u s t e s t s 
which h a v e been r e c o m m e n d e d . I t is p o s s i b l e t h a t i n d i v i d u a l s 
m a y find t h e m s e l v e s a b l e to g e t be t t er resu l t s with o n e tes t 
t h a n a n o t h e r ; b u t the three m e t h o d s d e s c r i b e d fully, n a m e l y , 
bo i l ing a n d ace t i c ac id , co ld nitric a c i d a n d p icr ic ac id , a r e 
those which h a v e rece ived the s u p p o r t o f the b e s t author i t i e s ; 
all o thers a r e for v a r i o u s r e a s o n s u s e l e s s or fa l lac ious . 

W h e n a quantitative analysis is r e q u i r e d the m o s t a c c u r a t e 
w a y is to boil a k n o w n q u a n t i t y o f urine, a c i d u l a t e it, a n d 
co l l ec t it on a w e i g h e d filter p a p e r , d r y it over s u l p h u r i c ac id 
in a bell j a r , a n d w e i g h it careful ly , d e d u c t i n g the we ight of 

the p a p e r . B u t this is a m e t h o d u n s u i t e d to the 
n e e d s o f pract i t ioners . 

A v e r y e a s y a n d fair ly a c c u r a t e m e t h o d h a s been 
invented b y E s b a c h . T h e o n l y a p p a r a t u s r equ ired is 
a s p e c i a l l y g r a d u a t e d t u b e {Fig. 45 ) . T h e urine, dil-
u t e d with o n e or m o r e v o l u m e s o f water , is p o u r e d 
into this t u b e u p to t h e l ine m a r k e d U , a n d the a l b u -
m e n is p r e c i p i t a t e d b y a so lut ion o f picric a n d citric 
acids ( ten g r a m m e s of p icr ic ac id , a n d t w e n t y g r a m m e s 
o f citric ac id , d i s s o l v e d in e igh t h u n d r e d or n ine h u n -
d r e d ccm. o f b o i l i n g water , a n d e n o u g h w a t e r a d d e d to 
m a k e u p o n e l itre), the t u b e b e i n g then a l l o w e d t o 
s t a n d a few h o u r s when the resul t is r e a d off a s a 
p e r c e n t a g e , a n d correc ted a c c o r d i n g to the n u m b e r o f 
v o l u m e s o f w a t e r a d d e d . 

W h e n we wish to e s t i m a t e the a m o u n t o f a l b u m e n 
b y e i ther m e t h o d , it is n e c e s s a r y to m a k e u s e o f a 

s a m p l e o f the whole twenty- four hours ' ur ine in order to 
g i v e t h e o b s e r v a t i o n a n y va lue , a s t h e p r o p o r t i o n o f a l b u -
m e n v a r i e s v e r y m u c h a t different t i m e s o f the d a y a n d 
night . 

Albumose h a s n o k n o w n p a t h o l o g i c a l s igni f icance , b u t 
is m e t with in m a n y a c u t e d i s e a s e s ; it w a s former ly ca l l ed 
Peptone, b u t all m o d e r n o b s e r v e r s a r e a g r e e d t h a t it is m o r e 

Fig. 45. 



CLINICAL EXAMINATION OF THE URINE. 207 

p r o p e r l y d e s c r i b e d a s a l b u m o s e , b e i n g thrown d o w n b y 
a m m o n i u m s u l p h a t e (VON NOORDEN). T h e tes t for it is 
t h a t it g i v e s a pink co lour with F e h l i n g ' s so lut ion in the 
co ld ; it is be t t er to d i lu te the r e a g e n t with a n e q u a l 
q u a n t i t y o f d i s t i l l ed water . 

Mucin is c o m m o n l y p r e s e n t in the ur ine o f even h e a l t h y 
p e r s o n s , c a u s i n g a l ight f locculent c l o u d which g r a d u a l l y se t t l e s 
to the b o t t o m o f the vesse l . In c a t a r r h o f the u r i n a r y p a s s -
a g e s it is m u c h i n c r e a s e d a n d m i x e d wi th p u s . 

I t is p r e c i p i t a t e d b y ace t i c a c i d in the form o f fine filaments, 
a n d b y a lcohol , citric a c i d , p icr ic ac id , t u n g s t a t e o f s o d a , etc. 
A f t e r bo i l ing with h y d r o c h l o r i c ac id , m u c i n r e d u c e s cupr ic 
o x i d e l ike s u g a r . 

Blood.—The p r e s e n c e o f b l o o d in t h e ur ine is a s y m p t o m 
c o m m o n to a n u m b e r o f p a t h o l o g i c a l cond i t ions , di f fer ing 
e s s e n t i a l l y in their s ea t , n a t u r e , a n d re la t ionsh ips . I t m a y 
a p p e a r in a c o r p u s c u l a r or n o n - c o r p u s c u l a r form ; the la t ter is 
ca l l ed haemoglob inur ia . 

I n p a r o x y s m a l h a e m o g l o b i n u r i a t h e p r i m a r y c a u s e is co ld , 
a c t i n g on the b l o o d in the v e s s e l s o f per iphera l p a r t s , e.g., 
h a n d s , feet, e a r s a n d nose , where t h e c ircu lat ion is s l u g g i s h . 
T h e r e is a n e r v o u s fac tor c o - o p e r a t i n g which p r o b a b l y a c t s b y 
s l o w i n g the c ircu lat ion in cer ta in p a r t s , a n d it is p a r t i c u l a r l y 
l iab le to c o m e on in p r e d i s p o s e d p e r s o n s after m u s c u l a r e x e r -
tion. 

B l o o d c a n g e n e r a l l y b e r e c o g n i s e d in t h e ur ine b y t h e eye , 
even when p r e s e n t in s m a l l quant i t i e s . I t is c h a r a c t e r i s t i c o f 
b l o o d t h a t its so lu t ions a r e dichroic , a p p e a r i n g red b y reflected 
a n d g r e e n b y t r a n s m i t t e d l ight. B u t a c i d ur ine s o o n c h a n g e s 
the. b r i g h t red co lour into a d i r t y b r o w n (methaemog lob in ) , s o 
t h a t ur ine which h a s r e m a i n e d in the b l a d d e r m i x e d with b l o o d 
is s m o k y b r o w n or p o r t e r - c o l o u r e d , a c c o r d i n g to the a m o u n t 
o f b l o o d present . 

T h e microscope is u n d o u b t e d l y the b e s t m e a n s o f d e t e c t i n g 
c o r p u s c u l a r b l o o d in the urine. A d r o p o f ur ine s h o u l d b e 
t a k e n u p b y a p i p e t t e a n d p l a c e d on a g l a s s s l ide , c o v e r e d with 
a thin c o v e r - g l a s s , a n d e x a m i n e d with a lens o f a t l e a s t two 
h u n d r e d a n d fifty d i a m e t e r s m a g n i f y i n g power. 

I f t r a c e s o f b l o o d o n l y a r e p r e s e n t the lowes t s t r a t u m of 
ur ine s h o u l d b e e x a m i n e d after s t a n d i n g s o m e t ime. T h e cor-
p u s c l e s u n d e r g o m a n y c h a n g e s , swe l l ing u p s o a s to lose their 
b i - c o n c a v e form, or s h e d d i n g their haemoglobin , b y which they 
a l ter in s h a p e , a p p e a r v a c u o l a t e d , a n d u l t i m a t e l y co lourless . 



2θ8 THE URINE. 

a b o u t a d r a c h m of ur ine a n d s h a k i n g the m i x t u r e . I f 
haemoglobin b e p r e s e n t a b l u e co lour a p p e a r s . A n o t h e r 
m e t h o d is to d i p s t r i p s o f b l o t t i n g - p a p e r in the t incture 
a n d d r y them. T h e s e a r e u s e d b y t o u c h i n g t h e m with a 
d r o p o f ur ine a n d a d r o p of ozonic e ther success ive ly . 
Turpentine which h a s been e x p o s e d to the air a l w a y s con-
ta ins ozone , a n d m a y b e s u b s t i t u t e d for ozonic e ther b u t 
c a n n o t b e d e p e n d e d u p o n s o well. U n f o r t u n a t e l y this t e s t 
is not q u i t e perfect . T h e ur ine o f p a t i e n t s c o n t a i n i n g iod ide 
o f p o t a s s i u m g i v e s a b l u e co lour a l t h o u g h no b l o o d b e present , 
while I h a v e often o b s e r v e d t h a t c o r p u s c l e s a r e to b e seen with 
the m i c r o s c o p e when the c h e m i c a l r e p o r t s a y s " no b l o o d re -
act ion." W i t h r e s p e c t to this w a n t o f d e l i c a c y two c a u t i o n s 
m a y b e g iven. T h e g u a i a c u m t inc ture s h o u l d no t b e k e p t 
longer t h a n two m o n t h s : a n d , s econd ly , the ur ine to b e t e s t ed 
s h o u l d b e d r a w n u p wi th a p i p e t t e from the lower s t r a t u m , j u s t 
a s it wou ld b e for m i c r o s c o p i c a l o b s e r v a t i o n , a s the c o r p u s c l e s 
n a t u r a l l y s ink to the b o t t o m o f the g l a s s . 

I t is s t a t e d t h a t fibrin p o s s e s s e s the power o f d e c o m p o s i n g 
p e r o x i d e of h y d r o g e n , g i v i n g a b l u e co lour with the g u a i a c u m 
test. I h a v e no t been a b l e to o b t a i n this resu l t with well-
w a s h e d fibrin, b u t in a n y c a s e fibrin is not l ike ly to b e m e t 
with in ur ine a p a r t f rom haematuria . 

T h e spectroscopic e x a m i n a t i o n o f b l o o d in so lut ion is e a s y , 
a n d m a y b e m a d e b y h o l d i n g the ves se l c o n t a i n i n g the ur ine 
between the s o u r c e o f l ight a n d a n o r d i n a r y p o c k e t s p e c t r o -
s c o p e a p p l i e d to the eye , when two d a r k b a n d s will b e v i s ib le 
be tween F r a u n h o f e r s l ines D a n d Ε in the ye l low a n d g r e e n 
o f the s p e c t r u m ; if the c o l o u r i n g m a t t e r is c o n v e r t e d into 
methaemoglob in , a b a n d in red will a p p e a r in a d d i t i o n to the 
other two. W h e n the b l o o d is p r e s e n t in a n inso lub le s t a t e 
the ur ine m u s t b e filtered, a n d the filter p a p e r with the d e p o s i t 

a r e g e n e r a l l y oval . 
The Guaiacum test.—This d e p e n d s u p o n 

t h e o z o n e - c a r r y i n g p o w e r o f haemoglobin . 
I t is b e s t p e r f o r m e d b y d i s s o l v i n g o n e or 
t w o d r o p s o f fresh t inc ture o f guaiacum 
in a b o u t h a l f a d r a c h m of ozonic ether, 
which is a so lu t ion o f peroxide of hydro 
gen in sulphuric ether, a n d then a d d i n g 

{Fig. 46.) S u c h co lour le s s d i s c s m a y p o s s i b l y b e c o n f o u n d e d 
with d i s c o i d o x a l a t e s a n d torulae, b u t b o t h these a r e smal l er , 

whi le the la t ter c o n t a i n b r i g h t nucle i a n d 

Fi(j. 40. Blood d i s c s : a, Discs 
p r e s e r v i n g t h e i r b i - c o n c a v e 
s h a p e ; b, D i sc s s w o l l e n b y i m -
b i b i t i o n of w a t e r , s h e d d i n g 
t h e i r h œ n i o u l o b i n a n d b e c o m -
i n g c o l o u r I n s . 
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u p o n it d i g e s t e d in alcohol a n d ammonia. T h i s fluid s h o u l d 
be e x a m i n e d a s in the o ther c a s e , b u t if l i tt le b l o o d b e p r e s e n t 
the fa intes t p o s s i b l e s h a d o w in the o r a n g e o f the s p e c t r u m m a y 
a l o n e b e v i s ib le ; on a d d i n g ammonium sulphide to the fluid 
the two b a n d s will s h o w t h e m s e l v e s , b u t d i s a p p e a r when the 
fluid is s h a k e n with air, to r e a p p e a r on s t a n d i n g . 

Hœmatoporphyrin is a beaut i fu l red p i g m e n t der ived from 
the b lood , s a i d to b e p r e s e n t in t r a c e s in n o r m a l urine, b u t 
found in e x c e s s in m a n y a c u t e a n d chronic d i s e a s e s , b u t e spec i -
a l l y after t a k i n g l a r g e d o s e s o f su lphona l . I t m a y b e thrown 
d o w n b y t r e a t i n g the ur ine with e x c e s s o f c a u s t i c p o t a s h or 
c a u s t i c s o d a ; the p r e c i p i t a t e s h o u l d b e w a s h e d with d is t i l l ed 
water , a n d t r e a t e d with a c i d u l a t e d a lcoho l when a n a l m o s t 
p u r e so lut ion o f h a e m a t o p o r p h y r i n m a y b e o b t a i n e d 
( S A L K O W S K I , C O P E M A N , G A R R O D ) . 

Pus m a y be found in the ur ine whenever in f lammat ion affects 
a n y p a r t o f the u r i n a r y tract , b u t it is m o s t c o m m o n l y m e t with 
in c a t a r r h o f the ure thra {gonorrhoea), o f the b l a d d e r {cystitis), 
or c a t a r r h o f the pe lv i s o f the k i d n e y {pyelitis). In the s e c o n d 
condi t ion the ur ine is g e n e r a l l y a lka l ine , a n d tr ip le p h o s p h a t e s 
a r e found with the p u s ; in the la t ter the ur ine is g e n e r a l l y ac id 
a n d the d e p o s i t c o m m o n l y c o n t a i n s o x a l a t e s . P u s is b e s t 
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d e t e c t e d b y the m i c r o s c o p e {Fig. 47), the r o u n d 
l eucocyte - l ike cel ls a r e e a s i l y r e c o g n i s e d ; b y 
a d d i n g ace t i c ac id t h e y b e c o m e c lear a n d s h o w 
two or m o r e nuclei ; s o m e t i m e s t h e y a r e o p a q u e 
from infi ltration with m i c r o - o r g a n i s m s , when 
ace t i c a c i d will fail to c lear them. 

W h e n p u s is p r e s e n t in q u a n t i t y it e f fervesces 
with ozonic ether, b u t this is n o t a de l i ca t e 
react ion. O n the a d d i t i o n o f liq. potassœ the 
l iquor pur i s b e c o m e s r o p y , even when a s m a l l 
q u a n t i t y is present . 

Fig. 47. a. P u s cor -

Su s c l e e ; b, c l e a r e d 
y a c e t i c a c i d , s h o w -

ing t w o . t h r e e , a n d 
four n u c l e i . 

P u s when p r e s e n t in q u a n t i t y in the ur ine f o r m s a c r e a m -
co loured depos i t , which is no t r e a d i l y d i f fused into the s u p e r -
n a t a n t fluid. 

Casts a r e m o u l d s o f the t u b u l e s o f the k i d n e y a n d a r e of 
three k i n d s : (1,) Blood c a s t s , f ormed o f red c o r p u s c l e s s t u c k 
t o g e t h e r b y fibrin ; (2,) Hyaline c a s t s , o r i g i n a t i n g in v a r i o u s 
w a y s : {a,) F r o m fibrin ; (£,) F r o m a p r o t o p l a s m i c e x u d a t i o n 
f rom the renal ep i the l ium in the e a r l y irr i tat ive s t a g e s o f a c u t e 
nephr i t i s or in chronic i n f l a m m a t i o n ; (<:,) F r o m the col lo id 
d e f e n e r a t i o n o f d e s q u a m a t e d epi thel ia l cells . T h e s e c o n d is 
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p r o b a b l y the m o s t c o m m o n t y p e ; s u c h c a s t s a r e s lender, whi le 
the third k ind a r e b r o a d a n d h a v e the s a m e m e a n i n g a s ep i the -
lial c a s t s ; (3,) Epithelial c a s t s , f o r m e d either b y the p a c k i n g 
t o g e t h e r o f d e s q u a m a t e d a n d fa t ty ep i the l ium, or b y m a s s e s o f 
r o u n d cel ls der ived b y prol i ferat ion from the ep i the l ium o f the 

Fig. 48. a, TUood c a s t : b, E p i t h e l i a l c a s t c o m p o s e d of s m i l l r o u n d c e l l s ; c, Ε i the l i a l c a s t formed 
of d e s q u a m a t e d a n d fa t ty ep i the l ium ; d, G r a n u l a r h y a l i n e c a s t ; e, Hyalu-ep i the l ia l c a s t . 

tubules , ind ica te a h i g h d e g r e e o f a c t i v e in f lammat ion o f the 
renal p a r e n c h y m a (Figs. 48 a n d 49). 

T o find c a s t s u s e a half - inch object ive , with a g o o d light. 
T a k e u p a d r o p o f the d e p o s i t or lowest s t r a t u m of the 
ur ine with a fine p ipet te , a n d p l a c e s i x d r o p s on a s m a n y s l ides . 
( V e r y s u i t a b l e p ipe t t e s a r e so ld a s " b io log ica l p ipettes ," m a d e 
o f th ick g l a s s with a b o r e of a b o u t o n e - s i x t è e n t h o f a n inch.) 
C o v e r e a c h d r o p with a thin c o v e r - g l a s s , a n d e x a m i n e the 
s l ides in succes s ion ; if n o c a s t s a r e found on a n y of t h e m the 
resul t m a y b e r e g a r d e d a s fair ly i n d i c a t i n g their a b s e n c e from 
that s p e c i m e n of urine. 

In a c u t e B r i g h t ' s d i s e a s e c a s t s a r e v e r y a b u n d a n t O u t 
of s i x t y - s e v e n o b s e r v a t i o n s on ly n ine were negat ive , a n d 
these were all a t the t erminat ion o f the c a s e s when they 
were n e a r l y cured, t h o u g h it is n o t e w o r t h y t h a t a l b u m i n u r i a 
still pers i s ted . 
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In chronic B r i g h t ' s d i s e a s e a s s o c i a t e d with d r o p s y , where 
there w a s a recent h i s t o r y o f a c u t e nephr i t i s , t h e y were a b s e n t 
in on ly four o u t o f n inety- f ive o b s e r v a t i o n s . 

In chronic B r i g h t ' s d i s e a s e wi th l i t t le or n o d r o p s y they 
w e r e a l s o v e r y c o n s t a n t , b e i n g p r e s e n t in s i x t y - e i g h t o u t o f 
s e v e n t y - s e v e n o b s e r v a t i o n s ; b u t they were no t a b u n d a n t In 
c a s e s o f c o n t r a c t i n g k i d n e y seen in the o u t - p a t i e n t r o o m , a n d 
d i a g n o s e d a s s u c h from other s i g n s a n d s y m p t o m s , c a s t s were 
p r e s e n t in s i x t e e n o u t o f twenty- f ive o b s e r v a t i o n s . 

Epithelium o f v a r i o u s k i n d s o c c u r s in the urine. L a r g e 
s q u a m o u s cel ls from the v a g i n a a n d u r e t h r a o f w o m e n , a n d the 
b l a d d e r o f b o t h s e x e s , a r e c o m -
m o n . T h e ep i the l ium from 
t h e m a l e u r e t h r a is c o l u m n a r . 
P e a r - s h a p e d or ta i l ed cel ls m a y 
c o m e from C o w p e r ' s g l a n d s , 
L i t t r é ' s g l a n d s , the p r o s t a t e , 
the ureter , a n d pe lv i s o f the 
k idney . 

S m a l l r o u n d cells , d e r i v e d 
b y prol i ferat ion from the renal 
ep i the l ium, m a y b e seen in 
a c u t e B r i g h t ' s d i s ease . (Figs. 
49 a n d 50.) 

I t is not a l w a y s p o s s i b l e to 
s a y w h e n c e g i ve n cel ls a r e d e -
r i v e d ; t h e y often h a v e u n d e r -
g o n e fa t ty d e g e n e r a t i o n or infi l tration b y m i c r o b e s , or a r e 

into f r a g m e n t s . 
E p i t h e l i a l ce l ls m u s t b e l o o k e d 

with a g o o d q u a r t e r - i n c h g l a s s . 
Micro-organisms a r e no t p r e s e n t in 

n o r m a l urine , a s it m a y b e k e p t for 
m o n t h s in a w a r m p l a c e wi thout u n d e r -
g o i n g a n y c h a n g e ; b u t K a n n e n b e r g 
s t a t e s t h a t h e h a s found s p h e r o i d a n d 
r o d - s h a p e d f o r m s in the ur ine o f h e a l t h y 
p e r s o n s , t h o u g h m u c h m o r e a b u n d a n t l y 
in al l a c u t e d i s e a s e s . L u s t g a r t e n a n d 
M a n n a b e r g a l s o found o r g a n i s m s in t h e 

ur ine o f h e a l t h y p e r s o n s , for the ure thra l m u c u s o f e i g h t 
h e a l t h y p e r s o n s c o n t a i n e d ten different k i n d s o f m i c r o b e s 
( in four c a s e s baci l l i a n d in s i x micrococc i ) . O f t h e s e ten 

Fig. 49. e l e n d e r h y a l i n e c a s t ; b, M u c o u b 
c y l i n d e r ; e, H y a l i n e a n d e p i t h e l i a l o a s t ; d, P e a r -
s h a p e d e p i t h e l i a l c e l l s f r o m p e l v i s of k i d n e y ; 
e, E p i t h e l i u m f r o m t u b u l e s . 

b r o k e n 
for 

Fig. 60. « , L a r g e s q u a m o u s e p i t h e -
l i u m f r o m v a g i n a ; b, E p i t h e l i u m 
f r o m b l a d d e r . 
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variet ies , two were e s p e c i a l l y n o t a b l e , o n e b e i n g a bac i l lu s 
g i v i n g the s t a i n i n g reac t ions o f the bacillus tuberculosis, 
the o ther a m i c r o c o c c u s i n d i s t i n g u i s h a b l e f rom the gonococcus 
or m i c r o b e o f gonorrhoea. T h e y found t h a t it w a s n e c e s s a r y 
to t a k e the p r e c a u t i o n o f d r a w i n g off the ur ine b y a ca the ter 
in o r d e r to ob ta in a secret ion which on cu l t ivat ion w a s free 
from o r g a n i s m s . 

T h e y found n u m e r o u s streptococci ( o r g a n i s m s a r r a n g e d in 
cha ins ) in the careful ly d r a w n off ur ine o f three c a s e s of a c u t e 
Br ight ' s d i s e a s e , which d i s a p p e a r e d on the dec l ine o f the d i s ease . 
T h e y d i d not s u c c e e d in o b t a i n i n g a p u r e cu l ture o f these 
o r g a n i s m s . 

U n d o u b t e d l y m a n y o r g a n i s m s find their w a y into the ur ine 
after it h a s left the b o d y ; torulœ a r e not u n c o m m o n , e s p e c i a l l y 
in ur ine c o n t a i n i n g s u g a r . T h e s e torulœ a r e the s p o r u l e s o f 
the c o m m o n m o u l d s [pénicillium glaucum a n d aspergillus 
niger), a n d o f the y e a s t p l a n t (saccharomyces cerevisice). P u t r i d 
urine s w a r m s with bac ter ia , o f which the b e s t k n o w n is bacter-
ium termo. T h e a m m o n i a c a l d e c o m p o s i t i o n o f ur ine is s a i d to 
b e d u e to the act ion o f a m i n u t e spher ica l b a c t e r i u m ca l l ed b y 
C o h n micrococcus urece. 

In m o r b i d cond i t ions o f the u r i n a r y tract , a s well a s in m a n y 
specif ic d i s e a s e s , o r g a n i s m s a r e found in the freshly p a s s e d 
urine which d o not g i v e r ise to a n y c h e m i c a l c h a n g e s in it ; 
o n e o f the ear l ies t k n o w n w a s sarcina ventriculi, which a p p e a r s 
in the ur ine in certain c a s e s o f ves ica l c a t a r r h , b u t s e e m s to b e 
i n v a r i a b l y i n t r o d u c e d b y surg ica l interference ( c a t h e t e r s ) ; it 
m a y pers i s t for y e a r s a n d d o e s no h a r m (FlNLAYSON). R o b e r t s 
h a s d e s c r i b e d three c a s e s of bacteruria a s s o c i a t e d with b l a d d e r 
troubles . 

Tubercle bacilli h a v e been found in the ur ine in t u b e r c u l a r 
d i s e a s e s of the u r i n a r y o r g a n s , a n d of the e p i d i d y m i s 
(ROSENSTEIN). B o u c h a r d found m i c r o - o r g a n i s m s in the ur ine 
o f t y p h o i d fever, p u e r p e r a l fever, m e a s l e s , e r y s i p e l a s , d y s e n t e r y , 
o s teomye l i t i s , d i p h t h e r i a a n d phthis i s . 

B e r l i o z found the t y p h o i d bac i l lu s in the ur ine o f two out o f 
fourteen c a s e s , in o n e i n s t a n c e on the twent ie th d a y o f the d i s -
ease . In two c a s e s o f p n e u m o n i a a n d five o f e r y s i p e l a s his 
resul t s were negat ive . 

In a n i m a l s i n o c u l a t e d with c h a r b o n he o b s e r v e d the p a s s a g e 
o f b a c t e r i a into the ur ine in two c a s e s a c c o m p a n i e d b y haemo-
globin . T h e p a s s a g e w a s found to b e fac i l i tated b y c a n t h a r i -
din po i son ing , b y which the k i d n e y s were irr i tated. H e a l s o 
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o b s e r v e d the p a s s a g e into the ur ine o f the micrococcus tetragonus, 
the bacillus pyocyaneus, a n d the pneumococcus o f F r a e n k e l . H e 
be l ieves t h a t t h e s e a p p e a r a n c e s a l w a y s d e n o t e a m o r b i d loca l -
i sat ion in t h e u r i n a r y a p p a r a t u s . 

S c h w e i g e r found t h a t o r g a n i s m s i n j e c t e d into t h e renal 
ve in or a r t e r y s o o n a p p e a r e d in the urine, a n d c o n v e r s e l y 
when i n j e c t e d into the pe lv i s o f the k i d n e y cou ld b e found 
b y cu l t ivat ion in the b lood . H e a t t e m p t e d t o d e t e r m i n e 
where the p a s s a g e t a k e s p lace , b u t w a s u n a b l e to de tec t 
t h e m in transitu. 

In m a n y cond i t i ons m i c r o - o r g a n i s m s h a v e been o b s e r v e d in 
the k i d n e y s post mortem when t h e y h a v e no t been found in the 
urine, e.g., micrococcus diphtherice, the m i c r o c o c c u s o f ulcerative 
endocarditis, mia'osporon septicum, F r i e d l ä n d e r ' s pneumococcus, 
etc. 

T h e m e t h o d o f e x a m i n i n g ur ine for m i c r o - o r g a n i s m s is the 
fo l lowing : P l a c e a d r o p o f the depos i t , or o f the ur ine on a 
c o v e r - g l a s s which h a s been c l e a n s e d with nitric a c i d a n d d i s -
t i l led water . P l a c e a n o t h e r c o v e r - g l a s s u p o n the d r o p a n d 
p r e s s the two together , then s e p a r a t e t h e m b y s l i d i n g o n e over 
the other. A l l o w the f i lms o f fluid to dry , then h o l d i n g the 
covers with a pa ir o f forceps p a s s e a c h two or three t i m e s 
q u i c k l y t h r o u g h the f l ame o f a spir i t l a m p or B u n s e n ' s burner. 
S t a i n t h e m with m e t h y l v io le t so lut ion. 

Saturated alcoholic solution of methyl voilet 1 1 parts. 
Aniline water ... ... ... ... n o „ 
Absolute alcohol ... . . . ... 10 „ 

T h e y m a y b e left in this so lu t ion s e v e r a l hours . W a s h with 
a lcohol for three m i n u t e s , then in a so lut ion o f ten p a r t s iodine, 
t w e n t y p a r t s i o d i d e o f p o t a s s i u m , a n d three t h o u s a n d p a r t s o f 
d i s t i l l ed water , unti l the d a r k b l u e v io let is r e p l a c e d b y a d a r k 
p u r p l e red. W a s h in a lcoho l till m o s t o f the co lour is r e m o v e d . 
T h e c o v e r s m a y b e m o u n t e d a t o n c e on g l a s s s l ides with a 
l itt le C a n a d a b a l s a m . 

T h i s is G r a m ' s m e t h o d a s g i v e n b y W o o d h e a d a n d H a r e , to 
w h o s e b o o k r e a d e r s a r e referred w h o w a n t in format ion a b o u t 
spec ia l s t a i n s a n d m e t h o d s o f cu l t ivat ion . 

T h e a c c o m p a n y i n g w o o d c u t s h o w s v a r i o u s forms o f m i c r o -
o r g a n i s m s (Fig. 51). 

Ferments a r e s t a t e d to b e p r e s e n t in n o r m a l urine. Trypsin, 
the pro teo ly t i c f e rment o f the p a n c r e a s which o c c u r s in n o r m a l 
urine, is s a i d b y M y a a n d B e l f a n t i to b e r e p l a c e d b y p e p s i n in 
B r i g h t ' s d i s e a s e . 
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H o l v o t s c h i n e r a n d B r e u s i n g h a v e found t h a t there is a n 
a m y l o l y t i c f erment p r e s e n t which is c a p a b l e o f c o n v e r t i n g 
s t a r c h into e r y t h r o - a n d a c h r ö o - d e x t r i n e s , b u t n o t farther 
a c c o r d i n g to the s e c o n d o f these two observers . 

Fig. 61. a, Mic rococc i ; b, D i p l o c o c c i ; e, Cocci i n f o u r s ; d, S t r e p t o c o c c i , o r cocc i i n c h a i n s ; e, Bac-
t e r i u m t e r m o ; / , B a c i l l u s s u b t i l i s ; g, B a c i l l u s t u b e r c u l o s i s ; h, S a r c i n œ v e n t r i c u l i ; i, T o r u l œ ; ft, 
M y c e l i u m ; l, Zoöglcea. 

B é c h a m p ' s " n e p h r o z y m o s e , " a n a l b u m i n o u s b o d y in ur ine 
with the power o f c o n v e r t i n g s t a r c h into s u g a r , is s a i d b y L e u b e 
to b e a c o m p o u n d o f a l b u m e n with s o m e a m y l o l y t i c ferment . 

T h e r e is no r e a s o n to th ink t h a t the a m y l o l y t i c ferment , even 
if c a p a b l e o f c o n v e r t i n g s t a r c h into s u g a r , is ever r e s p o n s i b l e 
for the occurrence o f p a r a d o x i c a l g l y c o s u r i a , a s there is n o 
c a r b o - h y d r a t e in the ur ine u p o n which it c o u l d e x e r c i s e i ts 
powers . 

Ptomaines o f b o t h the a l p h a a n d b e t a ser ies h a v e been found 
in the urine, no t on ly a s a l r e a d y m e n t i o n e d in a s s o c i a t i o n with 
cyst in , b u t in e x o p h t h a l m i c go i tre , a n d other d i s e a s e s ( B o i N E T , 
S lLBERT, R O O S ) , a n d it is p r o b a b l e t h a t the t o x i c c h a r a c t e r 
of s o m a n y m o r b i d ur ines is d u e to the p r e s e n c e o f these s u b -
s t a n c e s ( B O U C H A R D , L É P I N E ) ; for the m e t h o d s o f d e t e c t i n g 
these p o i s o n s the c h e m i c a l t e x t b o o k s m u s t b e consu l t ed , a s 
they a r e too c o m p l i c a t e d for descr ip t ion in a w o r k o f this k ind. 
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S E C T I O N I I I . — D I A B E T E S . 

C H A P T E R X V I . 

D I A B E T E S M E L L I T U S . 

D I A B E T E S M el l i tu s is e s s e n t i a l l y o n e o f t h o s e rarer 
d i s e a s e s which c a n on ly b e effect ively s t u d i e d , a t l eas t 

in th is country , b y t h o s e who r e s i d e in g r e a t centres o f p o p u -
lat ion a n d h a v e the e x t e n s i v e p r a c t i c e o f a l a r g e h o s p i t a l from 
which to d r a w their c a s e s , a s well a s the o p p o r t u n i t i e s o f 
t r e a t i n g n u m e r o u s ind iv idua l s suf fer ing from this m a l a d y u n d e r 
t h o s e cond i t ions o f control which can r a r e l y b e o b t a i n e d e x c e p t 
in the w a r d s o f s u c h a n inst i tut ion. In the fo l lowing l ec tures it 
is m y p u r p o s e to d e s c r i b e this d i s e a s e in the l ight o f t h e cl inical 
a n d p a t h o l o g i c a l e x p e r i e n c e a c q u i r e d in m a n y y e a r s o f hosp i ta l 
s t u d y , a n d I shal l t r y to infuse into t h e m a s m u c h a s is 
p o s s i b l e o f the resu l t s o f m y b e d s i d e o b s e r v a t i o n s a n d post 
mortem e x a m i n a t i o n s , t e s t i n g all theor ies b y t h e s e s t a n d a r d s . 
T h e r e is p r o b a b l y n o d i s e a s e which is s o o v e r w e i g h t e d b y 
theoret ica l c o n s i d e r a t i o n s der ived from a n o v e r w h e l m i n g 
a m o u n t o f p h y s i o l o g i c a l e x p e r i m e n t . B u t it is a b s o l u t e l y 
n e c e s s a r y to k e e p s u c h p h y s i o l o g i c a l c o n s i d e r a t i o n s in their 
p r o p e r p l a c e , u s i n g t h e m o n l y for t h e p u r p o s e o f e l u c i d a t i n g 
the fac t s o f d i s e a s e , n o t s u b s t i t u t i n g o n e for the other, a s if a 
f rog wi th its s p i n a l c o r d d iv ided , or a r a b b i t with i t s m e d u l l a 
i n j u r e d were rea l ly a n d tru ly a c a s e o f d i a b e t e s . 

H I S T O R Y . 

H i r s c h can h a r d l y b e he ld to b e free f rom a t e n d e n c y t o 
e x a g g e r a t i o n when h e s a y s t h a t the h i s tory o f d i a b e t e s g o e s 
b a c k to the m o s t r e m o t e ant iqu i ty . H e is d o u b t l e s s r igh t in 
q u o t i n g the p a s s a g e s from the Ayur Veda in p r o o f t h a t t h e 
d i s e a s e w a s k n o w n l o n g a g o t o the H i n d o o s , b u t this Veda 
w a s cer ta in ly no t wri t ten till the s i x t h c e n t u r y o f o u r era , a n d 
is s u p p o s e d to h a v e b e e n in g r e a t p a r t a c o p y o f G r e e k m e d i -
c ine t r a n s m i t t e d t h r o u g h A r a b sources . I t is, however , very 
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n o t e w o r t h y t h a t in t h e s e q u o t a t i o n s the ur ine is s a i d t o b e 
sweet, a n d in a C i n g a l e s e t r e a t i s e o f t h e fifteenth c e n t u r y the 
d i s e a s e is d e s c r i b e d a s " M a d u m e h e " or " h o n e y urine," 
t h o u g h n o reference t o this v e r y s i n g u l a r pecu l iar i ty c a n b e 
t r a c e d a m o n g E u r o p e a n wri ters unti l two centur ies later. N o 
m e n t i o n o f d i a b e t e s c a n b e d i s c o v e r e d in the wr i t ings o f H i p p o -
c r a t e s ; a n d t h o u g h C e l s u s d e s c r i b e d a d i s e a s e a t t e n d e d b y 
p o l y u r i a , w a s t i n g a n d b o d i l y i l lness , the t e r m d i a b e t e s w a s first 
u s e d b y Are taeus ( A . D . circa 150). G a l e n w r o t e on the d i s e a s e 
a t s o m e length . B u t ne i ther o f t h e s e a u t h o r s referred to the 
sweetness o f t h e urine , a n d this i m p o r t a n t fact r e m a i n e d u n -
d e s c r i b e d unti l it w a s n o t e d b y Wi l l i s (1679). S y d e n h a m , 
c o n t e m p o r a r y with Wil l i s , w r o t e a g o o d a c c o u n t o f d i a b e t e s 
in which h e d r e w a t t en t ion to the i m p o r t a n c e o f a b s t i n e n c e 
f rom v e g e t a b l e food. " L e t the pat ient ," h e wrote , " e a t food 
o f e a s y d i g e s t i o n , s u c h a s veal , m u t t o n , a n d the l ike, a n d 
abstain from all sorts of fruit and garden stuff? 

A c e n t u r y la ter D o b s o n (1776) e v a p o r a t e d two q u a r t s o f 
d i a b e t i c ur ine a n d o b t a i n e d a c a k e which w e i g h e d 4 oz. 2 dr. 
2 scr. T h i s c a k e " s m e l t sweet , l ike b r o w n s u g a r , a n d cou ld 
not b e d i s t i n g u i s h e d from s u g a r , e x e e p t t h a t the s w e e t n e s s 
left a s l i g h t s e n s e o f c o o l n e s s on the p a l a t e , " p r o b a b l y d u e t o 
the p r e s e n c e o f a cer ta in p r o p o r t i o n o f s o d i u m chloride . 

Cul len , in the first ed i t ion o f his " P r a c t i c e o f P h y s i c " (1784), 
wrote t h a t t h e ur ine in d i a b e t e s c o n t a i n e d a c o n s i d e r a b l e 
q u a n t i t y o f a s a c c h a r i n e m a t t e r which s e e m e d to b e e x a c t l y o f 
t h e n a t u r e o f s u g a r . S o i m p r e s s e d w a s h e with this d i s c o v e r y 
t h a t h e w o u l d h a r d l y a d m i t the e x i s t e n c e o f a n o n - s a c c h a r i n e 
v a r i e t y ( d i a b e t e s i n s i p i d u s ) , t h o u g h h e t h o u g h t h e h a d seen a 
c a s e . 

T h e p u b l i c a t i o n o f R o l l o ' s e x c e l l e n t c a s e s (1797) m a r k s a n 
e r a in t h e h i s t o r y o f th i s d i s e a s e , b e c a u s e o f his powerful 
a d v o c a c y o f m e a t d iet , a n d the s u c c e s s which a t t e n d e d the 
m e t h o d o f t r e a t m e n t h e e m p l o y e d , s o t h a t h e m a y b e s a i d to 
h a v e e s t a b l i s h e d the f o u n d a t i o n o f o u r m o d e r n pract i ce . 

L a t h a m (1810) w e n t a s t e p farther in r e c o g n i s i n g two t y p e s 
o f d i a b e t e s , o n e saccharine, a n d the o ther serous, a n d c o m b i n e d 
R o l l o ' s a n i m a l d i e t wi th s u c h e x c e l l e n t r e m e d i e s a s o p i u m , 
iron, a n d a lka l i e s . 

G r e g o r y , in t h e a p p e n d i x to his ed i t ion o f Cul len's " P r a c t i c e 
o f P h y s i c " (1829), d e s c r i b e d t w o forms , D . i n s i p i d u s a n d D . 
mel l i tus . H e wrote s l i g h t i n g l y o f Ro l lo ' s t r e a t m e n t , which 
s e e m s t o h a v e suffered a c h e c k in i ts p o p u l a r i t y , when it 
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b e c a m e k n o w n t h a t in v e r y m a n y c a s e s it fa i led to cure the 
d i sease . N e v e r t h e l e s s this m e t h o d held its g r o u n d unti l 
modi f i ed b y B o u c h a r d a t (1841), w h o i n t r o d u c e d g lu ten bread . 

In 1848 C l a u d e B e r n a r d d i s c o v e r e d s u g a r in the liver after 
dea th , a n d in 1859 h e p r o v e d t h a t this s u g a r e x i s t e d in the 
l iver d u r i n g life in the form o f g l y c o g e n . H e be l i eved tha t 
g l y c o g e n w a s c o n v e r t e d into s u g a r b y the ac t ion o f a d i a s t a t i c 
f erment c o n t a i n e d in the b lood. In 1858 P a v y p r o v e d tha t 
t h e format ion o f s u g a r in the l iver in s u c h l a r g e q u a n t i t i e s w a s 
a post mortem p h e n o m e n o n , a n d h e d i s p u t e d the convers ion of 
g l y c o g e n into s u g a r a t all a s a p h y s i o l o g i c a l proces s , s u g g e s t -
i n g t h a t it rea l ly left the liver in s o m e other lorm, s u c h a s fat. 
T h e g r e a t d i s c o v e r y o f B e r n a r d t h a t p u n c t u r e o f the floor of 
the fourth ventr ic le w a s fol lowed b y g l y c o s u r i a , g a v e , however, 
a p o s s i b l e e x p l a n a t i o n o f the p a t h o l o g y o f d i a b e t e s , t h o u g h 
this h a s been g r e a t l y d i m i n i s h e d in v a l u e b y the s u b s e q u e n t 
e x p e r i m e n t s which h a v e shown t h a t l es ions o f m a n y p a r t s of 
the n e r v o u s s y s t e m a r e fo l lowed b y the s a m e p h e n o m e n o n . 
T h e p r e s e n t pos i t ion o f the p r o b l e m c a n n o t b e d e s c r i b e d 
a d e q u a t e l y b y cont inu ing the h is tor ica l m e t h o d . In o r d e r to 
render it a s c lear a s p o s s i b l e the p h y s i o l o g y o f g l y c o s u r i a will 
b e e x p l a i n e d a t l eng th in the n e x t sect ion, while the e t io logy , 
m o r b i d a n a t o m y , a n d p a t h o l o g y o f d i a b e t e s will b e d e a l t with 
s e p a r a t e l y in s u b s e q u e n t p a g e s . 

T H E P H Y S I O L O G Y O F G L Y C O S U R I A . 

B y g l y c o s u r i a is u n d e r s t o o d the p r e s e n c e in the ur ine o f 
g l u c o s e ( C 6 H 1 2O e ) . T h a t this s u b s t a n c e is p r e s e n t in s m a l l 
quant i t i e s in n o r m a l ur ine h a s been l o n g known, b u t in such 
s m a l l a m o u n t ( a b o u t 0*5 per 1000) t h a t it c a n on ly b e 
d e m o n s t r a t e d b y the u s u a l t e s t s af ter c o n c e n t r a t i n g a l a r g e 
bu lk o f urine. W e d e n s k i h a s ut i l i sed B a u m a n n ' s d i scovery , 
t h a t b e n z o y l ch lor ide f o r m s inso lub le c o m p o u n d s with c a r b o -
h y d r a t e s , in order to d e m o n s t r a t e the e x i s t e n c e o f this p h y s i o -
log ica l g l y c o s u r i a . G. S . J o h n s o n h a s d i s p u t e d its occurrence , 
r e ly ing u p o n the n e g a t i v e resul t o f the p h e n y l - h y d r a z i n test , 
b u t h e u s e s this t e s t in a w a y which is n o t r e c o m m e n d e d b y 
its or ig inator , a n d is, in m y e x p e r i e n c e , q u i t e untrus tworthy . 

T h e glucose found in the urine, whether n o r m a l l y or u n d e r 
p a t h o l o g i c a l condi t ions , is a s a ru le g r a p e s u g a r ( d e x t r o s e ) . 

Lœvulose or intes t ine s u g a r is s t a t e d to occur rare ly , b u t is 
no t d i s t i n g u i s h e d from it b y the o r d i n a r y tes ts . Inosite or 
m u s c l e s u g a r is a n i s o m e r o f g l u c o s e , b u t o c c u r s v e r y rare ly in 
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the ur ine , a n d is o f l i t t le p r a c t i c a l i m p o r t a n c e ; it d o e s not 
r e d u c e c u p r i c sa l t s . 

Lactose ( C 1 2H 2 2O n ) or mi lk s u g a r , is a sucrose, b u t it is 
s o m e t i m e s p r e s e n t in the ur ine d u r i n g p r e g n a n c y or lac ta t ion , 
a n d r e d u c e s c o p p e r sa l t s , t h o u g h less ac t i ve ly than g l u c o s e , s o 
t h a t its p r e s e n c e is l i ab le to b e m i s t a k e n for t h a t o f the latter. 

T h e reduc t ion o f c o p p e r in F e h l i n g ' s or T r o m m e r ' s t e s t is 
s o v e r y g e n e r a l l y r e g a r d e d c l in ica l ly a s p r o o f o f g l y c o s u r i a 
t h a t g r e a t in teres t a t t a c h e s to the d i s c o v e r y o f the no t un-
c o m m o n o c c u r r e n c e o f a n o n - s a c c h a r i n e b o d y in the ur ine 
which p o s s e s s e s this p o w e r in a h i g h d e g r e e . S c h m i e d e b e r g 
a n d M e y e r h a v e shown t h a t this s u b s t a n c e is g l y c u r o n i c ac id . 
I t is f ound in the ur ine after the a d m i n i s t r a t i o n o f v a r i o u s 
d r u g s , ch lora l h y d r a t e , croton chloral , c a m p h o r , phenace t in , 
m o r p h i a , ch loroform, a n d curare . A s h d o w n m e t with it in 
the ur ine o f a y o u n g m a n , a g e d twenty- four , w h o e n j o y e d 
perfect hea l th , or a t l e a s t a c o m p l e t e s e n s e o f wel l -be ing. 
G l y c u r o n i c ac id ( C 6 H 1 0O 7 ) o c c u r s in the ur ine in c o m b i n a t i o n 
with urea , b u t the n a t u r e o f the c o m p o u n d h a s no t been 
def ini te ly d e t e r m i n e d . A s h d o w n r e c o m m e n d e d t h a t in all 
doubt fu l c a s e s the ur ine s h o u l d b e f ermented . 

G l u c o s e is r e g a r d e d b y m o d e r n c h e m i s t s a s a n a l d e h y d e or 
k e t o n e o f a h e x a t o m i c a l coho l ( C e H 8 ( O H ) 6 ) , which b y o x i d a -
t ion y i e l d s ( C 6 H 1 20 6 ) or g l u c o s e . T h i s unit is ca l l ed a m o n o -
s a c c h a r i d ; if two s u c h un i t s a r e l inked t o g e t h e r w e g e t a 
d i - s a c c h a r i d , a n d this is the c o m p o s i t i o n of the s u c r o s e s , e.g., 
c a n e s u g a r , mi lk s u g a r , m a l t o s e , etc. T h e p r o d u c t s o f the 
a c t i o n s o f s a l i v a r y a n d p a n c r e a t i c d i a s t a s e on s t a r c h a r e 
p r o b a b l y m a l t o s e , b u t b y the t i m e this r e a c h e s the por ta l vein 
it h a s b e c o m e g l u c o s e . W h e n m o r e t h a n two s u c h un i t s a r e 
l inked t o g e t h e r the resu l t is a P o l y s a c c h a r i d , e.g., d e x t r i n e , 
s t a r c h , a n d g l y c o g e n . W e k n o w t h a t the ac t ion o f certa in fer-
m e n t s can b r e a k u p the P o l y s a c c h a r i d into i ts c o m p o n e n t s , 
a n d the liver, m u s c l e s , etc., p o s s e s s a d o u b l e power, b e i n g 
a b l e to bu i ld u p g l y c o g e n o u t o f g l u c o s e , or to b r e a k u p 
g l y c o g e n to form g l u c o s e . 

G l y c o g e n ( 6 ( C c H 1 0O 5 ) + H 2 0 ) is f o r m e d in the l iver cel ls 
in the form of a m o r p h o u s g r a n u l e s co l l ec ted a r o u n d their 
nuclei , a n d is i r r e g u l a r l y d i s t r i b u t e d t h r o u g h the liver. I t is 
s o l u b l e in water , b u t n o t r e a d i l y diffusible , a n d g i v e s a d e e p 
red co lour with iod ine so lut ion. W i t h d i a s t a t i c ferments , or 
when bo i l ed with a m i n e r a l ac id , it f o r m s g r a p e s u g a r . T h e 
fo l lowing d irec t ions for its p r e p a r a t i o n a r e t a k e n from L a n -



2 2 2 DIABETES. 

do i s a n d S t i r l i n g : " L e t a r a b b i t h a v e a h e a r t y m e a l a n d kill 
it three or four h o u r s thereafter. T h e l iver is r e m o v e d i m m e -
d i a t e l y af ter d e a t h ; it is cut into fine p ieces , p l u n g e d into 
bo i l ing w a t e r a n d bo i led for s o m e t i m e in order to o b t a i n a 
w a t e r y e x t r a c t o f the l iver cells. T o the co ld filtrate (o f this 
e x t r a c t ) a r e a d d e d a l t e r n a t e l y d i lu t e h y d r o c h l o r i c a c i d a n d 
p o t a s s i o - m e r c u r i c i o d i d e a s l o n g a s a p r e c i p i t a t e occurs . T h e 
a l b u m i n a t e s or p r o t e i d s a r e p r e c i p i t a t e d b y the i od ine c o m -
p o u n d in the p r e s e n c e o f free H C l . I t is then filtered, when, 
a c lear o p a l e s c e n t fluid, c o n t a i n i n g the g l y c o g e n in so lut ion , 
is o b t a i n e d . T h e g l y c o g e n is p r e c i p i t a t e d from the filtrate, a s 
a whi te a m o r p h o u s powder , on a d d i n g an e x c e s s o f 70 to 80 
per c e n t , alcohol . T h e p r e c i p i t a t e is w a s h e d with 60 per c e n t , 
a n d a f t e r w a r d s with 95 per c e n t , a lcohol , then with ether, 
a n d l a s t l y with a b s o l u t e a lcohol ; it is dr ied over s u l p h u r i c 
a c i d a n d w e i g h e d " (BRÜCKE). 

T h e q u a n t i t y in the l iver is i n c r e a s e d b y a d d i n g s t a r c h , mi lk , 
fruit, or c a n e s u g a r , a l k a l i e s ( D U F O U R ) , g lycer ine , or inos i te 
to the food, while it is d i m i n i s h e d b y a p u r e l y a l b u m i n o u s or 
p u r e l y fa t ty diet , a n d d i s a p p e a r s d u r i n g hunger . I t is a l s o 
d i m i n i s h e d b y co ld a n d v io lent m u s c u l a r e x e r c i s e (KÜLZ) , a n d 
b y l i g a t u r e o f the bi le d u c t ( W l C K H A M L E G G , V O N W I T T I C H ) . 

W h e n r a b b i t s a r e k e p t wi thout food for s i x d a y s , it is a t 
l eas t four h o u r s after f eed ing before g l y c o g e n is found in their 
l ivers ( K Ü L Z ) . I t is n o t e w o r t h y t h a t in d i a b e t e s a n i n c r e a s e 
o f s u g a r c a n b e n o t e d in from 1 to ι \ h o u r s after the u s e of 
s t a r c h y food. 

G l y c o g e n is not a p r o d u c t pecu l iar to the l iver ; in foetal 
life it is found in all the t i s sues o f the b o d y , a n d in the a d u l t 
occurs in musc l e , c a r t i l a g e , the co lour le s s b l o o d corp u sc l e s , the 
test ic les , etc. 

I t c a n b e f o r m e d d irec t ly from s u g a r in m u s c l e , a n d b y 
in jec t ing s y r u p into the c irculat ion a direct convers ion of 
s u g a r into g l y c o g e n c a n b e p r o v e d to t a k e p lace . 

A s h a s been a l r e a d y s t a t e d , u n d e r p h y s i o l o g i c a l cond i t i ons 
g l y c o g e n is f o r m e d in the liver cel ls f rom the p r o d u c t s o f 
d i g e s t i o n o f s t a r c h y a n d s a c c h a r i n e food. 

I t is p r o b a b l e t h a t in hea l th the g l y c o g e n is v e r y g r a d u a l l y 
c o n v e r t e d into s u g a r , in v e r y s m a l l q u a n t i t i e s (LANDOIS), a s it 
is found to d i m i n i s h d u r i n g h u n g e r ( P A V Y ) , e x e r c i s e a n d e x -
p o s u r e to cold. T h e s u g a r s o p r o d u c e d p a s s e s into the c ircu-
lat ion w h e r e it is r a p i d l y u s e d u p a s it p a s s e s t h r o u g h the 
s y s t e m i c capi l lar ies . 
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B u t whenever there is d e r a n g e m e n t o f the h e p a t i c c ircu la-
tion, p e r m i t t i n g a g r e a t e r af f lux o f ar ter ia l b l o o d to t h e liver, 
t h e f o r m a t i o n o f s u g a r f rom g l y c o g e n is increased , a n d s u g a r 
in l a r g e r q u a n t i t i e s p a s s e s into the g e n e r a l c irculat ion. 

T h i s s u g a r p r o d u c t i o n is now t h o u g h t to b e a p r o d u c t o f the 
v i ta l ac t iv i ty o f the l iver cel ls ( P A T O N ) u n d e r the s t i m u l u s o f 
the e x c i t o - s e c r e t o r y nerve , or a c c o r d i n g to P a v y , it r e su l t s 
f r o m the c o n t a c t o f arterial b lood . 

T h e v a s c u l a r d e r a n g e m e n t which p e r m i t s this g r e a t aff lux 
o f ar ter ia l b l o o d to the l iver is a s s u m e d b y P a v y to b e a v a s o -
m o t o r p a r a l y s i s o f the s p l a n c h n i c a r e a , in c o n s e q u e n c e o f 
which the b l o o d r e a c h e s the p o r t a l ve in wi thout b e c o m i n g 
d e o x y g e n i s e d . 

K ü h n e a n d H e y n s i u s h a v e s u g g e s t e d t h a t g l y c o c h o l i c a c i d 
m a y sp l i t u p into u r e a a n d g l u c o s e , a n d they found t h a t the 
in troduc t ion o f g l y c o c i n ( C 2 H 5 N 0 2 , or s u g a r o f ge la t ine , a 
c o n s t i t u e n t o f bi le) into the b l o o d is fo l lowed b y a n i n c r e a s e 
in the a m o u n t o f u r e a in the l iver a n d urine, a n d o f g l y c o g e n 
in the liver. 

A c c o r d i n g to S e e g e n , the l iver c o n t a i n s a t the i n s t a n t when 
life c e a s e s 0*4 to O'ô p e r cent, o f s u g a r ( B e r n a r d , 0*2 to 0*3 
p e r cent . ; D a l t o n , o*2 t o 0*4 p e r cent . ; P a v y , 0 0 2 to 0*05 per 
cent . ) 

A l s o whi le c a r o t i d b l o o d a n d m i x e d v e n o u s b l o o d from the 
r ight s i d e o f the h e a r t conta in a b o u t the s a m e a m o u n t o f s u g a r 
( 0 Ί 0 9 to ΟΊ53 per c e n t , a l itt le in e x c e s s of the p o r t a l b lood , ) 
the b l o o d o f the h e p a t i c ve in c o n t a i n s twice as mucli sugar as 
the portal vein ( S E E G E N ) . 

B e r n a r d t h o u g h t t h a t the g l y c o g e n o f the liver, f o r m e d 
from the s t a r c h y m a t t e r o f food, is s t o r e d u p a n d c o n v e r t e d 
g r a d u a l l y into s u g a r b y a f erment in the liver. 

T h i s f erment B e r n a r d be l i eved h e h a d i so la ted , b u t it h a s 
s ince been shown t h a t a n y s o l u b l e a l b u m i n o u s b o d y m a y b e 
m a d e to y i e ld a so lu t ion c a p a b l e o f c o n v e r t i n g s t a r c h into 
s u g a r ( L É P I N E ) , such s u g a r b e i n g a l w a y s a g l u c o s e , whi le the 
s u g a r p r o d u c e d b y t rue f erment s (e.g., p tya l in , d i a s t a s e ) h a s a 
s l i g h t e r r e d u c i n g ac t ion with a g r e a t e r r o t a t o r y p o w e r a n d is 
p r o b a b l y ident ica l with maltose. A c c o r d i n g to D a s t r e , the 
l iver c o n t a i n s no d i a s t a t i c ferment , b u t the l iver cel ls p o s s e s s 
the p o w e r o f c o n v e r t i n g s u c r o s e into g lucose . 

A g a i n , a c c o r d i n g to B e r n a r d , a s the s u g a r is f o r m e d the 
g l y c o g e n s h o u l d d i m i n i s h ; there s h o u l d b e a definite re lat ion 
be tween t h e m ; this, B e r n a r d t h o u g h t h e h a d p r o v e d . 
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S e e g e n t h o u g h t h e h a d d i s p r o v e d this in the fo l lowing 
m a n n e r : H a v i n g first a s c e r t a i n e d t h a t g l y c o g e n is a l w a y s 
e v e n l y d i s t r i b u t e d t h r o u g h o u t the liver, a n d is no t a c c u m u l a t e d 
in cer ta in p a r t s o f it, h e t o o k a p iece o f the liver o f a recent ly -
ki l led or o f a s t i l l - l iv ing a n i m a l , w e i g h e d it, s c a l d e d it, a n d 
d e t e r m i n e d the g l y c o g e n a n d s u g a r it conta ined . T h i s o p e r a -
t ion w a s r e p e a t e d a t in terva l s with other p o r t i o n s o f the liver. 
In this m a n n e r h e d i s c o v e r e d t h a t the a m o u n t o f s u g a r in-
c r e a s e s s t e a d i l y from the m o m e n t o f d e a t h , a p r o c e s s which 
a p p e a r s to c o r r e s p o n d with the d e a t h o f the l iver t i s s u e a n d 
the c e s s a t i o n o f its m e t a b o l i c act iv i ty . O n the o ther h a n d the 
g l y c o g e n d o e s no t u n d e r g o a n y c o r r e s p o n d i n g d iminut ion , 
e x c e p t in r a b b i t s in which it b e g i n s to d w i n d l e a t o n c e a n d 
d i m i n i s h e s r a p i d l y a s the p r o d u c t i o n o f s u g a r increases . 

S e e g e n d e n i e d t h a t g l y c o g e n is the s o u r c e o f s u g a r , a n d 
s u g g e s t s t h a t the liver conver t s p e p t o n e into s u g a r . H e f o u n d 
t h a t when p e p t o n e so lu t ions were i n t r o d u c e d into the s t o m a c h s 
o f d o g s the liver s u g a r w a s i n c r e a s e d b y from 50 t o 200 per 
cent. 

H e a l s o o b s e r v e d t h a t when p e p t o n e so lut ion w a s in jec ted 
into the por ta l , vein in 30—40 m i n u t e s the l iver s u g a r i n c r e a s e d 
from 100 to 300 per cent. 

H e a l s o e s t i m a t e d the a m o u n t o f s u g a r which p a s s e s into 
the h e p a t i c vein o f a d o g , a n d h a s found t h a t the a m o u n t 
o f c a r b o n in the food o f a d o g on m e a t diet , ne i ther l o s i n g nor 
g a i n i n g weight , is sufficient to a c c o u n t for the c a r b o n o f t h e 
s u g a r . 

H e therefore he ld t h a t s u g a r format ion is a n o r m a l funct ion 
of the liver, the q u a n t i t y b e i n g c o n s i d e r a b l e , 1000 g r a m m e s in 
twenty- four h o u r s for a m a n w e i g h i n g 80 k i los , the s u g a r 
b e i n g d e c o m p o s e d in the b o d y . 

H e be l i eved t h a t this is a t r u e l iver s u g a r d i s t inc t from t h a t 
der ived from g l y c o g e n , t h a t it is f o r m e d in the l iver post 
mortem, b u t no t a t t h e e x p e n s e o f the g l y c o g e n present , t h a t 
it d o e s no t d i s a p p e a r if the a n i m a l is s t a r v e d or fed ent ire ly 
on fa t ty food, a n d t h a t it is f o r m e d from p e p t o n e , for after 
f eed ing with p e p t o n e i ts q u a n t i t y b e c o m e s increased three-fold. 

I t s e e m s to b e a d m i t t e d on all h a n d s t h a t c a r b o - h y d r a t e s 
m a y b e f o r m e d in the b o d y from pro te ids , e i ther b y s p l i t t i n g 
off ( P A V Y ) , or b y c o m p l e t e d e c o m p o s i t i o n a n d b u i l d i n g u p 
a g a i n ( P F L Ü G E R ) , a n d it is even c o n t e n d e d b y s o m e t h a t 
e v e r y 100 g r a m m e s o f a l b u m e n c o n v e r t e d into u r e a y i e l d s 45 
g r a m m e s o f s u g a r , or for e v e r y g r a m m e of n i t rogen e l i m i n a t e d 
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b y the ur ine 2*8 g r a m m e s o f s u g a r a r e formed . I t is be l i eved 
t h a t this f o r m a t i o n o f s u g a r t a k e s p l a c e in the liver. O b v i o u s l y 
when w e reflect on its v a r i o u s s o u r c e s the a m o u n t o f s u g a r 
p r o d u c e d in the l iver m u s t b e e n o r m o u s , y e t w h a t b e c o m e s o f 
i t ? P a v y m a i n t a i n s t h a t there is l ess s u g a r in the h e p a t i c 
vein than in the por ta l vein, a n d a l t h o u g h h e is in this re spec t 
s t o u t l y o p p o s e d b y S e e g e n , w h o in s i x t y - f o u r o b s e r v a t i o n s 
found the s u g a r i n c r e a s e d from 80 t o 100 p e r cent, in the 
h e p a t i c vein, he h a s found m a n y o b s e r v e r s to s u p p o r t his 
a s ser t ion t h a t ar ter ia l b l o o d c o n t a i n s n o m o r e s u g a r than 
v e n o u s b l o o d ( A B E L E S , B E C K a n d H O F F M A N N ) . C h a u v e a u 
a n d K a u f m a n n find t h a t ar ter ia l always c o n t a i n s m o r e s u g a r 
than v e n o u s b lood , s o t h a t it m a y b e wise for the p r e s e n t no t 
to a b a n d o n the not ion t h a t s u g a r is p o u r e d into the c irculat ion 
b y the l iver in s u c h q u a n t i t i e s a s c a n b e d e a l t with b y the 
t i s sues , in which it is u l t i m a t e l y ut i l i sed a n d d e c o m p o s e d . 

B u t it h a s been a s k e d , W h a t b e c o m e s o f the e n o r m o u s l y 
l a r g e r a m o u n t o f g l y c o g e n f o r m e d b y v e g e t a b l e f eed ing 
a n i m a l s ? T h e s low a n d s e d e n t a r y o x d o e s not s e e m l ike ly 
to u s e u p a s m u c h g l u c o s e a s the re s t l e s s t iger , a n d P a v y 
th inks this diff iculty s o g r e a t a s to b e fata l to the a b o v e e x -
p l a n a t i o n . B u t m o d e r n p h y s i o l o g i s t s a d m i t t h a t c a r b o -
h y d r a t e s m a y b e s t o r e d in the b o d y , n o t o n l y a s g l y c o g e n b u t 
a s fat, a n d t h a t it is in the la t ter form t h a t the e x c e s s o f s u g a r 
a c c u m u l a t e s in the b o d i e s o f v e g e t a b l e f eed ing a n i m a l s . 

E X P E R I M E N T A L G L Y C O S U R I A . 

G l y c o s u r i a m a y b e p r o d u c e d e x p e r i m e n t a l l y on a n i m a l s 
b y v a r i o u s les ions . 

S i n c e C l a u d e B e r n a r d d i s c o v e r e d t h a t s u g a r a p p e a r e d in 
the ur ine o f a n a n i m a l af ter p u n c t u r e o f the floor o f the fourth 
ventric le , an i m m e n s e m a s s o f fac t s o f a s i m i l a r order h a s been 
a c c u m u l a t e d , s o t h a t n o w it would s e e m a s if a l m o s t a n y lesion 
o f the n e r v o u s s y s t e m , centra l or per iphera l , m a y c a u s e g l y -
cosur ia , while a whole h o s t o f t o x i c s u b s t a n c e s h a v e been 
shown t o p o s s e s s , with m o r e or l e s s cer ta inty , t h e s a m e 
power. 

In a d d i t i o n to the " D i a b e t i c Punc ture ," the' fo l lowing 
les ions o f the n e r v o u s s y s t e m a r e s t a t e d to b e fo l lowed b y 
g l y c o s u r i a :— 

I . — I n j u r y to t h e vermiform process o f the cerebellum 
( E C K H A R D ) . 

2 .—Sect ion o f the Spinal Cord a t v a r i o u s levels ( S C H I F F ) . 

IS 
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3.—Sect ion o f the anterior cervical nerve roots c a u s e s per -
m a n e n t g l y c o s u r i a ; sec t ion o f c o r r e s p o n d i n g posterior roots 
c a u s e s on ly t e m p o r a r y g l y c o s u r i a ( S C H I F F ) ; artificial neuri t i s 
o f the first pair of dorsal nerves ( A R T H A U D a n d B U T T E ) . 

4 .—Destruc t ion o f v a r i o u s sympathetic ganglia, eg., the 
s u p e r i o r a n d inferior cervical ( P A V Y ) ; the first thorac ic 
( E C K H A R D ) ; the a b d o m i n a l ( K L E B S ) . 

5 . — S e c t i o n o f the s p l a n c h n i c nerves ( H E N S E N ) , or l i ga tur -
ing t h e m ( A R T H A U D a n d B U T T E ) . 

G l y c o s u r i a c a u s e d b y p u n c t u r e o f the floor o f the fourth 
ventr ic le m a y b e set a s i d e b y sect ion o f the s p l a n c h n i c nerves . 
O t h e r e x p e r i m e n t e r s too h a v e found t h a t sec t ion o f the 
s p l a n c h n i c s is not fol lowed b y g l y c o s u r i a , a n d C y o n e x p l a i n s 
this b y s u p p o s i n g the o p e r a t i o n to g i v e r ise to s u c h g e n e r a l 
d i l a ta t ion o f the intes t inal b l o o d - v e s s e l s tha t there is not 
e n o u g h b l o o d to increase the c irculat ion t h r o u g h the liver. 
H e s a y s , if the h e p a t i c ves se l s b e first d i l a t e d a n d the sp ina l 
cord a n d s p l a n c h n i c s then cut, the format ion o f s u g a r is not 
arres t ed . 

6 . — G l y c o s u r i a in certa in c a s e s fol lows irr i tat ion o f the 
right vagus nerve ( A R T H A U D a n d B U T T E ) . 

7 . — S i m i l a r resu l t s m a y follow sect ion a n d s t i m u l a t i o n o f 
the central end o f a n o r d i n a r y s e n s o r i - m o t o r nerve , s u c h a s the 
sc iat ic ( S C H I F F ) . 

8 .—Accord ing to v o n M e r i n g a n d M i n k o w s k i t h e c o m p l e t e 
r e m o v a l o f the pancreas in d o g s is a l w a y s fol lowed b y g l y c o -
sur ia , b u t this is p r e v e n t e d b y l e a v i n g a s m a l l p a r t o f the g l a n d 
even t h o u g h the d u c t b e r e m o v e d . T h e resul t therefore c a n n o t 
b e d u e to the a b s e n c e o f p a n c r e a t i c j u i c e in the intest ine. 
L é p i n e s u g g e s t s t h a t the p a n c r e a s forms a s u g a r - d e s t r o y i n g 
ferment which is a b s o r b e d b y the ve ins a n d c a r r i e d to the 
liver b y the por ta l vein. H e p e r f o r m e d the fol lowing e x p e r i -
m e n t : T w o d o g s were chosen o f e q u a l s ize a n d k e p t fa s t ing 
for 36 hours , the p a n c r e a s w a s then c o m p l e t e l y r e m o v e d from 
one, a n d b o t h were left unfed for 6 0 hours , when they were 
b l e d to death . In the b l o o d from the o n e wi thout the p a n -
c r e a s there w a s n e a r l y three t i m e s a s l a r g e a p e r c e n t a g e o f 
s u g a r a s in the b l o o d o f the other, whi le in fifteen h o u r s the 
b lood o f the la t ter h a d lost 33 per cent, o f its s u g a r , while t h a t 
o f the former d o g h a d los t on ly 6 per cent. 

M i n k o w s k i h a s g iven the resu l t s o f further e x p e r i m e n t s on 
this point . I t is n o t e w o r t h y t h a t d o g s d e p r i v e d o f the 
p a n c r e a s , p r e s e n t not o n l y g l y c o s u r i a , b u t all t h e c h a r a c -
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ter îs t ic s y m p t o m s o f d i a b e t e s , p o l y u r i a , thirst , hunger , a n d 
e m a c i a t i o n ; t h e g l y c o g e n r a p i d l y d i s a p p e a r s from t h e liver, 
a n d there is d i m i n i s h e d a b s o r p t i o n o f a l b u m e n s a n d fats . 
A f t e r p a r t i a l e x t i r p a t i o n o f t h e p a n c r e a s a s a ru le d i a b e t e s 
me l l i tus d o e s not a p p e a r , even when t h e r e m a i n i n g p o r t i o n is 
n o l o n g e r c o n n e c t e d with t h e intest ine . St i l l , t h e s e r e m a i n i n g 
p o r t i o n s m u s t not b e t o o smal l . In two c a s e s in which the 
r e m a i n i n g p ieces o f the p a n c r e a s h a d o n l y xVth or trth t h e 
s ize o f the n o r m a l o r g a n g l y c o s u r i a in i ts s e v e r e s t f orm w a s 
o b s e r v e d s i m i l a r to t h a t af ter to ta l e x t i r p a t i o n . I t is d o u b t -
ful in t h e s e c a s e s whether the r e m a i n i n g p o r t i o n s re ta in their 
functions. 

In two other c a s e s a f ter p a r t i a l e x t i r p a t i o n a t r a n s i t o r y 
g l y c o s u r i a o c c u r r e d , which o n l y c o n t i n u e d a few h o u r s , a n d 
later even after a b u n d a n t c a r b o - h y d r a t e food it d i d not 
return ; this t r a n s i t o r y g l y c o s u r i a m a y p e r h a p s b e r e g a r d e d a s 
a resu l t o f the in jury which the res t o f the p a n c r e a s h a d 
suffered b y the o p e r a t i o n . 

In o n e c a s e , b y p a r t i a l e x t i r p a t i o n o f the p a n c r e a s , d i a b e t e s 
was p r o d u c e d c o r r e s p o n d i n g to the s l i gh t form o f th i s d i s e a s e 
in m a n . I n a d o g w e i g h i n g 12 k i los , a por t ion o f the p a n c r e a s , 
31 g r a m m e s in weight , w a s r e m o v e d ; o n l y t h e o u t e r m o s t 
po int o f the tai l e n d r e m a i n i n g . N o s u g a r a p p e a r e d in the 
ur ine for the n e x t five d a y s , even when the d o g w a s fed with 
m e a t a n d milk . B u t af ter c a r b o - h y d r a t e s s u g a r a p p e a r e d in 
the urine. A f t e r 20 g r a m m e s o f g r a p e s u g a r , 78 a p p e a r e d in 
the urine. B y flesh d ie t the s u g a r d i s a p p e a r e d from the 
urine, to return a g a i n in g r e a t a m o u n t after a d ie t o f c a n e 
s u g a r . T h e r e w a s therefore , in this c a s e , after the p a r t i a l e x t i r -
p a t i o n o f the p a n c r e a s , a n i n j u r y o f t h a t specif ic funct ion o f 
this g l a n d , the c o m p l e t e def ic iency o f which, after t o t a l . e x t i r -
p a t i o n , c a u s e s the s e v e r e form o f g l y c o s u r i a . 

In a stil l m o r e r e m a r k a b l e c a s e , the p a n c r e a s w a s p a r t i a l l y 
e x t i r p a t e d a n d the s t u m p r e t a i n i n g i ts v a s c u l a r a t t a c h m e n t s 
g r a f t e d b e l o w the s k i n o f the a b d o m e n . E v e n t h u s d i s p l a c e d 
t h e g l a n d a p p e a r e d c a p a b l e o f e x e r c i s i n g its function, for 
the ur ine r e m a i n e d free f rom s u g a r ; t h e g r a f t w a s u l t i m a t e l y 
e x c i s e d , a n d the d o g b e c a m e d i a b e t i c (MINKOWSKI a n d 
HÉDON). 

P u n c t u r e o f the floor o f the fourth ventr ic le after e x t i r p a t i o n 
o f the p a n c r e a s , i n c r e a s e s the g l y c o s u r i a b y 30 or 40 per cent. 
(HÉDON) ; whi le if the m e d u l l a b e s o d i v i d e d t h a t the liver is 
cut off from the s y m p a t h e t i c , no g l y c o s u r i a fol lows e x t i r p a -
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t ion o f t h e p a n c r e a s ( C H A U V E A U a n d K A U F M A N N ) ; on the 

other h a n d g l y c o s u r i a fol lows p u n c t u r e , b u t d o e s not occur 
after r e m o v a l o f the p a n c r e a s in f a s t i n g a n i m a l s ( T H I R O L O I X ) . 

L é p i n e a l s o r e m o v e d the p a n c r e a s from a s t a r v i n g d o g , the 
o p e r a t i o n b e i n g fo l lowed b y g l y c o s u r i a , which w a s t e m p o r a r i l y 
contro l l ed b y i n j e c t i n g into the j u g u l a r vein chy l e t a k e n from 
the t h o r a c i c d u c t o f a n o t h e r d o g d u r i n g d iges t ion . H e a l s o 
found t h a t chy le a d d e d to a so lu t ion o f g l u c o s e , m a i n t a i n e d a t 
a t e m p e r a t u r e o f 38

0
 C , c a u s e d a s e n s i b l e d iminut ion o f the 

a m o u n t of s u g a r in s o m e hours . H e a l s o found t h a t m a l t 
d i a s t a s e d i m i n i s h e d the g l y c o s u r i a o f an a n i m a l r e n d e r e d d i a -
bet ic b y the r e m o v a l o f the p a n c r e a s . C h y l e from a n a n i m a l 
d e p r i v e d o f its p a n c r e a s h a d no effect u p o n s u g a r . L a n n o i s , 
a t the in s t i ga t ion o f L é p i n e , m a d e s u b c u t a n e o u s in jec t ions of 
p i l o c a r p i n e on a d i a b e t i c w o m a n with the resu l t t h a t there 
w a s a v e r y n o t a b l e d i m i n u t i o n o f the g l y c o s u r i a , in c o n s e -
q u e n c e , it is s u g g e s t e d , o f the s t i m u l a t i o n o f the p a n c r e a s b y 
this d r u g . 

A r t h a u d a n d B u t t e d i s p u t e the t h e o r y o f L é p i n e on the 
g r o u n d of e x p e r i m e n t s * in which t h e y l i g a t u r e d all the p a n -
creat ic ve ins of a d o g , wi thout i n c r e a s i n g the a m o u n t o f s u g a r . 

O n the other h a n d b y l i g a t u r i n g all the b r a n c h e s o f the 
cceliac a x i s , e x c e p t t h e h e p a t i c ar tery , s o a s to c a u s e a n e x c e s -
s ive flow of arter ia l b l o o d to the liver, they c a u s e d g l y c o s u r i a , 
a n d the a n i m a l d i ed after three m o n t h s . T h e p a n c r e a s s h o w e d 
n o a l terat ion , a s its c irculat ion h a d been r e - e s t a b l i s h e d b y the 
m e s e n t e r i c a r t e r y which h a d not been tied. 

L é p i n e n o w m a i n t a i n s t h a t b l o o d a n d c h y l e c o n t a i n a 
powerful g l y c o l y t i c ferment , which is a b s e n t or g r e a t l y 
d i m i n i s h e d in a n i m a l s d e p r i v e d o f t h e p a n c r e a s . H e be l i eves 
t h a t this is a p r o d u c t o f the internal secret ion o f the p a n c r e a s , 
a n d t h a t n o r m a l l y it d e s t r o y s a l a r g e p a r t o f the s u g a r before 
it r e a c h e s the liver. H i s s t a t e m e n t s l a c k conf irmat ion , a n d 
the t h e o r y is a v e r y u n r e a s o n a b l e one , a s it would i m p l y a 
g r e a t w a s t e of nutr i t ive mater ia l . K a u f m a n n h a s s u g g e s t e d 
tha t the p a n c r e a s s ecre te s a s u b s t a n c e which e x e r c i s e s a con-
tro l l ing influence over the liver, a n d t h a t in i ts a b s e n c e th is 
o r g a n p e r m i t s a n e x c e s s i v e a m o u n t o f s u g a r to p a s s into t h e 
c irculat ion. A r t h u s d e n i e s the e x i s t e n c e of L é p i n e ' s g l y c o l y -
tic f erment in l iv ing b l o o d , a n d c o n t e n d s t h a t it is a c a d a v e r i c 
p h e n o m e n o n ; a n d H é d o n cou ld find n o g l y c o l y t i c s u b s t a n c e 
in the p a n c r e a s , nor a n y d i a b e t o g e n i c s u b s t a n c e in d i a b e t i c 
b lood . 
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9 .—De R e n z i a n d R e a l e s a y t h a t g l y c o s u r i a is c a u s e d b y 
resect ion o f the d u o d e n u m a n d e x t i r p a t i o n o f the s a l i v a r y 
g l a n d s . 

10.—Gley s t a t e s t h a t d o g s d e p r i v e d o f their t h y r o i d s b e c o m e 
t e m p o r a r i l y g l y c o s u r i e ; b u t M i n k o w s k i den ie s this. 

1 1 . — H a y found t h a t the inject ion o f neutra l s a l t so lut ion 
into a l i g a t u r e d l o o p o f in tes t ine w a s s o m e t i m e s fo l lowed b y 
g l y c o s u r i a . 

1 2 . — K o l i s c h p r o d u c e d g l y c o s u r i a b y t y i n g the super ior 
mesenter i c artery . 

1 3 . — G l y c o s u r i a m a y in a d d i t i o n b e d e t e r m i n e d b y p r o -
c e d u r e s d irec t ly o c c a s i o n i n g i n c r e a s e d flow o f b l o o d to the 
liver, a s in the fo l lowing e x a m p l e s :— 

a.—Tying the a c c e s s o r y b r a n c h o f t h e p o r t a l vein in frogs , 
so a s to m a k e the who le o f the a b d o m i n a l b l o o d p a s s t h r o u g h 
the l iver ( S C H I F F ) . 

b.—Irritation o f the l iver with n e e d l e s ( S C H I F F ) or b y elec-
tr ic i ty ( P A V Y ) . 

c.—Compression o f the a o r t a or p o r t a l vein. 
d.— I n j e c t i n g def ibr inated a r t e r i a l i s e d b l o o d into the por ta l 

vein. 
T h e s a m e p h e n o m e n a m a y a l s o b e c a u s e d b y a g r e a t m a n y 

t o x i c s u b s t a n c e s : — 
a.—By the inha la t ion o f ch loro form, o f c a r b o n i c ac id , c a r -

bonic o x i d e , s u l p h u r e t t e d h y d r o g e n a n d c a r b o n d i su lph ide . 
b.—By s t r y c h n i n e ( M . F O S T E R ) , sa l i cy l i c a c i d ( B U R T O N ) , 

p h o s p h o r i c a c i d ( P A V Y ) , t u r p e n t i n e ( A L M È N ) , corros ive s u b -
l i m a t e ( R O S E N B A C H ) , u r a n i u m n i t r a t e ( L E C O N T E ) , benzol , 
ace tone , a l d e h y d e , ether, chloral , a m y l nitrite , a m y l alcohol , 
m o r p h i a , o p i u m , a n d c u r a r e . * 

c—Dimethyl aethal carb ino l ( T H I E R F E L D E R ) . 

d—Phloridzin. 
Phlor idz in is a g l u c o s i d e d i s c o v e r e d in 1885, b y von K o r m i c k , 

in the b a r k o f a p p l e , p e a r , cherry a n d p l u m trees . I t f orms 
s i lky , sh in ing , n e e d l e - l i k e c r y s t a l s , s o l u b l e in co ld water . I t s 
f o r m u l a i s — 

^9ΐΗ 2 4Ο 10 + H 2 0 
which m a y b r e a k u p i n t o — 

C 1 5H 1 40 5 a n d C 6 H 1 2O e 

Phloret in . Ph loros in . 

* Ashdown believed that in many cases it is glycuronic acid and not 
glucose which appears in the urine in these circumstances {pp. cit.). 
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T h e la t ter s u b s t a n c e h a s the f o r m u l a o f s u g a r , a n d l ike it 
r e d u c e s c o p p e r s a l t s a n d u n d e r g o e s fermentat ion . W h e n 
phlor idz in is a d m i n i s t e r e d to a n i m a l s it c a u s e s g l y c o s u r i a , 
even when the liver h a s been r e n d e r e d free from g l y c o g e n , or 
e x t i r p a t e d . T h e act ion o f this s u b s t a n c e h a s been s t u d i e d b y 
von M e r i n g , who c o n s i d e r s t h a t he h a s p r o v e d t h a t the s u b -
s t a n c e e x c r e t e d is rea l ly g r a p e s u g a r , a n d not phloros in . 

Phlor idz in c a u s e d g l y c o s u r i a when g iven b y the m o u t h or 
in jec ted s u b c u t a n e o u s l y , or in t roduced into the veins . T h e 
s u g a r in the b l o o d w a s not increased , while the h e p a t i c 
g l y c o g e n d imin i shed . T h e g l y c o s u r i a cont inued even when 
the a n i m a l w a s s t a r v e d for a l o n g per iod . O c c a s i o n a l l y in 
l o n g - s t a n d i n g c a s e s a c e t o n e a n d / 3 -oxybutyr ic ac id were p r e -
sent in the urine, a n d s y m p t o m s l ike d iabe t i c c o m a occurred. 
T h e s u g a r w a s shown to b e der ived from the a l b u m e n s o f the 
body . 

Phloret in is the on ly d e c o m p o s i t i o n p r o d u c t o f phlor idz in 
which p r o d u c e d g l y c o s u r i a ; ph lorose , phlorit inic ac id a n d 
phlorog luc in b e i n g inert. 

A f t e r the a d m i n i s t r a t i o n o f phlor idz in a n d c h l o r a l - h y d r a t e , 
s u g a r a n d uro-chlora l a c i d a p p e a r e d in the urine. 

Phlor idz in w a s g iven to three p e r s o n s , a n d s u g a r in con-
s i d e r a b l e q u a n t i t y f o r m e d in their urines . O n e g r a m m e of 
phlor idz in c a u s e d a d a i l y e x c r e t i o n o f 97 g r a m m e s o f s u g a r ; 
on the d a y after the phlor idz in w a s s t o p p e d the s u g a r d i s -
a p p e a r e d . N o ill effects were p r o d u c e d t h r o u g h the u s e of 
the d r u g , which w a s cont inued for a month . 

Z u n t z p r o v e d tha t when in jec ted into o n e renal ar tery , it 
c a u s e d g l y c o s u r i a from the c o r r e s p o n d i n g k i d n e y only , for a t 
l eas t ha l f -an-hour , a n d M i n k o w s k i found t h a t after e x t i r p a t i o n 
of the k i d n e y s the a d m i n i s t r a t i o n o f phlor idz in w a s not fol-
lowed b y a n y increase o f s u g a r in the b l o o d ; in m a n a l s o the 
inges t ion o f phlor idz in c a u s e s g l y c o s u r i a wi thout h y p e r g l y c e -
mia . W h e r e the renal ep i the l ium is a l r e a d y g r a v e l y c o m p r o -
mised , phlor idz in m a y fail to c a u s e g l y c o s u r i a , a s w a s the c a s e 
in s even out of ten c a s e s o f g r a n u l a r k i d n e y to w h o m 
K l e m p e r e r a d m i n i s t e r e d it. 

A s phlor idz in c a u s e s no increase o f s u g a r in the b lood , von 
N o o r d e n bel ieves it c a u s e s g l y c o s u r i a b y p a r a l y s i n g the renal 
ep i the l ium s o a s to p e r m i t the p a s s a g e o f s u g a r into the urine. 

W i t h reference to s o m e o f t h e s e effects it is o f interes t to 
note t h a t M a s o n i s t a t e s t h a t c u r a r e d i a b e t e s m a y b e p r e v e n t e d 
b y the prev ious a d m i n i s t r a t i o n o f arsen ic , whi le K i r k th inks 
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tha t the s u b s t a n c e s found in the ur ine o f p e r s o n s t a k i n g 
s a l i c y l a t e s a r e chiefly o ther r e d u c i n g b o d i e s b u t t h a t a t r a c e o f 
s u g a r m a y p e r h a p s b e p r o d u c e d b y t h e ac t ion o f the s a l t on 
the b l o o d corpusc les . 

I t h a s been a l r e a d y m e n t i o n e d t h a t l i g a t u r e o f the b i le d u c t s 
c a u s e s g l y c o g e n to d i s a p p e a r f rom the liver, a n d u n d e r t h e s e 
c i r c u m s t a n c e s p u n c t u r e o f the floor o f the fourth ventr ic l e fai ls 
to c a u s e g l y c o s u r i a ( W I C K H A M L E G G , V O N W I T T I C H , E . K Ü L Z , 
F R E R I C H S ) . W y a t t h a s recent ly r e l a t e d the c a s e o f a n o ld 
d i a b e t i c l a d y in w h o m t h e s u g a r d i s a p p e a r e d from the ur ine 
d u r i n g a n a t t a c k o f j a u n d i c e , b u t this, t h o u g h u s u a l , d o e s not 
a l w a y s follow, a s the fo l lowing c a s e s h o w s :— 

C A S E 28.—Diabetes Mellitus—early diarrhœa—intercurrent jaundice— 
fersiste?ice of glycosuria. 

William J., aged forty-five, blacksmith, attended as an out-patient on 
June 12th, 1887, complaining of pain in the loins and hypochondrium. 
His illness began twelve months before with diarrhoea, and three months 
later this was followed with jaundice, which had persisted. His urine 
was dark amber, acid, 1026, loaded with sugar, containing a faint haze of 
albumen and a little bile pigment. 

P A T H O G E N Y O F D I A B E T E S . 

T h e t r u e b e a r i n g o f al l t h e s e fac t s u p o n the p a t h o g e n e s i s 
o f d i a b e t e s m u s t r e m a i n for the p r e s e n t unse t t l ed . 

L e t u s t a k e n o t e for a m o m e n t o f t h e g a p s in our k n o w l e d g e . 
I . — I t is not k n o w n def ini te ly in w h a t form the p r o d u c t s o f 

s a c c h a r i n e a n d s t a r c h y food l e a v e the liver, whether a s s u g a r 
in s m a l l q u a n t i t i e s to b e r a p i d l y d e s t r o y e d , or p a r t l y a s s u g a r 
a n d p a r t l y a s fat, a s P a v y th inks . 

2 .—It is not k n o w n b y w h a t p a t h s the influence o f t h e 
v a r i o u s n e r v e les ions , which p r o d u c e g l y c o s u r i a , r e a c h e s the 
liver, t h o u g h this is p r o b a b l y t h r o u g h the p n e u m o g a s t r i c s 
( A R T H A U D a n d B U T T E ) . 

3 . — W e a r e still uncer ta in o f the n a t u r e o f the inf luence o f 
the p a n c r e a s on the p r o d u c t i o n o f s u g a r . 

U n t i l t h e s e q u e s t i o n s h a v e been se t t l ed we h a v e not a 
p r o p e r b a s i s for a r a t i o n a l p a t h o l o g y o f d i a b e t e s . 

T h e r e a r e two m a i n theor i e s which rece ive a l a r g e a m o u n t 
o f s u p p o r t : I , t h a t o f o v e r p r o d u c t i o n b y the liver : 2, t h a t o f 
d i m i n i s h e d des t ruc t ion b y the t i s s u e s ; a n d to t h e s e we m a y 
a d d , 3, p a r a l y s i s o f the renal ep i the l ium, which is a return to 
the o ld v iew o f the renal or ig in o f d i a b e t e s . 

T h e first o f t h e s e is g e n e r a l l y a c c e p t e d , a n d m o d e r n op in ion 

231 
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incl ines t o the \
T
iew t h a t the o v e r p r o d u c t i o n is the c o n s e q u e n c e 

o f e i ther d irect nerve s t i m u l u s to the h e p a t i c cells , or r e m o v a l 
o f s o m e influence which n o r m a l l y contro l s them, e.g., the 
p a n c r e a t i c secret ion. P a v y , a s is well known, r e g a r d s the 
e x c e s s i v e act iv i ty , or a s he t h i n k s it, m o r b i d funct ion o f the 
liver, to b e d u e to v a s o - m o t o r p a r a l y s i s ; but M i c h a e l F o s t e r 
po in t s o u t t h a t s t r y c h n i n e p o i s o n i n g , in which t h e v e s s e l s 
a r e s t r o n g l y contrac ted , c a u s e s g l y c o s u r i a . I t is p o s s i b l e t h a t 
s t rychn ine c a u s e s a r a p i d d i s c h a r g e o f s u g a r before the v a s o -
m o t o r s p a s m h a s t a k e n p l a c e ; b u t the cur ious effects of 
ph lor idz in ind i ca te t h a t in the ac t ion o f d r u g s we m a y h a v e 
to d o with a q u i t e different m e c h a n i s m . 

H a m i l t o n , a c c e p t i n g the v a s o - m o t o r theory , s a y s there a r e 
two p o s s i b l e m o d e s in which it m a y a c t : ( i ) B y d i m i n i s h i n g 
g l y c o g e n e s i s , s o t h a t the s u g a r b r o u g h t to the l iver l e a v e s 
it u n c h a n g e d ; a n d in s u p p o r t o f this h e q u o t e s Ehrliche 
o b s e r v a t i o n t h a t v e r y l i t t le or n o g l y c o g e n can b e found in 
f r a g m e n t s o f liver w i thdrawn b y a t r o c h a r from d i a b e t i c s 
d u r i n g l i f e ; ( 2 ) B y e x c e s s i v e convers ion o f g l y c o g e n into 
s u g a r . 

K a u f m a n n , in s u p p o r t o f the t h e o r y t h a t d i a b e t e s is the 
resul t o f o v e r p r o d u c t i o n o f s u g a r b y the liver cel ls , h a s 
s h o w n t h a t s u p p r e s s i o n o f the funct ion o f the liver d i m i n i s h e s 
the a m o u n t o f s u g a r in the b l o o d o f d o g s r e n d e r e d art i f ic ial ly 
d i a b e t i c a s well a s in t h a t of h e a l t h y a n i m a l s . H e p o i n t s to 
the o b s e r v a t i o n s o f V o i t a n d L e o which s h o w t h a t d i a b e t i c s 
u s e u p a s m u c h o x y g e n a n d e x c r e t e a s m u c h C 0 2 a s h e a l t h y 
p e r s o n s , a n d his a n a l y s e s o f v e n o u s a n d arter ia l b l o o d indi-
c a t e t h a t the t i s sues c o n s u m e the s a m e a m o u n t o f s u g a r in 
d i a b e t i c a n d h e a l t h y a n i m a l s . 

T h e v iew t h a t g l y c o s u r i a d e p e n d s u p o n n o n - d e s t r u c t i o n or 
d i m i n i s h e d c o n s u m p t i o n o f s u g a r in the t i s s u e s h a s been m a i n -
ta ined b y S e e g e n a n d E b s t e i n , a n d h a s recent ly found a 
bri l l iant de fender in von N o o r d e n . 

V o n N o o r d e n e x p l a i n s t h a t in h e a l t h the c a r b o - h y d r a t e s a r e 
s t o r e d u p in the b o d y a s g l y c o g e n a n d fat, whi le a certa in 
propor t ion is c o n s t a n t l y c o n s u m e d b y t h e t i ssues . I f a g r e a t e r 
q u a n t i t y r e a c h e s the t i s sues t h a n t h e s e c a n c o n s u m e , the sur -
p l u s a p p e a r s in the urine. G l y c o s u r i a fo l lowing B e r n a r d ' s 
punc ture , resu l t s from this i n j u r y c a u s i n g the liver to s u d d e n l y 
d i s c h a r g e its s t o r e o f g l y c o g e n , g i v i n g r ise to h y p e r g l y c e m i a 
a n d t e m p o r a r y g l y c o s u r i a . A n a n a l o g o u s resu l t is seen in the 
g l y c o s u r i a which fol lows c o n c u s s i o n a n d a p o p l e x y , while the 
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g l y c o s u r i a which s o m e t i m e s fol lows a t t a c k s o f b i l i ary col ic 
is c o m p a r a b l e to the d i s c h a r g e o f g l y c o g e n which fo l lows 
l i g a t u r e o f the bi le duc t , b u t t h e s e c a n on ly c a u s e t e m -
p o r a r y g l y c o s u r i a . In d i a b e t e s there is no p r o o f o f over-
p r o d u c t i o n o f s u g a r , t h e o c c u r r e n c e o f which cou ld o n l y b e 
a d m i t t e d when the e x c r e t i o n o f s u g a r e x c e e d s the s u g a r 
der ived f rom the food, i n c l u d i n g t h a t f o r m e d from a l b u m e n s 

a s well a s t h a t d u e to c a r b o - h y d r a t e s . H e confe s se s t h a t the 
o b s e r v a t i o n s o f K a u f m a n n , a l r e a d y q u o t e d , a s well a s t h o s e 
o f L e o a n d V o i t , a r e o p p o s e d to h is v iews , b u t he d o u b t s 
the a c c u r a c y o f the m e t h o d s in u s e for the e s t i m a t i o n o f 
s u g a r in the b lood. Y e t h e h a s to m a k e the i m p o r t a n t 
a d m i s s i o n t h a t the n a t u r a l g l y c o g e n reservo irs (liver, m u s c l e , 

etc . ) m u s t h a v e b e c o m e insufficient, a n d t h a t the b o d y m u s t 
a l s o h a v e lost its c a p a c i t y to c o m p r e s s s u g a r m o l e c u l e s into fat. 
T h a t the influence o f t h e n e r v o u s s y s t e m u p o n the liver is 
l imi ted to c a u s i n g a d i s c h a r g e o f g l y c o g e n is d i s p r o v e d b y the 
fact tha t p u n c t u r e will c a u s e g l y c o s u r i a in a n a n i m a l which 
h a s been s t a r v e d for a w e e k a n d which therefore no l o n g e r h a s 
g l y c o g e n s t o r e d u p in i ts l iver ( T H I R O L O I X ) . B u t it s e e m s to 
m e t h a t the a d m i s s i o n , t h a t the liver h a s los t its p o w e r to 
retain g l y c o g e n , a n d p a s s e s into the c ircu lat ion in the form of 
s u g a r all the c a r b o - h y d r a t e s it rece ives , c o n c e d e s n e a r l y all 
the other s i d e c la ims . T h e on ly po in t is whether the p r o d u c -
tion o f s u g a r is an a c t i v e v i ta l funct ion o f the l iver cel ls 
or the resul t o f s o m e defect ive p o w e r ; in e i ther c a s e , an 
e x c e s s i v e o u t p u t o f s u g a r is the c o n s e q u e n c e . 

I th ink the b a l a n c e o f e v i d e n c e in favour o f t h o s e who 
be l ieve in the t h e o r y o f o v e r - p r o d u c t i o n b y the l iver a s the 
c a u s e o f d i a b e t e s , a n d I incl ine to the op in ion t h a t this is an 
e x c e s s o f a n o r m a l vital funct ion o f the liver cells. 

T h e third theory n e e d not d e t a i n u s ; it m e r e l y a m o u n t s to 
a s u g g e s t i o n t h a t g l y c o s u r i a m a y u n d e r certa in c i r c u m s t a n c e s 
b e of a renal origin. K l e m p e r e r bel ieves t h a t this condi t ion 
e x i s t s , b u t is e x t r e m e l y rare . W e n o t v e r y u n c o m m o n l y 
m e e t with c a s e s in which s l i g h t g l y c o s u r i a a c c o m p a n i e s well-
m a r k e d a l b u m i n u r i a a n d o ther s i g n s o f chronic B r i g h t ' s 
d i s e a s e in e lder ly p e r s o n s , a n d t h e s e m a y b e e x a m p l e s o f this 
renal g l y c o s u r i a . J a c o b y , o f S t r a s b u r g , h a s o b s e r v e d g l y c o -
sur ia in r a b b i t s fed on c a r r o t s , when d iures i s w a s p r o d u c e d b y 
caffeine, a n d g l y c o s u r i a h a s been o b s e r v e d to a c c o m p a n y the 
d iures i s c a u s e d b y d ig i ta l i s . K l e m p e r e r h a s o b s e r v e d a c a s e 
o f interst i t ia l nephr i t i s wi th s l i gh t g l y c o s u r i a , which w a s not 
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i n c r e a s e d b y a diet c o m p o s e d l a r g e l y o f c a r b o - h y d r a t e s , or 
d i m i n i s h e d b y e x c l u s i v e m e a t diet . 

I shal l on ly ment ion the t h e o r y o f C a n t a n i a n d B . W. F o s t e r , 
that the liver in d i a b e t e s forms a n i n o x i d i s a b l e f o r m o f s u g a r , 
the so -ca l l ed p a r a - g l u c o s e , a s th is is not s u p p o r t e d b y a n y 
recent o b s e r v a t i o n s . 

A p a r t a l t o g e t h e r f rom this h e p a t i c p a t h o l o g y a r e t h e 
theor ies o f Z i e m s s e n a n d L a t h a m , who p l a c e the p r o d u c t i o n 
of s u g a r in the musc le s . A c c o r d i n g to L a t h a m a d e g e n e r a t i o n 
t a k e s p l a c e in the m u s c l e a l b u m e n d u e to v a s o - m o t o r p a r a l y s i s 
a n d v a s c u l a r d i la ta t ion , l e a d i n g to imper fec t o x i d a t i o n a n d the 
p r o d u c t i o n of s u g a r in the fo l lowing m a n n e r : the lowest c y a n -
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C H A P T E R X V I I . 

E T I O L O G Y O F D I A B E T E S 

P R E D I S P O S I N G C A U S E S . 

Geographical Distribution.—Very l i t t le h a s been h i therto 
p u b l i s h e d r e s p e c t i n g the g e o g r a p h i c a l d i s t r i b u t i o n o f d i a b e t e s . 
T h i s is in p a r t d u e to t h e a b s e n c e o f t r u s t w o r t h y s ta t i s t i ca l 
d a t a a n d a l s o b e c a u s e t h e inc idence o f a d i s e a s e , the m o r t a l i t y 
o f which is on a n a v e r a g e l e s s t h a n ι p e r 50,000 o f p o p u l a t i o n , 
is a s u b j e c t u p o n which the e x p e r i e n c e o f ind iv idua l prac t i t i on -
ers m u s t b e a fa l lac ious g u i d e . B y t h e k i n d n e s s o f n u m e r o u s 
fr iends I h a v e been a b l e to o b t a i n s t a t i s t i c s f rom which the 
fo l lowing figures a r e c a l c u l a t e d (1891). 

T A B L E I. 

Showing the mortality from Diabetes Mellitus in some of the principal 
cities of Europe. 

Name. 
Rate per ioo,oco 

of population. 
Name. 

Rate per i o o {c o o 
of population. 

Paris * 9 6 Dresden 4-6 
Copenhagen \ 7*2 Vienna 4*2 

Leipzig ... 6 4 Christiania 3*9 
London 5*88 Naples 3-2 

Berlin 5-04 Rome Γ67 

* Paris has since risen to 14, as shown in Table II. 
\ This includes 72 provincial towns also. 

T h e s e figures a r e c a l c u l a t e d f rom t h e a v e r a g e s o f five y e a r s 
a t least , a n d a r e p r o b a b l y fa ir ly t r u s t w o r t h y , a s the r e g i s t r a t i o n 
in t h e s e c i t ies is care fu l ly c a r r i e d out. 

T r o u s s e a u r e g a r d e d t h e d i s e a s e a s r a r e in P a r i s , a n d there 
c a n b e n o d o u b t t h a t it h a s g r e a t l y i n c r e a s e d o f l a t e y e a r s , a s 
s h o w n in t h e fo l lowing t a b l e c o m p i l e d b y Dr . J a c q u e s Ber t i l l on , 
C h e f d e s t r a v a u x s t a t i s t i q u e s d e la vi l le d e P a r i s . 
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T A B L E I I . 

Mortality from Diabetes Mellitus in Paris for each 100,000 of 
population. 

CN _ 0 
VO CO CO vO CO ON Q Ν m 
ir> ô vO CO CO CO CO ON CN ON ON 
VO CO CO CO CO CO CO CO CO CO 
CO 00 CO 00 CO 

4 3 3 5 8 I I 12 13 14 '3 I3 12 14 

E n g l i s h s ta t i s t i c s s h o w no s u c h r a p i d r i se o f l a t e y e a r s 
e i ther in L o n d o n or the c o u n t r y : in b o t h the r a t e p e r 100,000 
o f p o p u l a t i o n w a s , in 1893, onty a

 l i t t le over 7. 

T A B L E I I I . 

Showing the mortality from Diabetes Mellitus in certain European 
countries and British colonies (1891). 

Name. Rate per 100,000 
of population. 

England 
Ireland 
Scotland 
Prussia 
Norway 
Italy 
Gibraltar 
Malta 
Cyprus 
Hel igoland 
N e w South Wales 
Victoria . . . 
Queensland .. 
Tasmania 
South Australia 

5*« 
3"2 
2*1 

i*3 
1*9 
1-6 
6'8 

13*1 
deaths 

2 7 
r6 
ο·8 
3*2 
ι·6 

Name. 

Western Australia 
N e w Zealand 
Jamaica ' .· 
British Guiana 
Montserrat 
Bahamas 
St. Kitts 
Bermuda 
Nata l 
St. He l ena . . 
Sierra Leone 
Ceylon * 
H o n g k o n g 
Mauritius 

Rate per 100,000 
of population. 

ι-9 
2*6 

1 7 
0*24 
6 Ό 
0'2 
0*2 
0 7 
0 7 
0'5 
o*i6 
2*4 
Ο Ί 

ι'4 

* Said to be untrustworthy. 

T h e figures for the Co lon ie s a r e b a s e d on officiai s ta t i s t i c s 
s u p p l i e d m e t h r o u g h the C o l o n i a l Office b y the c o u r t e s y o f 
the R t . H o n . L o r d K n u t s f o r d , a t t h a t t i m e S e c r e t a r y o f S t a t e 
for the Colon ies , a n d a r e c a l c u l a t e d on the a v e r a g e o f ten 
y e a r s . In add i t i on to t h o s e p l a c e d in the t a b l e the fo l lowing 
were re turned a s h a v i n g h a d no d e a t h s from d i a b e t e s r e g i s -
tered within the p e r i o d t a k e n (the l a s t ten y e a r s ) ; viz., F i j i , 
T r i n i d a d , S t . L u c i a , S t . V incent , N e v i s , A n t i g u a , D o m i n i c a , 
V i r g i n I s l a n d s , F a l k l a n d I s l a n d s , L a g o s a n d L a b u a n . T h e r e 
w a s no g e n e r a l return from B a r b a d o e s , b u t the m o r t a l i t y is 
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e s t i m a t e d a t 1 per 100 ,000 o f p o p u l a t i o n ; C a p e T o w n h a s 
a n e s t i m a t e d m o r t a l i t y o f on ly 0*4 per 100 ,000 ; a n d there is n o 
return from the G o l d C o a s t , b u t the pr inc ipa l m e d i c a l officer 
r e p o r t s the d i s e a s e to b e v e r y rare . 

W i t h re spec t to C e y l o n , the pr inc ipa l colonial m e d i c a l 
officer, D r . W. R . K i n s e y , wri tes in his official d e s p a t e h to the 
S e c r e t a r y o f S t a t e : " T h e R e g i s t r a r - G e n e r a l ' s figures, if 
f o r w a r d e d wi thout e x p l a n a t i o n , will c o n v e y a v e r y e r r o n e o u s 
i d e a o f the p r e v a l e n c e of d i a b e t e s in C e y l o n , b e c a u s e the 
reg i s t ra t ion o f c a u s e s o f d e a t h is whol ly unre l iab le , a s no 
m e d i c a l cert i f icate is r equ ired . . . . a n d the na t ive s o f C e y l o n 
a r e p e c u l i a r l y sens i t ive on the s u b j e c t o f d i a b e t e s ; they 
cons ider it d i sgrace fu l t o h a v e it, t h e y never s p e a k o f it, a n d 
concea l i ts e x i s t e n c e a s l o n g a s t h e y can , for it is l o o k e d u p o n 
a s a p u n i s h m e n t for i l lgot ten weal th , a n d t h a t it is neces sar i ly 
fata l a n d u n a m e n a b l e to t rea tment ." H e g o e s on to s a y t h a t 
"it is m o s t p r e v a l e n t a m o n g s t the wel l - to -do nat ives ." O n e 
d o c t o r in p r i v a t e p r a c t i c e in formed h i m t h a t he s e e s in his 
prac t i ce a n a v e r a g e of two fresh c a s e s o f d i a b e t e s a week, a n d 
t h a t t e m p o r a r y g l y c o s u r i a is v e r y frequent . H e h a s no 
hes i ta t ion in s a y i n g t h a t it is a c o m m o n d i s e a s e a m o n g all 
races , a l i k e a m o n g H i n d u s ( T a m i l s ) , M a h o m m e d a n s , a n d 
C i n g a l e s e . I t is c er ta in ly h e r e d i t a r y a n d m o s t c o m m o n 
a m o n g the wel l - to -do c la s s . H e is t h o r o u g h l y o f op in ion tha t 
o v e r - i n d u l g e n c e in s t a r c h y foods a n d s u g a r , c o m b i n e d with 
s e d e n t a r y h a b i t s a n d re su l t ing corpulence , a n d s e x u a l e x c e s s e s , 
indeed , e x c e s s e s o f a n y k ind , a r e i m p o r t a n t fac tors in its 
c a u s a t i o n ; he th inks t h a t c o n g e s t i o n s o f the liver which a r e 
a p t to occur in hot c l i m a t e s in t h o s e p e r s o n s who i n d u l g e 
freely in the p l e a s u r e s o f the tab le , favour its product ion . H e 
be l ieves it to b e m u c h m o r e c o m m o n in m a l e s than in f emales , 
a n d be tween the a g e s o f thirty-f ive a n d fifty, whi le it is very 
rare in chi ldren. 

I t h a s not b e e n p o s s i b l e to o b t a i n a n y official s ta t i s t i c s 
r e s p e c t i n g the m o r t a l i t y or inc idence o f d i a b e t e s in I n d i a , b u t 
there is s t r o n g t e s t i m o n y to i ts o c c u r r e n c e v e r y c o m m o n l y in 
al l p a r t s o f tha t country . In a n s w e r to m y enquir ies , S u r g e o n -
G e n e r a l C o r n i s h ( l a t e o f the M a d r a s p r e s i d e n c y ) wrote to m e 
a s f o l l o w s : — 

" T h e f requency o f d i a b e t e s a m o n g s t the be t ter c l a s s e s , i.e., 
t h o s e who d o n o t e n g a g e in m a n u a l labour , is a m a t t e r of 
c o m m o n notor ie ty a m o n g s t I n d i a n prac t i t ioners . T h e c a u s e s 
o f the d i s e a s e I a m not s o c lear a b o u t . Die t , chiefly far in-
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a c e o u s , oily, a n d s a c c h a r i n e , m a y h a v e s o m e t h i n g t o d o with 
it. B u t p e r s o n a l h a b i t s in r e g a r d t o venery a n d other th ings 
m a y a l s o h a v e to b e cons idered . I t s h o u l d b e n o t e d a l s o t h a t 
y o u n g I n d i a is s u b j e c t to m u c h bra in s t imulat ion . 

" T h e c r a v i n g for h igher e d u c a t i o n a n d for l e a r n i n g western 
i d e a s t h r o u g h a foreign l a n g u a g e m a y u n d u l y s t i m u l a t e t h e 
m e n t a l a n d r e a s o n i n g facul t ies in b o d i e s p e r h a p s insufficiently 
nour i shed a n d u n d e v e l o p e d . W h a t e v e r the c a u s e s are , w e 
prac t i ca l l y find s o m e of the b e s t inte l lects in I n d i a p r e m a t u r e l y 
e x t i n g u i s h e d b y d i a b e t e s . 

" O v e r a n d over a g a i n it h a s been within m y e x p e r i e n c e t o 
find t h a t the m o s t p r o m i s i n g m e n a m o n g s t the l a w y e r s a n d 
univers i ty g r a d u a t e s h a v e been cut off in the p r i m e o f life b y 
this d i s e a s e . 

" S i n c e I left I n d i a , I th ink the s u b j e c t h a s a t t r a c t e d 
a t tent ion in C a l c u t t a , a n d I d a r e s a y the Indian Medical 
Gazette, o f the l a s t five y e a r s , m a y g i v e y o u s o m e facts 
in r e g a r d to the mat ter . M y own o b s e r v a t i o n s s e e m e d 
to s h o w t h a t the e d u c a t e d a n d l e a r n e d c l a s s e s (chiefly 
non-flesh e a t e r s ) suffered in t h e g r e a t e s t propor t ion , a n d 
tha t it w a s r a r e to find m e n o f these c l a s s e s l a s t i n g to 
a r o b u s t o ld a g e . T h e s u b j e c t is a v e r y in teres t ing one , 
a n d well mer i t s s e a r c h i n g inquiry." 

N o r m a n C h e v e r s wrote t o the s a m e effect, re ferr ing t o its 
frequency a m o n g rich e lder ly n a t i v e s in C a l c u t t a , m a n y o f 
w h o m a r e fat a n d indolent , a n d i m m o d e r a t e l y fond o f sweet -
m e a t s . T h e edi tor o f the Indian Medical Gazette, wr i t ing in 
1871, s t a t e d t h a t a m o n g the u p p e r a n d m i d d l e c l a s s e s of 
na t ive s in C a l c u t t a a l m o s t every f a m i l y h a d los t o n e or m o r e 
o f its m e m b e r s from this d i s e a s e . 

N o s ta t i s t i ca l in format ion cou ld b e o b t a i n e d from the 
S t r a i t s S e t t l e m e n t s ( S i n g a p o r e ) , b u t the d i s e a s e is s a i d t o b e 
not u n c o m m o n . A s t a t e m e n t w a s f o r w a r d e d from a C h i n e s e 
doctor , in which he o b s e r v e d t h a t whi le the d i s e a s e is very 
r a r e in C h i n a , in S i n g a p o r e h e h a d m e t with seven or e igh t 
c a s e s , in fifteen y e a r s ' prac t i ce . D r . G r a h a m , o f S u m a t r a , 
wrote t h a t in seven y e a r s ' p r a c t i c e a m o n g 1 5 , 0 0 0 C h i n e s e 
l abourers , he h a d m e t with o n l y o n e case . 

T h e s t a t e m e n t o f the C h i n e s e d o c t o r a b o v e q u o t e d , con-
c e r n i n g the rar i ty o f d i a b e t e s in C h i n a , h a s been fully b o r n e 
o u t b y al l t h e in format ion I h a v e b e e n a b l e to obta in . D r . 
B ü r g e , o f S h a n g h a i , w a s e x c e e d i n g l y k i n d in m a k i n g enquir ies 
a m o n g s t his c o l l e a g u e s , a n d their u n a n i m o u s t e s t i m o n y is t h a t 
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the d i s e a s e is very r a r e in China . I t is a l s o e q u a l l y r a r e in 
J a p a n , s o far a s m y i n f o r m a t i o n e x t e n d s . 

T h e s t a t i s t i c s f rom M a u r i t i u s were fo l lowed b y a r e p o r t o\ 
a d i s c u s s i o n on D i a b e t e s , which w a s ins t i tu ted in the local 
m e d i c a l s o c i e t y a s a resu l t o f L o r d K n u t s f o r d ' s c ircular , a n d 
this fully b o r e out the t e s t i m o n y o f the figures t h a t the d i s e a s e 
is r a r e in the i s land. T h e fact , t a k e n t o g e t h e r with the rar i ty 
o f the d i s e a s e in B r i t i s h G u i a n a , is in teres t ing , b e c a u s e b o t h 
countr ies e m p l o y a l a r ^ e n u m b e r o f n a t i v e s o f I n d i a a s coo l i e s 
on s u g a r p l a n t a t i o n s . I t s e e m s to af ford a s t r o n g conf irmat ion 
o f the v iews e x p r e s s e d b y I n d i a n prac t i t i oners in favour o f 
the e x e m p t i o n o f t h o s e c l a s s e s e n g a g e d in m a n u a l labour . 
F r o m M a d a g a s c a r no s t a t i s t i c s were o b t a i n a b l e , b u t Mr. S . 
B l a c k w e l l F e n n s t a t e d t h a t it is v e r y rare . 

N o s ta t i s t i c s were t o b e o b t a i n e d from P e r s i a , b u t D r . 
T h o l o z a n k i n d l y w r o t e m e a letter g i v i n g m e the resul t o f h i s 
l o n g e x p e r i e n c e in t h a t country . H e be l ieves it is l e s s 
f requent than in E u r o p e , a n d m o r e c o m m o n in i n d i v i d u a l s o f 
T u r k i s h r a c e than a m o n g n a t i v e P e r s i a n s . H e a t t r i b u t e s t h e 
d i s e a s e to the i m m o d e r a t e u s e o f r ice , swee t s h e r b e t s a n d 
s w e e t m e a t s . 

Dr . H e s s e n a u e r wrote t h a t in five y e a r s ' p r a c t i c e h e h a d n o t 
m e t with a s ing l e c a s e o f the d i s e a s e in P a l e s t i n e . T h e 
officiai s ta t i s t i c s o f the town o f S m y r n a were a p p l i e d for 
b u t d i d not c o m e to h a n d , t h o u g h t h e y were p r o m i s e d . M y 
a p p l i c a t i o n to official s o u r c e s for s ta t i s t i c s for E g y p t w a s 
refused on the g r o u n d of insufficient c lerical a s s i s t a n c e t o 
c o m p i l e the in format ion , b u t Dr . G r a n t B e y k i n d l y wrote m e 
t h a t the d i s e a s e is not u n c o m m o n a n d t h a t a c c o r d i n g to h i s 
e x p e r i e n c e it p r e v a i l s chiefly a m o n g E u r o p e a n s , S y r i a n s a n d 
T u r k s , the C o p t s a n d A r a b s b e i n g l e s s s u b j e c t to the d i s e a s e , 
t h o u g h not e x e m p t . 

In C y p r u s there h a d been n o d e a t h from d i a b e t e s for ten 
y e a r s , a n d the chief m e d i c a l officer in ten y e a r s ' p r a c t i c e h a d 
seen o n l y two c a s e s , o n e in a C y p r i o t . 

R e s p e c t i n g A m e r i c a , it w a s found v e r y difficult to g e t a n y 
in format ion o f va lue . T y s o n e s t i m a t e s the m o r t a l i t y from 
d i a b e t e s in P h i l a d e l p h i a a t 11 p e r 10,000 d e a t h s , a n d in 
N e w Y o r k 7, w h e r e a s in L o n d o n the p r o p o r t i o n is 26, a n d in 
all E n g l a n d 25. 

A c c o r d i n g to the ed i tor o f the New York Medical Record 
the m o r t a l i t y from d i a b e t e s in the U n i t e d S t a t e s w a s 837 or 
2*i per 100,000 l iv ing in 1870, a n d 1443 or 2*8 per 100,000 

t 6 
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l iv ing in 1880. T h e ar t i c l e g o e s on to s a y t h a t g l y c o s u r i a is 
very p r e v a l e n t in the north-wes t where the air is v e r y d r y , 
b u s i n e s s c o m p e t i t i o n e x c e e d i n g l y k e e n a n d n e r v o u s wear a n d 
t e a r c o n s e q u e n t l y v e r y grea t . I t is to b e feared t h a t a t p r e s e n t 
no s t a t i s t i c s can b e o b t a i n e d in the U n i t e d S t a t e s which can 
b e fair ly c o m p a r e d with the figures o b t a i n e d from E u r o p e a n 
sources . T h e d i s e a s e s e e m s to b e r a r e in Cal i fornia , the 
s t a t i s t i c s o f S a n F r a n c i s c o r e t u r n i n g the m o r t a l i t y a t on ly 
o*6 p e r 100,000 l iving. Dr . G r e s h a m , o f L o s A n g e l e s , wrote 
t h a t in seven y e a r s ' p r a c t i c e h e h a d not m e t with a s ing l e 
c a s e . F r o m S o u t h A m e r i c a it is even m o r e difficult to g e t 
a n y informat ion . Dr . L o u i s C o l b o u r n e , o f B u e n o s A y r e s , 
wrote t h a t there a r e no s ta t i s t i c s , b u t t h a t in his op in ion it is 
very rare , a n d Dr . H a r v e y r e p o r t e d the s a m e o f Chili . I t s 
rar i ty in B r i t i s h G u i a n a is shown b y the figure in T a b l e I I I . , 
a n d this is conf irmed b y a p r i v a t e letter from Mr. C. M a c -
n a m a r a , la te ly Co lon ia l S u r g e o n a t E s s e q u i b o . 

T h i s in format ion , b y no m e a n s c o m p l e t e , h a s been o b t a i n e d 
with a v a s t a m o u n t o f labour , a n d p r o b a b l y represen t s all or 
n e a r l y all t h a t can b e l earnt u p o n the s u b j e c t a t present . 

T h e s e figures s h o w t h a t the A f r i c a n a n d M o n g o l i a n r a c e s 
e n j o y c o n s i d e r a b l e i m m u n i t y from the d i s e a s e in their own 
countr ies . Dr . T y s o n , o f P h i l a d e l p h i a , ( U . S . A . ) h a s s t a t e d 
t h a t h e h a s never seen a c a s e in a n e g r o in the U n i t e d 
S t a t e s , b u t h e h a s in formed m e s ince m a k i n g this s t a t e m e n t 
t h a t he h a s been a s s u r e d o f the e x i s t e n c e o f s u c h cases . 

T h e h i g h r a t e o f m o r t a l i t y in M a l t a is v e r y r e m a r k a b l e , a n d 
it is cur ious t h a t the r e p o r t w a s n o t a c c o m p a n i e d b y a n y 
c o m m e n t b y the of f icer who s e n t in the figures. 

T h e r e m i g h t a t first s i g h t a p p e a r to b e a d e c i d e d a d v a n t a g e 
in the c o u n t r y over the towns , a s t h e g r e a t cit ies h a v e a far 
h i g h e r a v e r a g e t h a n t h e countr i e s in which they a r e s i tua ted ; 
b u t it m u s t b e r e m e m b e r e d t h a t the c o u n t r y s ta t i s t i c s a r e 
a l w a y s l e s s re l iab le t h a n the towns , a n d if we look to E n g l i s h 
figures w e find r e a s o n t o th ink t h a t there is no such i m m u n i t y 
in c o u n t r y d is tr ic ts . T a k i n g the a v e r a g e of E n g l a n d a n d 
W a l e s a s 25 per 10,000 d e a t h s , we find the fo l lowing count ies 
a b o v e the a v e r a g e : — 

Berkshire 
Cambridgeshire 
Oxfordshire 

•Rutland 

100 

80 
80 

Lincolnshire 
Buckinghamshire 
Suffolk 
Sussex 

. . . 70 

. - 64 

· - I 60 

*The figures are too small to be of value. 
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T h e s e a r e n o t count i e s in which m a n y l a r g e t o w n s ex i s t . O n 
the o ther h a n d the fo l lowing count i e s , t e e m i n g with u r b a n 
p o p u l a t i o n s , g i v e the fo l lowing f i g u r e s : — 

Yorkshire 31 I Lancashire 22 
Staffordshire 30 | Warwickshire 17 

In S c o t l a n d a n d I r e l a n d the s a m e fac t s a r e a p p a r e n t , t h o u g h 
in t h e s e countr i e s the figures to b e d e a l t with a r e s o s m a l l tha t 
there is t o o m u c h r i sk o f fa l lacy for u s to l a y m u c h s t r e s s 
u p o n them. 

I t is s t a t e d t h a t in F r a n c e d i a b e t e s is v e r y c o m m o n in the 
p r o v i n c e o f N o r m a n d y . Dr . C o l d s t r e a m , o f F l o r e n c e , who 
k i n d l y o b t a i n e d for m e a g o o d d e a l o f in format ion r e s p e c t i n g 
w h a t is k n o w n o f t h e inc idence o f the d i s e a s e in I t a l y , p o i n t s 
out t h a t it is m o r e p r e v a l e n t in T u s c a n y t h a n in the rest o f 
t h a t k i n g d o m . 

Race.—Diabetes m e l l i t u s is no t conf ined to the h u m a n race. 
I t is s a i d to occur s p o n t a n e o u s l y a m o n g d o g s ( F E R R A R O ) , a n d 
to b e m o r e c o m m o n a m o n g t h o s e k e p t for s p o r t i n g p u r p o s e s 
( R O B E R T S O N ) . I t s f r e q u e n c y a m o n g J e w s is well k n o w n ; 
F r e r i c h s h a s s t a t e d t h a t ou t o f his 400 c a s e s , 102 b e l o n g e d 
to this r a c e o f peop le . I t d o e s not a p p e a r , however , t h a t 
o ther S e m i t i c n a t i o n s suffer in the s a m e w a y , u n l e s s we 
a c c e p t D r . T h o l o z a n ' s op in ion c o n c e r n i n g the spec ia l l iabi l i ty 
o f the T u r k s a s i n d i c a t i n g this. S c u d a m o r e t h o u g h t the 
S c o t t i s h p e o p l e were s p e c i a l l y l iab le t o d i a b e t e s , a n d F a g g e 
m a d e u s e o f this s u p p o s e d l iabi l i ty a s a n a r g u m e n t a g a i n s t 
the re la t ion o f d i a b e t e s t o g o u t , b u t there is n o s ta t i s t i ca l 
ev idence in i ts favour. P r o u t be l i eved t h a t red ha ir w a s 
p a r t i c u l a r l y c o m m o n a m o n g d i a b e t i c s u b j e c t s , a n d F a g g e 
e n d o r s e d this opin ion , b u t the fact i t se l f is doubt fu l , a n d 
its re lat ion to r a c e sti l l m o r e so. T h e a p p a r e n t i m m u n i t y 
o f t h e M o n g o l i a n a n d A f r i c a n r a c e s h a s b e e n re ferred t o in 
the p r e c e d i n g sect ion. 

Prevalence of Diabetes.—In the ten y e a r s from 1884 to 
1893,

 I
7>794 p e r s o n s w e r e r e g i s t e r e d a s d y i n g o f d i a b e t e s 

mel l i tus in E n g l a n d a n d W a l e s . T h i s is a v e r y g r e a t r i se 
over the n u m b e r g iven b y R o b e r t s a s d y i n g in t h e d e c a d e 
1851-60, which w a s o n l y 4,546, a n d there c a n b e n o d o u b t 
t h a t the d i s e a s e i s i n c r e a s i n g i n this c o u n t r y ( s e e T a b l e I V . , 
n e x t p a g e ) , the p r o p o r t i o n t o the to ta l m o r t a l i t y h a v i n g risen 
i n t h e s e fifteen y e a r s (1878-1893) n e a r l y 90 p e r c e n t , a n d to 
the p o p u l a t i o n m o r e t h a n 70 p e r c e n t 
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T A B L E I V . 

Year. Deaths from 
Diabetes. 

Total Deaths. 
Proportion per 
10,000 Deaths. 

Proportion per 
100,000 Living. 

1878 IO57 539,872 19 4*2 

1879 IO48 526,255 20 4*i 
1880 IO59 528,524 20 4'i 
I881 I237 491,935 25 4 7 
1882 I253 516,654 24'4 4 7 
I883 I369 522,997 26 5*1 
1884 I475 530,828 27*6 5'4 
1885 I522 522,750 29 5'5 
1886 1634 537,276 30 5*9 
1887 I750 530,758 32 6·ι8 
1888 I773 511,071 34 8-19 
1889 I754 518,353 33 6ΌΟ 
1890 1863 562,248 33 6*4θ 

189I I93O 587,925 32 6'6o 
f 1892 2011 569,684 35 7'3o 

1893 2082 569,958 36 7'20 

Age.—Diabetes occurs a t all a g e s , b u t is l ess c o m m o n a t the 
two e x t r e m e s o f life. T h e y o u n g e s t i n s t a n c e k n o w n to m e is 
a c a s e r e c o r d e d b y D e a n e in an infant a g e d three weeks . 

S c h m i t z g i v e s the fo l lowing t a b l e o f the a g e s o f his 60c 
pat ients . 

T A B L E V . 

ι to IO. 10 to 20. 20 to 30. 30 to 40. 40 to 50. 50 to 60. 60 to 70. 70 to 80. 

5 25 56 104 134 196 60 20 

P a v y h a s t a b u l a t e d h is 1500 c a s e s u n d e r the a g e a t which 
the d i s e a s e s e t s in. 

T A B L E - V I . 

Age. 

Actual Number. Percentage Ratio. 

Age. 

Males. Females. Total. Males. Females. Total. 

Under 10 3 5 8 0*22 0*36 0*58 

ι - to 20 35 22 57 2*57 I*6l 4*19 

20 „ 30 69 28 97 5-07 2-05 7*13 
30 „ 40 154 70 224 11-32 5-14 16*4 

40 „ 50 260 79 339 19*11 5*80 24*92 

50 „ 60 281 137 418 20'06 ιο·ο7 3 0 7 3 
60 „ 70 138 44 182 10*14 3*23 13*37 
70 „ 80 2Ç 9 34 ο·66 2*49 

Over 80 I I 0Ό7 — 0*07 
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T h e fo l lowing t a b l e is t a k e n from the R e p o r t o f the 
R e g i s t r a r - G e n e r a l for E n g l a n d for the y e a r 1886. 

T A B L E VII . 

All Ages. 

Ό 
a 

& 
ζ 

X 2 3 4 5 TO 15 20 25 35 45 55 65 75 85 

l g 
IS-
υ» 

Males 978 
Females ) 

656 f 

2 2 5 
2 

I 

I 

8 

9 

22 
26 

40 

41 
43 
38 

n o 

62 
II8 

91 
I43 
Ι Ο Ι 

246 
I36 

189 
Ι Ο Ι 

49 
44 4 

Total 1634 2 2 7 I I 17 48 8l 81 172 209 244 382 290 93 4 

T h e s e t a b l e s all a g r e e v e r y c lose ly , t h o u g h the m a x i m u m 
m o r t a l i t y , a s m i g h t b e e x p e c t e d , o c c u r s a few y e a r s la ter 
than the m a x i m u m o f l iv ing cases . T h u s S c h m i t z a n d P a v y 
a g r e e in f inding the l a r g e s t n u m b e r o f c a s e s be tween the a g e s 
o f forty a n d s i x t y , whi le the m a x i m u m m o r t a l i t y is f rom fifty-
five to seventy- f ive . T h i s would a p p e a r to ind i ca te t h a t s u c h 
e lder ly d i a b e t i c s l ive a c o n s i d e r a b l e t ime , which is s tr ic t ly in 
a c c o r d a n c e with our c l inical k n o w l e d g e . 

Sex.—Diabetes is m o r e c o m m o n a m o n g m e n t h a n w o m e n , 
in the p r o p o r t i o n o f ra ther m o r e than 3 t o 2. B u t this d i s -
p a r i t y d o e s not s e e m to h o l d g o o d a m o n g s t chi ldren. In T a b l e 
V I I . the n u m b e r s u n d e r t w e n t y g i v e 80 m a l e s to 79 f emales , 
the p r o p o r t i o n u n d e r fifteen b e i n g 40 m a l e s to 38 f emales . 
In T a b l e V I . (Pavy ' s ) there w e r e 3 m a l e s to 5 f e m a l e s u n d e r 
ten y e a r s o f a g e , t h o u g h u n d e r t w e n t y there were 38 m a l e s to 
27 f e m a l e s ; in S t e r n ' s 117 c a s e s the g i r l s were m o r e n u m e r o u s 
than the b o y s in the p r o p o r t i o n o f 5 to 3 ; a s a g e a d v a n c e s 
the p r o p o r t i o n b e c o m e s n e a r l y 2 m a l e s to 1 f emale , unti l in 
o ld a g e it c o m e s b a c k t o the e q u a l i t y o f ch i ldhood . 

Social Condition.—The r e p o r t s f rom I n d i a a n d C e y l o n 
e m p h a s i z e the fact t h a t t h e d i s e a s e is m o s t c o m m o n a m o n g 
the we l l - to -do c la s se s . T h i s is a l s o i l lus tra ted in a t a b l e 
c o m p i l e d b y D r . Bert i l lon , s h o w i n g t h e d e a t h s from d i a b e t e s 
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in the v a r i o u s d i s t r i c t s o f P a r i s , d i s t i n g u i s h e d a c c o r d i n g to the 
m e a n s o f their i n h a b i t a n t s . 

*R. = R i c h ; V . R . = V e r y Rich ; E . = E a s y ; V . E . = V e r y E a s y ; P. = Poor; 
V . P . = Very Poor. 

Heredity. T h e r e c a n b e no d o u b t t h a t d i a b e t e s me l l i tus is 
heredi tary . C h e v e r s q u o t e s the fo l lowing s t a t e m e n t from the 
Indian Medical Gazette for 1871: " I n o n e o f the m o s t 
influential n a t i v e fami l i e s in C a l c u t t a , N o . 1 d i e d o f a c u t e 
d i a b e t e s a t the a g e o f s ix ty - f ive ; N o . 2, his e ldes t son , d i e d o f 
chronic d i a b e t e s ; N o . 3, his th ird son , h a d chronic d i a b e t e s ; 
N o . 4, his fourth son , d i e d o f a c u t e d i a b e t e s ; N o . 5, his 
d a u g h t e r , a g e d s ix ty - f ive , h a d d i a b e t e s ; N o . 6, e l d e s t son o f 
N o , 2, d i e d o f chronic d i a b e t e s ; N o . 7, s e c o n d son o f N o . 2 , 
h a d d i a b e t e s ; N o . 8, e l d e s t son o f N o . 4, h a d d iabe te s ." T h u s 
the d i s e a s e af fected e ight m e m b e r s o f the s a m e fami ly , 
e x t e n d i n g over three g e n e r a t i o n s . 

A u e r b a c h h a s re la t ed the h i s t o r y o f a fami ly , in which the 
father d i e d i n s a n e a n d the m o t h e r d iabet i c . O f e leven 
chi ldren, o n e d i ed insane , o n e o f d i a b e t i c c o m a , four o thers 
were insane , a n d o n e w a s d iabet ic . F r e w h a s r e c o r d e d a m o r e 
r e m a r k a b l e c a s e in a l itt le gir l a g e d nine, suf fer ing from 
d iabe te s , w h o s e p a t e r n a l g r a n d f a t h e r , unc le a n d aunt , h a d all 
d i e d o f the s a m e d i s e a s e . 

N e v e r t h e l e s s in the m a j o r i t y o f c a s e s there is n o ev idence 
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t h a t the d i s e a s e h a s b e e n inherited, a n d it is m o r e c o m m o n t o 
obta in a h i s tory o f a d i a b e t i c bro ther or s i s ter than of a 
d iabe t i c parent . T h i s is p e r h a p s d u e to o b v i o u s c a u s e s , a s it 
is a l w a y s e x c e e d i n g l y difficult to g e t in format ion which g o e s 
b a c k a n y n u m b e r of years . 

T r o u s s e a u t h o u g h t t h a t phth is ica l p a r e n t s often h a d d i a b e t i c 
chi ldren, a n d there can b e no d o u b t t h a t a h i s t o r y o f 
t u b e r c u l a r d i s e a s e can often b e t r a c e d in d iabet i c s . 

Excessive use of Sugar and Starchy Food.—There is a v e r y 
w i d e s p r e a d bel ief t h a t the e x c e s s i v e u s e o f s u g a r t e n d s to 
d iabe tes . E i c h h o r s t h a s m e t with the d i s e a s e a m o n g the 
w o r k p e o p l e in s u g a r factor ies . Chr is t i e , who first d e s c r i b e d 
the p r e v a l e n c e o f the d i s e a s e in C e y l o n , referred it to the 
e x c e s s i v e u s e o f s u g a r a n d s t a r c h y food. T h o l o z a n r e g a r d s the 
d i s e a s e a m o n g the P e r s i a n s a s c a u s e d b y s w e e t m e a t s a n d 
sweet sherbets . I n d i a n prac t i t ioners r e c o g n i s e the effects o f 
the s a m e c a u s e s ; yet , a s h a s a l r e a d y been m e n t i o n e d , in 
M a u r i t i u s a n d Br i t i sh G u i a n a , where the p e o p l e a r e chiefly 
e m p l o y e d in s u g a r factor ies , the d i s e a s e is v e r y rare . C h a r c o t 
s t a t e s t h a t g l y c o s u r i a is f requent ly p r o d u c e d a m o n g t h e 
novices in the M o n a s t e r y o f L a T r a p p e . Co l l ins h a s r e c o r d e d 
two e x a m p l e s , o n e o f which w a s p e r s i s t e n t b u t d i s a p p e a r e d 
u n d e r d ie t a n d o p i u m . 

Beer.—Kratschmer t h i n k s tha t the ur ine o f g r e a t b e e r 
d r i n k e r s a l w a y s c o n t a i n s m o r e or l e s s s u g a r , b u t there is 
cer ta in ly no ev idence tha t beer d r i n k i n g per se is a c o m m o n 
c a u s e o f d i a b e t e s . W e r e it so , it is s c a r c e l y c o n c e i v a b l e t h a t 
the k i n g d o m of P r u s s i a w o u l d o c c u p y such a re lat ive ly favour-
a b l e pos i t ion in the table . 

Cider h a s been s a i d to h a v e s o m e re lat ion to d i a b e t e s , a n d 
the p r e v a l e n c e o f the d i s e a s e in N o r m a n d y is a s c r i b e d to th i s 
c a u s e , b u t the c ider count i e s in E n g l a n d s h o w a m o r t a l i t y 
m u c h be low the a v e r a g e . 

Obesity.—Many d i a b e t i c s are , or h a v e been , very s tout . I t 
is g e n e r a l l y in e lder ly p e r s o n s t h a t th is connect ion is o b s e r v e d . 
K i s c h h a s o b s e r v e d t e m p o r a r y g l y c o s u r i a a s a f requent 
o c c u r r e n c e in g e n e r a l obes i ty . S e e g e n s a i d t h a t 3 0 p e r cent, 
o f the c a s e s h e h a d a n a l y s e d were e x c e s s i v e l y fat a t t h e 
b e g i n n i n g o f their i l lness. K i s c h s a y s t h a t in all c a s e s w h e r e 
h e r e d i t a r y o b e s i t y c o m e s on in y o u t h a n d p r o g r e s s e s r a p i d l y , 
a n d in n o n - h e r e d i t a r y c a s e s where t r e a t m e n t is not beneficial , 
d i a b e t e s m u s t b e l o o k e d for a s a p o s s i b l e occurrence . H e 
bel ieves o n e - h a l f o f the former a n d ι ς p e r c e n t , o f the l a t t e r 
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b e c o m e d iabet ic . In m a n y famil ies it can b e shown that s o m e 
m e m b e r s a r e fat from chi ldhood a n d o thers a r e d iabet ic , or 
t h e fat ind iv idua l s b e c o m e d iabe t i c a b o u t the fourth d e c a d e . 
It is p r o b a b l e t h a t o n e of the first resu l t s of e x c e s s o f s u g a r 
p o u r e d into the c irculat ion is a n increase o f fat, a n d so long a s 
t h e s u r p l u s s u g a r can b e s tored u p in this w a y g l y c o s u r i a is 
p o s t p o n e d . B u t a t i m e c o m e s when either the act iv i ty of the 
liver is g r e a t e r a n d the s u g a r is m o r e than can b e so s tored up , 
o r the l imits o f the fa t - forming c a p a c i t y of the b o d y a r e 
r e a c h e d , a n d then s u g a r a p p e a r s in the urine. 

EXCITING CAUSES. 

F r e r i c h s g i v e s the fo l lowing c lass i f icat ion o f the c a u s e s of 
g l y c o s u r i a . 

1. Toxic Glycosuria. 
C u r a r e . 
C a r b o n i c o x i d e . 
A m y l nitrite. 
Or tho -n i t ro -pheny l -propr ion ic acid. 
Methy l -de lph in in . 
M o r p h i a . 
Chlora l . 
H y d r o c y a n i c ac id . 
S u l p h u r i c ac id . 
M e r c u r y . 
A lcoho l . 

A l s o from m o r b i d po i sons . 
Cholera . 
A n t h r a x . 
D iphther ia . 
E n t e r i c fever. 
S c a r l a t i n a . 
M a l a r i a . 

2. Glycosuria from Digestive disturbance. 
G a s t r i c ca tarrh . 
G o u t . 

3. Glycosuria from Nervous disturbance. 
P s y c h o s e s . 
N e u r a l g i a s . 
In jur ie s to bra in a n d cord. 
B r a i n d i seases . A p o p l e x i e s , a n e u r i s m s 

o f cerebra l arter ies , mening i t i s cere-
b r o s p i n a l i s , etc. 
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B u t in m a n y o f t h e s e i n s t a n c e s it is no t cer ta in t h a t 
g l y c o s u r i a occurs , a n d in m o s t it is o n l y t rans i tory . 

Chloroform.—This m a y not on ly g i v e r i se to t e m p o r a r y 
g l y c o s u r i a , b u t o c c a s i o n a l l y c a u s e s a c u t e a n d fatal d i a b e t e s 
( F O R T ) . 

Bromide of Potassium.—Weber h a s d e s c r i b e d a c a s e o f 
a c u t e a n d fata l d i a b e t e s in a l i t t le g ir l o f seven , the effect of 
s w a l l o w i n g a n o u n c e o f th is d r u g , which s h e t o o k b y m i s t a k e . 

Infective processes.—On the o ther h a n d , the m o r b i d p o i s o n s 
or infect ive p r o c e s s e s , a s it is be t t er t o s p e a k o f t h e m , a r e un-
d o u b t e d l y t rue c a u s e s o f d iabe te s . W h e t h e r this effect is p r o -
d u c e d b y the influence o f their t o x i n s on the n e r v o u s s y s t e m , 
or whether they lower the v i ta l i ty o f the p a n c r e a s , a n d so 
p e r m i t it t o b e i n v a d e d b y intes t inal m i c r o b e s which se t u p 
p a n c r e a t i t i s , m a y b e uncer ta in . In this connect ion I m a y refer 
to the fact t h a t D e b o v e h a s co l l ec ted fifty c a s e s o f d i a b e t e s , 
in five o f which the h u s b a n d a n d wife w e r e a t t a c k e d s imul -
taneous ly . L e c o r c h é , w h o h a d o b s e r v e d t h e s a m e facts , 
a t t r i b u t e d t h e m t o c o m m u n i t y o f a n x i e t i e s a n d n u t r i m e n t ; 
b u t D e b o v e t h i n k s t h a t the l ives o f m e n a n d w o m e n a r e v e r y 
different, a n d he r e m a r k s t h a t h u s b a n d a n d wife a r e rare ly 
b o t h g o u t y ; t h o u g h in E n g l a n d this is not u n c o m m o n , a n d 
p o s s i b l y h u s b a n d s a n d wives l ive a life m o r e in c o m m o n in 
E n g l a n d t h a n in F r a n c e . H o w e v e r , t h e s e o b s e r v a t i o n s on the 
frequent o c c u r r e n c e o f d i a b e t e s in h u s b a n d a n d wife a r e s u p -
p o r t e d b y D r e y f o u s , G a u c h e r , L a b b é , L e t t u l l e , S c h m i t z , a n d 
R e n d u , a n d the inference is t h a t u n d e r cer ta in c i r c u m s t a n c e s , 
or in s o m e o b s c u r e way , d i a b e t e s m a y b e c o n t a g i o u s . S u c h a 
view is no t a l t o g e t h e r i m p o s s i b l e , t a k i n g into a c c o u n t the 
n u m b e r o f infect ious p r o c e s s e s which e x i s t , s o m e o f t h e m little 
k n o w n to us , a n d m a n y c a p a b l e o f r u n n i n g their c o u r s e with-
out m a r k e d d e r a n g e m e n t o f heal th . 

Acute Tonsillitis.—Rogers h a s p u b l i s h e d a c a s e o f a c u t e 
tonsi l l i t is in a g e n t l e m a n a g e d forty-four, which w a s fol lowed 
b y d i a b e t e s , t e r m i n a t i n g fa ta l ly from c o m a t w e n t y h o u r s after 
b e i n g first recogn i sed . 

Diphtheria.—Glycosuria m a y fol low d iphther ia , a s in a c a s e 
r e p o r t e d b y Zinn, which, however , e n d e d in c o m p l e t e recovery 
after l a s t i n g ten weeks . 

Erysipelas.—Glycosuria often o c c u r s in connec t ion with 
s u r g i c a l s eps i s , p h l e g m o n o u s a n d g a n g r e n o u s i n f l a m m a t i o n s , 
a n t h r a x , l y m p h a n g e i t i s a n d e r y s i p e l a s , a n d true d i a b e t e s m a y 
follow. 
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C A S E 29.—Diabetes Mellitus—following erysipelas — loss of sexual 
desire—slight polyuria—slight thirst—no knee jerks—no wasting. 

Mr. Paul R., aged forty-eight, consulted me in March, 1888, complain-
ing of diabetes, of which he had been aware for three or four months after 
an attack of erysipelas supervening in his foot from a cut got by treading 
on broken glass. The polyuria and thirst were slight, and there was no 
wasting ; his chief complaint was his loss of sexual desire, which seemed 
to depress him mentally, although he was unmarried, His knee jerks were 
absent. The urine measured from four to five pints daily, sp. gr. 1029, 
loaded with sugar. 

Influenza.—I h a v e a l r e a d y p u b l i s h e d the n o t e s o f two c a s e s 
of d i a b e t e s fo l lowing a t t a c k s o f inf luenza in the e p i d e m i c o f 
1 8 8 9 - 9 0 . T h e y a r e o f sufficient in teres t to b e r e p r o d u c e d 
here :— 

C A S E 30.—The earlier in point of date was that of a girl named O . B . . 
aged twenty-two; she had never been very strong, and at Christmas, 1889, 
she had an attack of influenza. Shortly after this she began to suffer 
from thirst and frequency of micturition, when she was passing about 100 
oz. of urine daily containing 10 per cent, of sugar. The case improved 
under treatment but did not recover. 

C A S E 3 1 . — C . Α., a glassblower, aged thirty, was in bed for a week at 
the end of January, 1890, with a severe attack of Influenza. Immediately 
after this he began to suffer from thirst and loss of weight. He had been 
in the habit of weighing himself at intervals and was sure that up to the 
time of the attack of influenza he had not been getting thinner, but since 
then, though a spare man, he had lost 17 lbs. He was passing 200 to 300 
ozs. of urine daily, containing 7 to 8 per cent, of sugar. 

Malaria.—The i m p o r t a n c e o f m a l a r i a a s a c a u s e o f d i a b e t e s 
is doubtful . B u r d e l be l ieves t h a t g l y c o s u r i a occurs v e r y c o m -
m o n l y in connect ion with this infection, a n d g i v e s the fo l lowing 
t a b l e o f c a s e s :— 

C a l m e t t e s u p p o r t s this view, s t a t i n g tha t while a c u t e m a l a r i a l 
af fect ions a r e s o m e t i m e s a t t e n d e d b y t r a n s i t o r y g l y c o s u r i a , 
s evere m a l a r i a l c a c h e x i a is a d i s t inc t c a u s e o f d iabe te s . 

O n the other h a n d , in the c o u r s e o f a recent d i s c u s s i o n a t 
the S o c i é t é M é d i c a l e , o f M a u r i t i u s , the g r e a t m a j o r i t y o f the 
s p e a k e r s were o p p o s e d to the bel ief in a n y re lat ion be tween 
these d i s e a s e s , a n d this s e e m s to b e the g e n e r a l v iew o f B r i t i s h 
prac t i t ioners r e s i d i n g in m a l a r i o u s countr ies . I t is s t r a n g e if 
this re la t ionsh ip were t rue t h a t the d i s e a s e s h o u l d b e s o rare on 

Febris quotid. 
„ tert. 
,, quart. 
„ perniciosa 

Severe cachexia 

Cases. 

122 

I I 

40 

Sugar. 
29 

I ? 
I I 
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14 

14 
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the W e s t C o a s t o f A f r i c a a n d in B r i t i s h G u i a n a , whi le w e 
s h o u l d e x p e c t it to b e m o r e c o m m o n in I t a l y than s t a t i s t i c s 
s h o w it to be . I t is a p o i n t u p o n which a d d i t i o n a l in format ion 
is w a n t e d , a n d it is wor th n o t i n g t h a t the m a l a r i a l count i e s o f 
E n g l a n d a r e t h o s e which s t a n d a m o n g the h i g h e s t in the 
m o r t a l i t y f rom d i a b e t e s . 

Enteric Fever.—The fo l lowing c a s e o f d i a b e t e s fol lowed 
enter ic fever. 

C A S E 32.—Diabetes Mellitus—following enteric fever—cedema of legs. 

Annie S. —, aged thirty-nine, housewife, was admitted to hospital on 
September 23rd, 1890, complaining of great thirst, increasing weakness, 
pain in eyes, and dimness of vision and polyuria. Duration thirteen 
months. 

Family History.—Father and mother both dead, the former from apo-
plexy, aged forty-seven ; the later from cancer of liver, aged lorty-nine. 

Previous Health—Patient had measles when seven years old, scarlet 
fever when a baby, small-pox since marriage (at twenty-one), from which 
she quite recovered, and was in good health until thirteen months ago. 
In August, 1889, she had enteric fever for four months, and ever since she 
had suffered from thirst and polyuria. 

Present Condition— She was a fairly well developed woman, but ill 
nourished and thin ; there was no cyanosis or jaundice, but some slight 
oedema of legs ; skin moist. Temp. 98*4°. Resp.ro. Pulse 84. 

Teeth good, gums red, tongue thick, marked at edges by the teeth and 
covered with a thick whitish fur; appetite very good. Thirst very great; 
had pains in the stomach when fasting; bowels confined ; abdomen full, 
with some tenderness over the epigastrium ; there was no dulness on 
percussion. 

Liver dulness in V.M.L., 4 inches. 
Splenic dulness in M.A.L., 2 inches. 
Respiration, 16. Movements of thorax, regular and equal. Percussion 

note resonant, V.R. and V.F. equal on both sides. Breath sounds normal; 
no adventitious sounds were heard, but she had slight cough. 

Heart sounds clear, no murmurs were heard ; cardiac dulness, upper 
limit, 3 C C . Left limit internal to V.M.L. Right limit % inch to right 
of sternum. Apex beat in 5th space internal to V.M.L. 

Pulse 84, regular, full; the 
tracing (Fig. 52) shows a very 
fair amount of tension. She 
had some dyspnoea on exer-
tion, but not to any marked 
extent. 

Urine quantity 76 oz. ; sp. 
gr. 1037; acid; no albumen; FIV.VI. 
loaded with sugar ; complained of a burning sensation on passing water. 
Had always been regular until now, last time it was very scanty, and she 
had missed this time. 

She was sensitive to pain, heat and cold ; no numbness or tingling, 
pupils equal, slightly dilated, responded readily to light. Patient could 
not see to read even with her glasses, but could see and distinguish in-

http://Resp.ro
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dividuals in a good light and could see much better with glasses; her 
sight was much worse the last six weeks. Hearing very good. Taste 
and smell unimpaired. Patellar reflexes were absent on both sides, both 
plantar reflexes present. Did not sleep well. 

Syphilis.—From w h a t h a s been s a i d in connec t ion with 
d i s e a s e s of the n e r v o u s s y s t e m , it will b e r e a d i l y u n d e r s t o o d 
t h a t g u m m a t a in the bra in m a y g i v e rise to g l y c o s u r i a or to 
all the s y m p t o m s o f d i a b e t e s , b u t O r d be l ieves h e h a s m e t 
with severa l c a s e s o f g l y c o s u r i a wi thout a n y e v i d e n c e t h a t the 
m e d u l l a w a s impl i ca ted . D e c k e r h a s r e p o r t e d a c a s e o f 
d i a b e t e s o c c u r r i n g in the c o u r s e o f a syphi l i t i c affect ion o f the 
eye , which w a s c u r e d b y mercur ia l inunct ion wi thout a n y 
dietet ic restr ict ions . 

S o o n after C h r i s t m a s , 1 8 8 9 , I s a w a m a n who h a d d i a b e t e s 
a n d a syphi l i t i c s o r e m o u t h , b u t there were c o m p l i c a t i n g fac tors 
in the e t io logy , a s h e h a d h a d influenza, a n d h a d rece ived a 
severe b low on the lo ins from a h e a v y iron bar. M o r e o v e r 
ant i - syphi l i t i c t r e a t m e n t , which cured his m o u t h , d i d not cure 
the d iabe te s . 

D e c k e r a t t r i b u t e d his c a s e to syphi l i t i c d i s e a s e o f the 
cerebra l arter ies . 

Injuries.—Durham a n d B e l l i n g h a m S m i t h s t a t e t h a t g l y -
c o s u r i a is an a l m o s t cons tant , a l t h o u g h u s u a l l y t rans i tory , 
effect o f injur ies to the h e a d a n d sp ine , b u t it g e n e r a l l y p a s s e s 
off in four or five m o n t h s , y e t l a s t s s o m e t i m e s a s l o n g a s two 
years . T h e y s a y tha t the later the o n s e t the m o r e g r a v e the 
p r o g n o s i s , a n d it is u n q u e s t i o n a b l e t h a t d i a b e t e s m a y b e s o 
e n g e n d e r e d . I n a c a s e of Dale ' s , a chi ld fell on the b a c k o f its 
head, a n d m o n t h s la ter a c u t e a n d fata l d i a b e t e s s e t in ; a n d in 
the c a s e of a n officer re la ted b y Moosdorf , h e b e c a m e d i a b e t i c 
after a bul le t w o u n d in the neck. S c h e u p l e i n h a s p u b l i s h e d 
the c a s e o f a y o u n g d r a g o o n who fell from a w i n d o w forty feet 
high, a n d d i s l o c a t e d the twelfth d o r s a l ver tebra . H e w a s 
t r e a t e d b y e x t e n s i o n , b u t e leven d a y s after the in jury a c u t e 
d i a b e t e s se t in, which l a s t e d a b o u t a m o n t h , a n d then g r a d u a l l y 
d i s a p p e a r e d , the p a t i e n t m a k i n g a g o o d recovery from his 
acc ident , a n d b e i n g q u i t e well two y e a r s a f terwards . P a v y 
h a s r e c o r d e d a c a s e fo l lowing a k i ck from a horse . In a c a s e 
of E b s t e i n ' s , a b o y a g e d fourteen w a s s t r u c k by a s t o n e in the 
reg ion o f the s t o m a c h . T h i s w a s fol lowed b y p a i n a n d increase 
o f the l iver du lnes s , which g r a d u a l l y d i s a p p e a r e d ; b u t three 
m o n t h s later d iabe t i c s y m p t o m s se t in. A p a t i e n t o f L i n d s a y ' s 
fell a n d s t ruck his r ight loin. T h i s w a s fol lowed b y p a i n a n d 
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local swel l ing, which d i s a p p e a r e d i a t ime , to b e in turn fol lowed 
b y thirst , p o l y u r i a , a n d e m a c i a t i o n . 

C A S E 33.—Diabetes Mellitus—due to a blow—thirst—polyuria—wasting. 

John B. , fifty-four, wire drawer, admitted as an out-patient on March 
12th, 1889, complaining of thirst and polyuria. He had been ill six 
months, and had been treated with brown bread ad libitum and codein 
(gr. j) three times a day. Just before this illness began he bruised his 
hip at his work. There was no family history of diabetes, but one of his 
grandfathers had gout. The quantity of water varied from 4 ^ to 6 pints, 
sp. gr. 1032-35, loaded with sugar. He weighed 7st, On probably the 
same diet, though he was told to eat bread very sparingly, Jambul perles 
(CHRISTY) given in as large a dose as four, three times a day, produced 
no effect : and as much could be said of antipyrin. The quantity of water 
gradually diminished to three or four pints, and his weight was 6 st. 
13 lbs., on April 30th, 1889. 

R e d a r d h a s r e c o r d e d a c a s e in which a s m a l l a b s c e s s b y the 
s i d e o f the r e c t u m w a s a c c o m p a n i e d b y p o l y u r i a (2%, l i tres) 
a n d g l y c o s u r i a , which s y m p t o m s d i s a p p e a r e d when the a b s c e s s 
h a d c o m p l e t e l y hea led . B u t in certa in i n s t a n c e s t rue d i a b e t e s 
m a y follow, a s in a c a s e r e c o r d e d b y F r e r i c h s , where the e x -
c i t ing c a u s e w a s a n a b s c e s s c o n n e c t e d with a tooth. S p e n c e r 
s a y s p a s s i n g g l y c o s u r i a is v e r y frequent in a s s o c i a t i o n with 
c a r b u n c l e s a n d s e v e r e boi ls , in p a t i e n t s w h o s e ur ine w a s p r e -
v ious ly free from s u g a r . M ' N i s h h a s r e c o r d e d the c a s e o f a 
b l a c k s m i t h , a g e d fifty-six, who w a s severe ly burnt b y a bot t l e 
of paraff in oil t a k i n g fire. T w e l v e d a y s after the a c c i d e n t his 
ur ine b e c a m e s a c c h a r i n e , a n d this c o n t i n u e d for twenty-f ive 
d a y s , until the burn w a s hea led . A l b e r t a n d d e R e n z i h a v e 
o b s e r v e d g l y c o s u r i a o c c u r r i n g in g a n g r e n e . 

Malignant Disease.—Spencer h a s o b s e r v e d g l y c o s u r i a in 
c a s e s o f m a l i g n a n t d i s e a s e not a f fec t ing internal o r g a n s , b u t it 
d o e s not a m o u n t to d i a b e t e s . In c a n c e r o f the p a n c r e a s t rue 
d i a b e t e s m a y d e v e l o p ; a v e r y w e l l - m a r k e d c a s e o f the k ind 
w a s u n d e r the c a r e o f m y co l l eague , D r . S i m o n ; a n d D r e s c h -
feld h a s r e c o r d e d o n e q u i t e recent ly . T h e fo l lowing c a s e is 
a n e x a m p l e of g l y c o s u r i a in connec t ion with m a l i g n a n t d i s e a s e 
o f the p a n c r e a s . 

C A S E 34.—Diabetes mellitus—jaundice—cancer of pancreas. 

G. S., forty-four, labourer, was admitted with epigastric pain and jaundice, 
on June 22nd, 1895. He had been ill three months, and attributed drinking 
a great deal of beer and getting chilled when heated ; the jaundice came 
on about a week later, and his motions were at first quite white. He had no 
pain for the first month, but since then it has been continuous, and aching 
m character, v.orse at night ; it is localised and does not shoot in any 
direction, nor is it made worse by eating. Up to the time of this illness he 



254 DIABETES. 

had always been a healthy man, and he comes of a family which has always 
been long-lived, though.a brother, who was a hard drinker, died of an en-
larged liver. On admission his conjunctiva and skin were stained deep 
yellow, and he complained of great irritation of the skin, for which he was 
always scratching himself. He was well developed and fairly well 
nourished, but had been losing weight ; when weighed in the hospital, on 
July 7th, he was only 8 stone, and a fortnight later he had lost six pounds 
more. The right lobe of his thyroid was enlarged, but he attributed it to 
an injury received in an attempt to throttle him twenty years ago. 

Temp. 97'6°. Pulse 72. Resp. 22. 
He suffered from flatulence and pain after food, and his tongue was 

coated with a white fur, but there was no eructation or vomiting; his 
bowels were moved spontaneously. The abdomen was flat and retracted, 
somewhat tender every where, but allowing the enlarged liver to be felt 
projecting nearly a hand's breadth below the costal margin ; it was quite 
smooth, and the gall bladder was distended. There was no ascites. 
The heart and lungs were normal. His urine was not increased in 
amount, but was a deep olive green colour; it gave all the tests for bile 
pigment, contained a trace of albumen, 364 grs. urea, 1240 grs. sugar, no 
casts. While in hospital on a diet from which sugar (but not carbo-
hydrates) was excluded, he passed only two to three hundred grains of 
sugar, but, as already stated, he lost weight. I was away at the time, but 
he probably ate little, and we know that under such circumstances, 
digestion and absorption are both greatly diminished. He died some 
little time after this, and cancer of the head of the pancreas was found. 

Cold.—Prout be l i eved t h a t co ld a c t e d a s a n e x c i t i n g c a u s e , 
a n d he q u o t e s a c a s e o f M a r s h ' s , w h e r e the p a t i e n t h a d been 
e x p o s e d g r e a t l y to co ld a t s e a for four d a y s . R o l l o q u o t e s a 
c a s e o f Marsha l l ' s , which w a s a p p a r e n t l y c a u s e d b y d r i n k i n g 
co ld s m a l l beer when in a s t a t e o f p r o f u s e p e r s p i r a t i o n ; a n d 
P e i p e r re la tes the c a s e o f a girl , a g e d seventeen , w h o w a s 
a t t a c k e d with s y m p t o m s o f a c u t e d i a b e t e s after d r i n k i n g a 
g l a s s o f iced water when h e a t e d from d a n c i n g . S h e recovered 
after e ight weeks ' t rea tment . P o n i k l o h a s r e c o r d e d a c a s e in 
which a t l ea s t t e m p o r a r y g l y c o s u r i a fol lowed e a t i n g iced 
c r e a m . 

Cold Climates c er ta in ly d o not s h o w a n y h i g h m o r t a l i t y from 
d i a b e t e s , S c o t l a n d h a v i n g a lower a v e r a g e m o r t a l i t y than I r e -
land, while N o r w a y is still lower; P r u s s i a h a s a lower m o r t a l i t y 
than I ta ly , a n d a s we h a v e seen the d i s e a s e is v e r y p r e v a l e n t 
in I n d i a a n d Cey lon . 

Lightning Stroke.—A c a s e o f d i a b e t e s fo l lowing l i gh tn ing 
s t r o k e h a s been r e p o r t e d b y H e r m a n i d e s . 

Nervous Diseases.—Maudsley a n d S a v a g e cons ider d i a b e t e s 
in the p a r e n t is often fol lowed b y i n s a n i t y in the chi ld ; on the 
other h a n d S c h m i t z s t a t e s t h a t 248 o u t o f his 600 c a s e s o f 
d i a b e t e s h a d a f a m i l y h i s tory o f insani ty . 
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A l t h o u g h g l y c o s u r i a m a y occur in the c o u r s e o f m a n y 
d i s e a s e s o f the centra l n e r v o u s s y s t e m , e s p e c i a l l y in g e n e r a l 
p a r a l y s i s o f the i n s a n e (HAMILTON), a n d e p i l e p s y (EBSTEIN), 
it is no t v e r y c o m m o n . B o n d m e t with it in 12 on ly o u t of 
175 c a s e s , a n d m o s t o f t h e s e s h o w e d a n a b s e n c e o f m a n y o f 
the chief s i g n s o f d i a b e t e s . In two m e l a n c h o l i e s who recovered , 
the i m p r o v e m e n t in their m e n t a l condi t ion co inc ided with the 
g r a d u a l d i s a p p e a r a n c e o f the g l y c o s u r i a . T h e c a s e s were :— 

G e n e r a l p a r a l y s i s . . 3 
M e l a n c h o l i a . . . 6 
O r g a n i c D e m e n t i a . . . 2 
S e n i l e I n s a n i t y . . . ι 

T r u e d i a b e t e s is m o r e often c o n n e c t e d with s o m e loca l i s ed 
lesion, s u c h a s a t u m o u r in the floor o f the fourth ventr i c l e 
or on the v a g u s nerve. I t h a s been m e t with in a s s o c i a t i o n 
with l o c o m o t o r a t a x y o f syphi l i t i c or ig in ( R E U M O N T ) , in in-
s u l a r sc leros i s (EDWARDS, RlCHARDIÈRE), a n d frequent ly after 
injuries to the h e a d or sp ine . T h e a s s o c i a t i o n o f d i a b e t e s 
with l o c o m o t o r a t a x y h a s been o b s e r v e d in the s a m e family . 
In o n e c a s e the m o t h e r w a s d iabe t i c , in a n o t h e r the son , in a 
third the father, in a fourth t h e father a n d brother , a n d in a 
fifth the b r o t h e r a n d n e p h e w (GUNION a n d SOUQUES). M y 
c o l l e a g u e , Dr . S t a c e y W i l s o n , h a s r e c o r d e d a c a s e o f d i a b e t e s 
o c c u r r i n g in a s s o c i a t i o n with Fr i edre i ch ' s a t a x y ; d e a t h occur-
red from c o m a , a n d the bra in , m e d u l l a a n d p a n c r e a s were s t a t e d 
to b e normal . S h i n g l e t o n S m i t h h a s r e c o r d e d a c a s e o f g l y -
c o s u r i a o c c u r r i n g in the later s t a g e s o f a c a s e o f t u m o u r o f the 
cervical port ion o f the cord. 

I h a v e h a d u n d e r m y c a r e a cur ious c a s e of a c r o m e g a l y 
a s s o c i a t e d with e n l a r g e d t h y r o i d a n d d i a b e t e s ; s h e i m p r o v e d 
u n d e r t r e a t m e n t , b u t her m e n t a l cond i t ion w a s pecu l iar , a n d I 
los t s ight o f her af ter a t ime . 

T h e r e is a c o n s i d e r a b l e a m o u n t o f e v i d e n c e t h a t m e n t a l 
e m o t i o n m a y often b e the s t a r t i n g po in t o f a n a t t a c k o f 
d iabe tes . L o s s e s in b u s i n e s s , f a m i l y affliction, d a n g e r to life, 
etc., h a v e been r e c o r d e d a s i m m e d i a t e l y p r e c e d i n g the o n s e t of 
the d i s e a s e . 

T h e a s s o c i a t i o n b e t w e e n h y s t e r i a a n d d i a b e t e s h a s been 
ins i s ted u p o n b y Grenier , b u t wi thout sufficient e v i d e n c e t h a t 
this a m o u n t s to a n y t h i n g m o r e t h a n a c a s u a l co inc idence . I t 
m a y be, however, t h a t the d i a b e t i c d y s c r a s i a , l ike p l u m b i s m , 
favours the d e v e l o p m e n t o f hys ter ia . 

M a n b y h a s r e c o r d e d three in teres t ing c a s e s , i l lu s t ra t ing the 
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connect ion be tween e x o p h t h a l m i c g o i t r e a n d d i a b e t e s . In the 
first a d i a b e t i c father h a d two chi ldren, o f w h o m o n e w a s d i a -
bet ic a n d the other the s u b j e c t o f go i tre , e x o p h t h a l m o s , a n d 
i rregu lar ac t ion o f the hear t ; in the second , o n e brother w a s 
d iabet i c , the other brother los t two chi ldren with a c u t e d iabe te s , 
a n d t h e s i s ter h a d G r a v e s ' d i s e a s e ; in the third, two s i s ters 
were d iabet i c , a n d a th ird the s u b j e c t o f G r a v e s ' d i s e a s e . In 
connect ion with t h e s e o b s e r v a t i o n s it is in teres t ing to no te 
t h a t t rans i ent g l y c o s u r i a h a s been frequent ly o b s e r v e d d u r i n g 
the a d m i n i s t r a t i o n o f thyro id g l a n d e x t r a c t . 

Acute Rheumatism.—Diabetes m a y follow a c u t e r h e u m a -
t i sm ( H U G H E S B E N N E T T ) , a n d D y c e D u c k w o r t h s t a t e s tha t 
g l y c o s u r i a is c o m m o n in " chronic r h e u m a t o i d arthrit is ," 
which is, however, a s o m e w h a t i l l -defined condit ion. 

Gout.—Diabetes is a c o m m o n p h e n o m e n o n in g o u t ; it is 
not u n c o m m o n l y a t t e n d e d b y p o l y u r i a a n d thirst , b u t there is 
v e r y s l ight loss o f weight . 

C A S E 35.—Diabetes Mellitus—p olyuria—thirst—albuminuria—g out— 
disappearance of sugar. 

Mr. Frederick W. W., aged fifty-six, consulted me first on March 31st 
1883, being sent to me by my friend Mr. Eales, who had discovered sugar 
in his urine. He had been passing too much water for five months, and 
suffering from thirst. He had had gout several times. Weighed 13 st. 
2 lbs.; had not lost flesh. Tongue clean ; appetite good; bowels regular. 
Fundus of eyes normal. Urine, 1028, contained sugar and a trace of 
albumen. On anti-diabetic diet, using toast moderately, and extract of 
opium (gr. j) three times a day, his urine was diminished by two-thirds, 
its specific gravity came down to 1020, but there was some loss of flesh— 
by May 5th, he had lost 5lbs. By June 16th the sugar had disappeared, 
and did not return at all after June 30th. On his last visit, Aug. 18th, 
1884, he weighed 13 st. 3 lbs., his urine amounted to two quarts daily ; it 
was free from sugar and he felt very well. 

Liver Diseases.—Roger a s s e r t s t h a t he h a s m e t with g l y c o -
s u r i a in v a r i o u s affect ions o f the liver, i n c l u d i n g c irrhos is a n d 
pers i s t en t j a u n d i c e . H u l l h a s r e c o r d e d a c a s e o f s e v e r e a n d 
fatal d i a b e t e s which se t in ten m o n t h s after the b u r s t i n g o f an 
a b s c e s s o f the ga l l b ladder . S o m e y e a r s a g o I a t t e n d e d with m y 
friend, Dr . R . Norr i s , o f Birchf ie lds , a g e n t l e m a n who h a d been 
suffer ing from d i a b e t e s , when h e w a s s u d d e n l y a t t a c k e d b y 
j a u n d i c e , with c o m p l e t e obs truc t ion o f the c o m m o n duct . 
T h e s u g a r d i s a p p e a r e d from his ur ine a n d d id not return after 
the bi le r e g a i n e d its p a s s a g e into the intest ine. 

Pregnancy.—Bennewitz, in 1 8 2 8 , r e c o r d e d the c a s e o f a 
s t o u t y o u n g w o m a n , in w h o m d i a b e t e s with s e v e r e thirst 
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a n d p o l y u r i a c a m e on d u r i n g the fourth p r e g n a n c y , left 
her a s s o o n a s s h e w a s de l ivered , a n d recurred d u r i n g the 
fifth a n d s i x t h p r e g n a n c i e s — l e a v i n g her d u r i n g the intervals . 
P o u l e t h a s p u b l i s h e d t h e c a s e o f a gir l o f s i x t e e n , who 
b e c a m e p r e g n a n t a t fifteen, a n d a b o r t e d a t the e i g h t h month . 
S o o n after s h e b e g a n to suffer f rom thirst , p o l y u r i a a n d 
e m a c i a t i o n . M a t t h e w s D u n c a n , af ter rev iewing the whole 
s u b j e c t , f o r m u l a t e d the fo l lowing conc lus ions : — 

1. D i a b e t e s m a y c o m e on d u r i n g p r e g n a n c y . 
2. D i a b e t e s m a y o c c u r o n l y d u r i n g p r e g n a n c y , b e i n g a b s e n t 

a t o ther t imes . 
3. I t m a y c e a s e with the t e r m i n a t i o n o f the p r e g n a n c y , 

r e t u r n i n g s o m e t i m e a f t erwards . 
4. D i a b e t e s m a y c o m e on s o o n after partur i t ion . 
5. D i a b e t e s m a y n o t re turn in a p r e g n a n c y o c c u r r i n g af ter 

i ts cure. 
6. P r e g n a n c y m a y o c c u r in d i a b e t e s . 
7. P r e g n a n c y a n d par tur i t i on m a y a p p a r e n t l y b e unaffected 

in their h e a l t h y p r o g r e s s b y d i a b e t e s . 
8. P r e g n a n c y is v e r y l i ab le to b e i n t e r r u p t e d in its c o u r s e in 

d i a b e t e s , a n d p r o b a b l y a l w a y s b y the d e a t h o f the foetus. 
T h e r e is no d o u b t t h a t p r e g n a n c y m a y g i v e r ise to t rue 

d i a b e t e s , a n d t h a t G r i s w o l d is w r o n g in a s s e r t i n g t h a t it is 
a l w a y s t e m p o r a r y g l y c o s u r i a u n w o r t h y to b e ca l l ed d i a b e t e s , 
b e i n g a t t e n d e d b y nei ther p o l y u r i a nor thirst nor a n y other 
s y m p t o m of d i a b e t e s . 

S i n c l a i r s a y s t h a t the g l y c o s u r i a o f l ac ta t ion is a l w a y s 
p r e s e n t in n u r s i n g w o m e n when the b r e a s t s b e c o m e e n g o r g e d 
with mi lk from w e a n i n g , d e a t h o f the infant , or o ther c a u s e , 
a n d h e q u o t e s n u m e r o u s c a s e s in s u p p o r t o f his s t a t e m e n t , 
b u t D a v e n p o r t s a y s t h a t it is on ly when lac ta t ion h a s e x i s t e d 
for five or s i x m o n t h s t h a t its s u d d e n s u s p e n s i o n g i v e s r i se t o 
the p r e s e n c e in the ur ine o f lactose in l a r g e quant i t i e s . 

Climacteric Diabetes.—It w a s s u p p o s e d b y L e c o r c h é t h a t the 
c l imacter i c per iod f a v o u r e d the o c c u r r e n c e o f d i a b e t e s in 
women. U n q u e s t i o n a b l y e lder ly w o m e n g e t d i a b e t e s , b u t in 
s o m e ins tances , a s in the fol lowing, there is a n a p p a r e n t con-
nect ion be tween the two events . 

C A S E 36.—Diabetes Mellitus—glycosuria—polyuria—wasting—sudden 
onset at the menopause—cystic goitre. 

Elizabeth K., fifty, attended as an out-patient on May 7th, 1889, com-
plaining of thirst, hunger, and her " flesh all leaving her." She had been 
ill a year and nine months. She had never had gout, rheumatism, or any 
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serious illness or accident. She was married, and had had eight children. 
She knew of no member of her family who had suffered from diabetes 
or gout. Menstruation ceased quite suddenly at the time that these 
symptoms came on. Patient was a fairly developed woman, with a flushed 
face and dry skin; much emaciated, weighing only 7 stone. There were 
no symptoms of dyspepsia ; her bowels were regular. She had a large 
cystic goitre, which she had had since puberty. Her pulse was quick, 144 ; 
physical signs normal. Urine, 1035, loaded with sugar. She had to rise 
three or four times each night to pass water. 

Mr. L a w s o n T a i t be l i eves t h a t it is o f e s sen t ia l l y g o o d 
p r o g n o s i s , a n d c a n be t r e a t e d b y o p i u m a l o n e wi thout dietet ic 
restr ict ions . 

I m l a c h h a s reco rd ed a r e m a r k a b l e c a s e o f a d i a b e t i c w o m a n , 
a g e d th ir ty -one , on w h o m h e o p e r a t e d for p y o s a l p i n x b y re -
m o v a l o f the a p p e n d a g e s , a n d in w h o m the o p e r a t i o n w a s not 
on ly perfect ly success fu l in c u r i n g the local t rouble , b u t w a s 
fol lowed b y the c o m p l e t e d i s a p p e a r a n c e o f the d iabe te s . 

Excessive sexual indulgence is a p p a r e n t l y , a t t imes , a n e x -
c i t ing c a u s e o f d iabe te s . D i c k i n s o n m e n t i o n s the c a s e of a 
y o u n g m a n who d i e d a t the e a r l y a g e o f twenty-f ive, in w h o m 
he cou ld find no other c a u s e b u t e x c e s s i v e p r o m i s c u o u s s e x u a l 
indu lgence , to which he h a d been a d d i c t e d s ince the a g e o f 
seventeen. Masturbation is a n o t h e r a l l e g e d c a u s e , b u t Y a r r o w 
h a s r e c o r d e d a c a s e o f t e m p o r a r y g l y c o s u r i a a t t r i b u t e d to en-
forced s e x u a l continence. U n d e r t r e a t m e n t with b r o m i d e of 
a m m o n i u m , fluid e x t r a c t o f j a b o r a n d i , a n d e x t e r n a l local a p -
pl icat ions to the neck a n d loins, he recovered in e igh t d a y s , 
a n d on the d i s a p p e a r a n c e o f the s u g a r a s p o n t a n e o u s po l lut ion 
occurred ! 
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C H A P T E R X V I I I . 

M O R B I D A N A T O M Y . 

(Ths Bradshaw Lecture delivered before the Royal College of Physicians in London, 
August 18/Λ, 1890.)* 

M R . P R E S I D E N T , F E L L O W S O F T H E R O Y A L C O L L E G E 

O F P H Y S I C I A N S , A N D G E N T L E M E N : — I t is m y first d u t y to 

e x p r e s s m y g r a t i t u d e to you , a n d m y h u m b l e a c k n o w l e d g m e n t 
o f the h o n o u r d o n e to m e a n d I h o p e I m a y s a y to the c i ty to 
which I be long , in s e l ec t ing m e to de l iver the l ec ture which, 
b y the p ious muni f icence o f his widow, a n n u a l l y c o m m e m o -
ra te s the b i r t h d a y o f the l a t e Dr . B r a d s h a w , a former M e m b e r 
of this Co l l ege , a n d a wor thy a n d e s t e e m e d phys i c ian , who 
p r a c t i s e d d u r i n g his l i fet ime in the town of R e a d i n g . I t 
is fitting a l s o t h a t I s h o u l d e x p r e s s on b e h a l f o f the C o l l e g e 
our respect ful recogni t ion o f this l ady ' s a p p r e c i a t i o n o f the 
c h a r a c t e r a n d a i m s o f our anc ient corporat ion , b y f o u n d i n g 
this l ec turesh ip for the p r o m o t i o n o f the s t u d y o f medic ine . 
I feel d e e p l y c o n s c i o u s of m y own inabi l i ty to p e r f o r m the 
t a s k so g e n e r o u s l y e n t r u s t e d to m e in such a m a n n e r a s 
to d e s e r v e y o u r p r a i s e ; b u t b y y o u r c o u r t e s y I k n o w I m a y 
e x p e c t a p a t i e n t hear ing , a n d from y o u r i n d u l g e n c e 1 t rus t I 
m a y e s c a p e y o u r c e n s u r e if I fail to a t ta in the h i g h level 
o f e x c e l l e n c e which h a s c h a r a c t e r i s e d the d i s c o u r s e s o f m y 
e m i n e n t p r e d e c e s s o r s in this chair. 

T h e s u b j e c t I h a v e chosen for y o u r a t tent ion t o - d a y is 
u n d o u b t e d l y w a n t i n g in novel ty , but I w a s i n d u c e d to se lect it 
chiefly b e c a u s e it w a s a m a t t e r on which m y t h o u g h t s were 
a l r e a d y e n g a g e d , a n d c o n c e r n i n g which I p o s s e s s e d a b u n d a n t 
m a t e r i a l s for re inves t iga t ion o f the q u e s t i o n s which h a v e been 
ra i sed in recent y e a r s , with the o p p o r t u n i t y o f s t u d y i n g t h e m 
in the l ight o f the m o s t m o d e r n m e t h o d s of h i s to log ica l 
research. I f I h a v e no new d i scover ie s to a n n o u n c e , a n d if I 
m u s t content m y s e l f ra ther with the h u m b l e pos i t ion o f a 
critic t h a n t h a t o f a revea ler o f fresh fac t s or novel theories , I 

* This lecture has been throughout revised and in part rewritten. 
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will a t l e a s t a s k y o u to be l i eve t h a t this h a s not been from a n y 
w a n t of p a t i e n t i n d u s t r y a n d careful t h o u g h t , b u t b e c a u s e 
o f the g r e a t diff iculty o f m a k i n g n e w o b s e r v a t i o n s in a field 
which h a s e n g a g e d the c l o s e a t t e n t i o n o f s o m a n y c o m p e t e n t 
observers . 

I t is m y p u r p o s e to l a y be fore y o u a n a c c o u n t o f the 
c h a n g e s o b s e r v e d in d i a b e t e s in the pr inc ipa l o r g a n s o f the 
b o d y a n d in the b lood , c o n c l u d i n g e a c h descr ip t ion with c o m -
m e n t s u p o n p o i n t s o f in teres t on which m y own o b s e r v a t i o n s 
s e e m to m e to h a v e thrown a n y l ight. 

T H E N E R V O U S S Y S T E M . 

Brain.—Though n o c o n s t a n t les ion h a s been o b s e r v e d in 
the bra in , this o r g a n is s e l d o m normal . T h i s s t a t e m e n t is a t 
v a r i a n c e with the s t a t i s t i c s o f c a s e s a c c u m u l a t e d f rom all 
s o u r c e s ( W I N D L E ) , b u t is in h a r m o n y with recent o b s e r v a t i o n s . 
O u t o f twenty - seven c a s e s o f which I h a v e r e c o r d s o f ne-
crops ie s , t h e bra in w a s s t a t e d to b e n o r m a l in o n l y five. 
T h e m o s t c o m m o n d e s c r i p t i o n g iven is t h a t it w a s " c e d e m a -
t o u s a n d c o n g e s t e d , with th i ckened m e m b r a n e s , " e leven out of 
the t w e n t y - t w o a b n o r m a l b r a i n s p r e s e n t i n g m o r e or less o f 
these character i s t i c s . I t is l e s s often d e s c r i b e d a s anaemic. 
A t r o p h y o f the convo lu t ions h a s b e e n s t a t e d to b e c o m m o n 
( M A C K E N Z I E ) ; b u t this d o e s not a c c o r d with m y o b s e r v a t i o n s . 
T h e s e c h a n g e s are , o f course , no t pecu l iar to d i a b e t e s , a n d 
c a n n o t b e c o n s i d e r e d to h a v e a n y spec ia l re lat ion to its 
p a t h o l o g y . I n q u i t e a m i n o r i t y o f c a s e s loca l i sed les ions a r e 
found, the v a l u e o f which differs g r e a t l y , a n d in m a n y i n s t a n c e s 
is no t e a s i l y a p p r a i s e d . A m o n g t h e m o s t i m p o r t a n t a r e 
t u m o u r s in the fourth ventr ic le a n d m e d u l l a , o f which a 
re lat ive ly s m a l l n u m b e r on ly h a v e been recorded . N o t a 
s ing l e i n s t a n c e h a s c o m e u n d e r m y own o b s e r v a t i o n , a n d I 
h a v e o n l y found r e c o r d s o f ten c a s e s , o f which three were 
p u b l i s h e d b y Frer i chs . O f the d irec t d e p e n d e n c e o f the 
d i a b e t e s u p o n the g r o w t h in m a n y o f t h e s e c a s e s there can 
b e n o r e a s o n a b l e doubt . I n s t a n c e s h a v e a l s o been recorded 
o f so f t en ing ( L U Y S ) ; o f the p r e s e n c e o f c o r p o r a a m y l a c e a 
a n d col lo id m a s s e s ( A B R A H A M ) ; o f loca l i sed a l t e r a t i o n s in 
co lour a n d c o n g e s t i o n ( T A R D I E U ) ; a n d o f e n l a r g e m e n t o f the 
p e r i - v a s c u l a r s p a c e s ( D I C K I N S O N ) . O f t h e s e the so f ten ing 
a l o n e is o f u n d o u b t e d va lue . T h e c o n g e s t i o n a n d d a r k co lour 
o f the m e d u l l a a r e in teres t ing , but , t a k e n b y themse lves , p r o v e 
l itt le ; whi le the e n l a r g e m e n t o f the p e r i - v a s c u l a r s p a c e s is t oo 
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c o m m o n in n o n - d i a b e t i c bra in d i s e a s e , a n d too e x c e p t i o n a l in 
d i a b e t e s , to c o u n t for much . T h e o b s e r v a t i o n s o f Dr . 
A b r a h a m a r e a v a l u a b l e contr ibut ion to the h i s t o l o g y o f 
the d i a b e t i c brain , a n d p o s s i b l y b e l o n g to the s a m e c l a s s 
a s o ther les ions , to which I shal l refer i m m e d i a t e l y , which 
ind ica te fai lure o f nutri t ion o f the bra in t i s sues , a n d a r e ra ther 
a n effect than a c a u s e o f the d i sease . 

T h e r e is u n d o u b t e d l y a t e n d e n c y in the d i a b e t i c bra in to 
the format ion of c y s t s in the white mat ter . I h a v e found such 
c y s t s in the frontal lobes , in the m e d u l l a , a n d in the p o n s ; 
while in a n o t h e r c a s e a s m a l l focus o f so f ten ing in e a c h crus 
cerebri l o o k e d l ike a n e a r l y s t a g e in this p r o c e s s o f c y s t 
formation. T h e s e c y s t s a r e q u i t e free from haematoidin 
s ta in ing . S o m e o f t h e m a r e so s m a l l a s to b e h a r d l y w o r t h y 
o f the n a m e of cys t s , b u t o thers a r e a s l a r g e a s h o r s e b e a n s . 
It s e e m s p r o b a b l e t h a t this condi t ion is d u e to a fa i lure o f 
nutrit ion. T h e choroid p l e x u s e s a l s o o c c a s i o n a l l y p r e s e n t 
a b n o r m a l i t i e s ; thus I h a v e found c y s t s on the choro id p l e x u s 
o f the left la tera l ventric le , a n d the s a m e s t r u c t u r e in the 
fourth ventr ic le was in o n e c a s e h y p e r t r o p h i e d , while in 
a n o t h e r c a s e the p l e x u s e s o f the la tera l ventr ic les were o f a 
d a r k - p u r p l e colour, a s if from conges t ion . T h e la tera l 
ventr ic les a n d the iter a tei'tio ad quarUim ventriculum h a v e 
been found d i l a t e d wi thout a n y m e c h a n i c a l o b s t r u c t i o n to 
e x p l a i n it. T h i r o l o i x h a s recorded a c a s e o f d i a b e t e s in which 
the p a n c r e a s w a s n o r m a l , b u t a p a t c h of sc leros i s e x i s t e d in 
the floor o f the fourth ventric le . E x t e n s i v e h a e m o r r h a g e into 
the bra in s u b s t a n c e is r a r e in d iabe te s . In Windle ' s t a b l e s 
there a r e on ly three e x a m p l e s in o n e h u n d r e d a n d e igh ty - four 
necrops ies , or in 1*6 per cent. T h e r e h a s been no i n s t a n c e a t 
the G e n e r a l H o s p i t a l for t w e n t y y e a r s out o f a to ta l n u m b e r 
o f o n e h u n d r e d a n d t w e n t y c a s e s with twenty -n ine d e a t h s . 
D i c k i n s o n has , however, d e s c r i b e d m i n u t e h a e m o r r h a g e s a s 
c o m m o n . F i n a l l y , g l y c o g e n h a s been found in l a r g e q u a n -
tities in the m e d u l l a o b l o n g a t a a n d in the v e s s e l s o f the 
cerebra l c o r t e x (FUTTERER). Z a l e s k i found iron present , b u t 
we a r e still in d o u b t a s to how far this is a n a b n o r m a l i t y . 

O n careful m i c r o s c o p i c a l e x a m i n a t i o n I h a v e not been a b l e 
to detect , even with the m o s t m o d e r n technical m e t h o d s , a n y 
c o n s t a n t h i s to log ica l c h a n g e s ei ther in the cor tex , the b a s a l 
g a n g l i a , or the medu l la . T h e la t ter h a s been t h e s u b j e c t 
o f spec ia l inves t igat ion , b u t the on ly p o s i t i v e fact o b s e r v e d 
h a s been t h a t the cap i l lar ie s o f the v a g u s nuc l eus in o n e c a s e 
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s e e m e d t o b e a b n o r m a l l y n u m e r o u s a n d full o f b lood . T h e 
s p e c i m e n h a s been p l a c e d u n d e r o n e o f the m i c r o s c o p e s . I 
h a v e l o o k e d for m i n u t e h a e m o r r h a g e s wi thout finding t h e m , 
a n d the a b s e n c e o f b l o o d p i g m e n t in the c y s t s a l r e a d y a l l u d e d 
to is o p p o s e d to the v iew t h a t t h e s e o r i g i n a t e in t h a t fashion. 
W h i l e n o t d i s p u t i n g its o c c a s i o n a l occurrence , h a e m o r r h a g e is 
c e r t a i n l y not a c o n s t a n t or c o m m o n form o f les ion in the 
d i a b e t i c bra in . 

Spinal Cord.—In a cer ta in n u m b e r o f c a s e s d i a b e t e s h a s 
fol lowed t h e e x t e n s i o n o f d i s e a s e d p r o c e s s e s from t h e s p i n a l 
c o r d into the m e d u l l a , a s in l o c o m o t o r a t a x y a n d insu lar 
sc leros i s , w h e r e the d i s e a s e is u n q u e s t i o n a b l y the resu l t o f the 
les ion o f the m e d u l l a . S a n d m e y e r h a s p u b l i s h e d a c a s e o f 
d i a b e t e s in which a s m a l l p a t c h o f d e g e n e r a t i o n w a s found in 
Gol l ' s c o l u m n s o c c u p y i n g the anter ior h a l f a t the cervica l en-
l a r g e m e n t a n d the anter ior two- th irds in the u p p e r cervical 
region. T h e p a n c r e a s w a s n o r m a l . W i l l i a m s o n h a s found in 
t w o c a s e s pa l lor o f the p o s t e r i o r c o l u m n s v e r y v i s ib le af ter 
h a r d e n i n g in Müllems fluid, a n d e s c a p i n g the ac t ion o f s t a i n i n g 
a g e n t s , b u t u n d e r the m i c r o s c o p e v e r y s l i gh t a t r o p h i c c h a n g e s 
c o u l d b e seen. I h a v e b e e n u n a b l e to conf irm t h e s e o b s e r v a -
t ions in the c o r d s which h a v e c o m e u n d e r m y notice. A g a i n , 
d i a b e t e s h a s no t in frequent ly fo l lowed injuries to the 
sp ina l c o l u m n , t h o u g h in o n e c a s e where this occurred the 
c o r d w a s a p p a r e n t l y un in jured . In c o n n e x i o n with these 
facts , it will b e r e m e m b e r e d t h a t S c h i f f h a s p r o d u c e d artif ic ial 
g l y c o s u r i a b y d i v i d i n g the cord o p p o s i t e the s e c o n d d o r s a l 
v e r t e b r a ; b u t in c a s e s where the d i a b e t e s is ne i ther a c o m p l i -
ca t ion o f a r e c o g n i s e d d i s e a s e o f the c o r d nor a c o n s e q u e n c e 
o f i n j u r y to the sp ine , this s t r u c t u r e h a s been u s u a l l y 
d e s c r i b e d a s normal . U n f o r t u n a t e l y , the n u m b e r o f c a s e s in 
which it h a s been carefu l ly e x a m i n e d is not l a r g e , b u t in t h e s e 
e n o u g h h a s been found to s h o w t h a t s e c o n d a r y nutr i t ive 
c h a n g e s , s i m i l a r to t h o s e in the bra in , a r e a p t to o c c u r in the 
cord ; t h e s e a r e d i l a t a t i o n o f the centra l cana l , e n l a r g e m e n t o f 
the p e r i - v a s c u l a r s h e a t h s , a n d loca l i s ed sof tening. T u m o u r s 
of the c o r d in connec t ion with d i a b e t e s h a v e been v e r y rare ly 
recorded ; the o n l y c a s e k n o w n to m e is o n e o f m y x o m a 
o f the d u r a m a t e r ( S H I N G L E T O N S M I T H ) . G l y c o g e n h a s been 
found in l a r g e q u a n t i t i e s in the s p i n a l cord. M i c r o s c o p i c a l 
e x a m i n a t i o n o f the s p i n a l cord , s t a i n e d after W e i g e r t ' s m e t h o d , 
h a s been carefu l ly carr i ed out wi thout a n y spec ia l c h a n g e 
b e i n g noted . 
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Cerebrospinal Nerves.—Tumours s i t u a t e d on or c o m p r e s s -
ing the v a g u s nerve h a v e been found a s s o c i a t e d with d iabe tes . 
T h r e e s u c h c a s e s h a v e been r e c o r d e d ( H A R L E Y , H E N R O T , 
F R E R I C H S ) , a n d in e a c h i n s t a n c e the r ight nerve w a s the s e a t of 
the lesion. In F r e n c h s ' c a s e the t u m o u r e n c r o a c h e d u p o n the 
floor o f the fourth ventric le , b u t in the o ther two c a s e s no such 
c o m p l i c a t i o n e x i s t e d , the t u m o u r b e i n g s i t u a t e d in the t h o r a x . 
T h e s e o b s e r v a t i o n s a r e v e r y in teres t ing in connect ion with the 
recent e x p e r i m e n t s o f A r t h a u d a n d B u t t e , w h o found t h a t 
art i f ic ial ly i n d u c e d neuri t i s o f t h e centra l e n d o f the d i v i d e d 
v a g u s c a u s e d g l y c o s u r i a , whi le a s i m i l a r lesion o f the per i -
phera l e n d c a u s e d hunger , w a s t i n g , po lyur ia , a n d thirst. 
L u b i m o f f h a s found in o n e c a s e o f d i a b e t e s a t r o p h y a n d 
p i g m e n t a t i o n o f the inferior g a n g l i o n o f the v a g u s . F e w 
p a t h o l o g i c a l o b s e r v a t i o n s on the sp ina l nerves in d i a b e t e s a r e 
k n o w n to me , b u t it is n o t e w o r t h y t h a t A r t h a u d a n d B u t t e 

F"(7. 68. R i g h t M e d i a n N e r v e s h o w i n g v e r y a d v a n c e d i n t e r s t i t i a l a n d p a r e n c h y m a t o u s n e u r i t i s . 
Osmio a c i d p r e p a r a t i o n . 

h a v e p r o d u c e d g l y c o s u r i a b y s e t t i n g u p neuri t i s in the roots 
o f the first d o r s a l pa i r o f sp ina l nerves . Schiff, moreover , h a s 
shown that s t i m u l a t i o n o f the centra l e n d o f a n y s e n s o r i - m o t o r 
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nerve, s u c h a s the sc ia t i c , m a y b e fo l lowed b y g l y c o s u r i a . 
Cl in ica l o b s e r v a t i o n h a s r e v e a l e d the e x i s t e n c e o f a s e c o n d a r y 
d i a b e t i c neur i t i s , which m a y b e m u l t i p l e ( L E Y D E N ) , or a t t a c k 
p a r t i c u l a r nerves ( A L T I I A U S ) . I n t h e s e c i r c u m s t a n c e s it g i v e s 
r i se to t h e p h e n o m e n a o f p a r a l y s i s , wi th w a s t i n g a n d los s o f 
f a r a d a i c r e s p o n s e o f t h e m u s c l e s s u p p l i e d b y the affected 
nerves . I n o ther i n s t a n c e s w e m a y m e e t with a genera l 
per iphera l neuri t i s c lo se ly r e s e m b l i n g l o c o m o t o r a t a x y in i ts 
c l inical features , a n d , a s w e sha l l see , v e r y h a r d to d i s t i n g u i s h 
from it. T h e r e is a w i d e s p r e a d interst i t ia l a n d s e g m e n t a r y 
neuri t i s with g r e a t i n c r e a s e o f t h e connec t ive t i ssue . I n the 
c o r d s o m e swe l l ing a n d p i g m e n t a t i o n o f nerve cel ls on ly 
h a s been o b s e r v e d . T h e a c c o m p a n y i n g d r a w i n g {Fig. 53) is 
f rom a c a s e u n d e r m y c a r e which will b e d e s c r i b e d further on. 

Sympathetic Nerves.—Changes in this s y s t e m o f n e r v e s in 
d i a b e t e s s e e m v e r y e a r l y to h a v e a t t r a c t e d the a t t en t ion o f 
p a t h o l o g i s t s . T h u s D u n c a n , a s l o n g a g o a s 1818, found the 
s y m p a t h e t i c in the a b d o m e n three t i m e s a s th ick a s n o r m a l ; 
a n d P e r c y , in 1842, d e s c r i b e d the s e m i l u n a r g a n g l i a , the 
s p l a n c h n i c nerves a n d v a g u s , a s t h i c k e n e d a n d o f c a r t i l a g i n o u s 
h a r d n e s s . K l e b s a n d Ph . M ü n k , in 1870, found c h a n g e s in 
the ccel iac p l e x u s with d e s t r u c t i o n o f a n u m b e r o f g a n g l i o n 
cells , a n d C a v a z z a n i h a s o b s e r v e d a t r o p h y , p i g m e n t a t i o n a n d 
necros i s o f nerve cel ls wi th i n c r e a s e o f the connec t ive t i s sue , 
nuclei a n d fibres. L u b i m o f f h a s a l s o found sc l eros i s o f the 
s y m p a t h e t i c g a n g l i a a n d a t r o p h y o f their nerve cells . In 
four o f m y c a s e s the s e m i l u n a r g a n g l i a h a v e been found 
e n l a r g e d , in two c a s e s a t r o p h i e d , with i n c r e a s e o f connect ive 
t i s sue a n d a t r o p h y o f n e r v e cel ls , a n d in one , e m b e d d e d in a 
d e n s e m a s s o f fibrous t i s sue . H a l e W h i t e h a s recent ly d e s -
cr ibed s i m i l a r l e s ions in four c a s e s o f d i a b e t e s . O n the other 
h a n d S h i n g l e t o n S m i t h h a s m a d e n u m e r o u s o b s e r v a t i o n s on 
the s t a t e o f the s y m p a t h e t i c g a n g l i a wi thout finding a n y 
uni form or definite c h a n g e . In three o f m y c a s e s t h e semi 
lunar g a n g l i a were n o r m a l , a n d I h a v e s h o w n in a p a p e r 
p u b l i s h e d in the British Medical Journal in 1883 t h a t s imi lar 
m i c r o s c o p i c a l c h a n g e s t o t h o s e a b o v e d e s c r i b e d a r e m e t with 
a p a r t f rom d i a b e t e s . Y e t I h a v e never seen the s e m i l u n a r 
g a n g l i a e n l a r g e d e x c e p t in d i a b e t e s ; in s o m e o f m y c a s e s the 
r ight s e m i l u n a r g a n g l i o n w a s q u i t e twice the n o r m a l size. 
T h e i m p o r t a n c e o f t h e s e fac t s d e p e n d s u p o n the resu l t s o f 
e x p e r i m e n t s which h a v e shown t h a t d e s t r u c t i o n o f v a r i o u s 
s y m p a t h e t i c g a n g l i a — f o r e x a m p l e , the s u p e r i o r a n d inferior 
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cervica l ( P A V Y ) , the first thorac i c ( E C K H A R D ) , a n d the a b -
d o m i n a l ( K L E B S ) , — a n d div is ion or l i g a t u r e o f t h e s p l a n c h n i c 
nerves ( H E N S E N , A R T H A U D a n d B U T T E ) , a r e fo l lowed b y 

g l y c o s u r i a . E x t i r p a t i o n o f the cceliac p l e x u s is fo l lowed b y 
w a s t i n g a n d dea th , with t e m p o r a r y g l y c o s u r i a a n d a c e t o n u r i a 
( L U S T I G , P E I P E R ) . 

T H E C I R C U L A T O R Y S Y S T E M . 

Heart.—In a b o u t 4 0 p e r cent, o f m y c a s e s the h e a r t h a s 
been d e s c r i b e d a s free from n o t i c e a b l e c h a n g e ; while in a b o u t 
the s a m e p r o p o r t i o n it h a s been d e s c r i b e d a s p a l e a n d soft ; 

Fiß. 84. H e a r t m u s c l e f r o m a c a s e of v e r y a d v a n c e d f a t t y a n d fibroid d e g e n e r a t i o n . F a t d r o p l e t s 
e t a u i e d b l a c k w i t h osu . i c a c id . ( H a r t n a c k oc . 2, o b j . 7. T u b e d r a w n out . ) 

m o r e rare ly , d i l a t e d or h y p e r t r o p h i e d , or d i s t inc t ly fatty. 
Per icard i t i s occurs occas iona l ly , a n d , in o n e c a s e o f d e a t h 
from a c a r b u n c l e in a d i a b e t i c s u b j e c t , the p e r i c a r d i u m w a s 
full o f fluid, fa t ty b lood . V a l v u l a r d i s e a s e is q u i t e e x -
cept iona l , t h o u g h L e c o r c h é h a s d e s c r i b e d e n d o c a r d i t i s a s a 
c o m p l i c a t i o n o f d i a b e t e s , a n d M a g u i r e h a s r e c o r d e d a case . 
I t is s a i d to occur in the la ter s t a g e s , a n d to affect u s u a l l y the 
aur icu lar s u r f a c e o f the mi tra l va lve . T h e rar i ty o f e n d o -
card i t i s m a y b e e s t i m a t e d from the occurrence o f o n l y o n e 
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c a s e o f v a l v u l a r d i s e a s e o u t o f the n ine ty - four c a s e s co l l ec ted 
in W i n d l e ' s t a b l e s ; a n d in m y t w e n t y - n i n e c a s e s there w a s 
v a l v u l a r t h i c k e n i n g in o n e only. M a y e r h a s s t a t e d t h a t out 
o f three h u n d r e d a n d e i g h t y d i a b e t i c s seen a t C a r l s b a d , e igh ty -
two, or 24 per c e n t , s h o w e d s i g n s o f c a r d i a c e n l a r g e m e n t , a n d 
S c h m i t z , o f N e u e n a h r , h a s m a d e a stil l s t r o n g e r s t a t e m e n t a s 
to the p r e v a l e n c e of f a t t y heart . F r e r i c h s h a s d r a w n a t t en t ion 
to g l y c o g e n i c d e g e n e r a t i o n o f the c a r d i a c m u s c l e , a n d s u g g e s t s 
t h a t this is the real c a u s e o f the c a r d i a c deb i l i ty o f d i a b e t e s . 
H y p e r t r o p h y of the h e a r t w a s p r e s e n t in 13 per cent, o f c a s e s 
e x a m i n e d in the B e r l i n P a t h o l o g i c a l Ins t i tu te , a n d this 
a c c o r d s v e r y n e a r l y with m y e x p e r i e n c e . F a t t y h e a r t is 
p r o b a b l y m u c h m o r e c o m m o n , if we a r e to j u d g e b y the fre-
q u e n c y with which the m u s c u l a r s u b s t a n c e is d e s c r i b e d a s p a l e 
a n d soft in r e p o r t s o f d i a b e t i c n e c r o p s i e s ; y e t I shou ld 
e s t i m a t e it a s o c c u r r i n g in less t h a n 40 per cent, o f all cases . 
T h e p r e c e d i n g i l lus trat ion (Fig. 54) s h o w s the a p p e a r a n c e o f 
the m u s c l e in a v e r y m a r k e d case . G l y c o g e n i c d e p o s i t s in the 

Fig. US. H e a r t m u s c l e a p p a r e n t l y h e a l b h y , e x c e p t for a few g r a n u l e s of g l y c o g e n l y i n g w i t h i n t h e 
s h e a t h e of t h e m u s c u l a r b u n d l e s . ( H a r t n a c k , o c . 2, o b j . 7. T u b e d r a w n out . ) 

wall o f the h e a r t h a v e o n l y been found b y m e in s u c h s m a l l 
q u a n t i t y t h a t I c a n n o t a s c r i b e to t h e m a n y ser ious p a t h o l o g i c a l 
s igni f icance . T h e d r a w i n g (Fig. 55) s h o w s a few g r a n u l e s o f 
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g l y c o g e n d e p o s i t e d be tween the m u s c u l a r b u n d l e s , b u t the 
m u s c u l a r fibre a p p e a r s hea l thy . 

Blood.—The b lood o f d i a b e t i c s g e n e r a l l y l ooks n o r m a l to the 
n a k e d eye . I t is s o m e t i m e s d e s c r i b e d a s d a r k , a n d is s o m e -
t i m e s v e r y o b v i o u s l y l o a d e d with fat, a white, c r e a m - l i k e l ayer 
r i s ing to the sur face when the b l o o d is a l lowed to s t a n d . 
U n d e r the m i c r o s c o p e the fat is seen to b e a t first in a s t a t e of 
m o l e c u l a r subdiv i s ion , b u t these m o l e c u l e s run t o g e t h e r to 
form d r o p l e t s after d e a t h , a n d this m a y p r o d u c e the a p p e a r -
a n c e o f c a p i l l a r y e m b o l i s m s . O c c a s i o n a l l y the r e d b l o o d -
c o r p u s c l e s a r e found b r o k e n down into a g r a n u l a r m a t e r i a l 
( F O S T E R , V O N J A K S C H ) . In o n e o f m y c a s e s the l e u c o c y t e s 
were pecu l iar ly l arge . Q u a n t i t a t i v e c h a n g e s in the haemocytes 
a r e c o m m o n , these b e i n g g e n e r a l l y r e d u c e d in n u m b e r , with a 
c o r r e s p o n d i n g reduct ion in the haemoglobin . N o r m a l b l o o d 
conta ins s u g a r in v a r y i n g a m o u n t s . T h e fol lowing t a b l e g i v e s 
the e s t i m a t e of four o b s e r v e r s : — 

Name. Parts per cent. 

Pavy.. . 
Otto ... 
Seegen 
Frerichs 

0*078 to o*o8i (dog), 
o-io „ 0-14 „ 
0*15 0 1 9 (man). 
ο·ΐ2 „ 0-3 „ 

A c c o r d i n g to S e e g e n , the a m o u n t p r e s e n t in m i l d c a s e s of 
d i a b e t e s d o e s not e x c e e d the n o r m a l , b u t in s e v e r e c a s e s it 
m a y r ise a s h i g h as -O ' 4 p a r t s per cent. T h e a l k a l i n i t y o f the 
b lood s e r u m is reduced , o w i n g to the p r e s e n c e o f certa in 
o r g a n i c a c i d s o f doubt fu l ident i ty , o f which d iace t i c a c i d a n d 
/3 -oxybutyr ic ac id s e e m the m o s t p r o b a b l e . T h e e x i s t e n c e of 
a c e t o n e is d i s p u t e d , a s former r e p o r t s o f its p r e s e n c e a r e 
be l i eved to b e d u e to the b r e a k i n g u p o f d iace t i c a c i d to form 
a c e t o n e a n d c a r b o n i c a c i d g a s . I n certa in e x p e r i m e n t s con-
d u c t e d b y m e s o m e y e a r s a g o in the l a b o r a t o r y o f P r o f e s s o r 
T i l d e n , a t M a s o n C o l l e g e , I w a s u n a b l e to de tec t a n y a c e t o n e 
in the b l o o d o f a d i a b e t i c p a t i e n t w h o h a d d i e d o f c o m a . 

T H E R E S P I R A T O R Y S Y S T E M . 

Lungs.—Pathological a l t e r a t i o n s in the l u n g s a r e the rule in 
d iabet i c s , a n d p e r h a p s no o r g a n s h o w s m o r e c o n s t a n t c h a n g e s . 
In m y c a s e s 17 per cent, on ly were free from d i s e a s e . T h e 
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m o s t c o m m o n condi t ion w a s c o n g e s t i o n , or c o n g e s t i o n a n d 
cedema. T h e n e x t m o s t f requent a l t era t ion w a s phth is i s , 
which w a s p r e s e n t in 27 p e r cent. S m a l l foci o f so f t en ing 
were o b s e r v e d in o n e c a s e , a b s c e s s in one , haemorrhag ic in-
farcts in one , a n d g a n g r e n e a l s o in one. D r e s c h f e l d h a s 
d e s c r i b e d the fo l lowing t y p e s o f l u n g affection in d i a b e t e s : 
( 1) A c u t e c r o u p o u s p n e u m o n i a , v e r y a c u t e a n d fatal , b u t r a r e ; 
(2) a c u t e b r o n c h o - p n e u m o n i a , which m a y t e r m i n a t e b y g a n -
g r e n e ; (3) chronic c a s e a t i n g t u b e r c u l a r b r o n c h o - p n e u m o n i a , 
the c o m m o n form o f d i a b e t i c l u n g c o m p l i c a t i o n ; (4) chronic 
n o n - t u b e r c u l a r b r o n c h o - p n e u m o n i a ; (5) g a n g r e n e o f the lung. 
F i n k r e c o g n i s e s two f o r m s o f d i a b e t i c phth i s i s : (1) T u b e r c u l a r 
a n d (2) fibroid. In t h e la t ter there a r e no t u b e r c l e baci l l i 
in t h e s p u t a o f lung , n o c a s e o u s d e p o s i t s , a n d t h e l u n g 
u n d e r g o e s chronic indurat ion . N o n - t u b e r c u l a r phth i s i s is not 
s o c o m m o n a s u s e d to b e i m a g i n e d ; a t l e a s t I h a v e a l m o s t in-
v a r i a b l y b e e n a b l e to find t u b e r c l e baci l l i in the s p u t a , b u t a n 
u n d o u b t e d e x a m p l e , wi th m o s t careful post mortem e x a m i n a -
t ion h a s been p l a c e d on record b y R o q u e D e v i c a n d 
H u g u e n e n q . P l e u r i s y a n d e m p y e m a occur rare ly . F a t 
e m b o l i s m s h a v e b e e n d e s c r i b e d a s p l a y i n g a n i m p o r t a n t p a r t 
in the p a t h o l o g y o f d i a b e t i c c o m a ( S A N D E R S a n d H A M I L T O N ) , 

b u t it is doubt fu l if t h e y a r e not post mortem f ormat ions , d u e 
to the r u n n i n g t o g e t h e r o f the fat which w a s p r e v i o u s l y he ld 
s u s p e n d e d in a m o l e c u l a r s t a t e , a n d in a n y c a s e t h e y a r e no t 
p r e s e n t in such n u m b e r s a s to g i v e r i se to a n y s y m p t o m s 
( S A U N D B Y a n d B A R L I N G ) . T h e v e s s e l s o f the l u n g s h a v e 
been d e s c r i b e d a s u n d e r g o i n g h y a l i n e a n d fibroid t h i c k e n i n g ; 
b u t this is not a p r i m a r y c h a n g e , or o n e in a n y w a y pecu l iar 
t o d i a b e t e s . 

T H E D I G E S T I V E S Y S T E M . 

Liver.—Great interest a t t a c h e s to this o r g a n , b e c a u s e o f its 
p h y s i o l o g i c a l re la t ions to s u g a r format ion . A n opin ion w a s a t 
o n e t i m e held , a n d h a s b e e n e x p r e s s e d b y r e c o g n i s e d au thor i -
t ies, t h a t the liver in d i a b e t e s is u s u a l l y hea l thy , a n d even a 
m o r e t h a n u s u a l l y h e a l t h y a p p e a r a n c e h a s been d e s c r i b e d a s 
c h a r a c t e r i s t i c o f it. In m y e x p e r i e n c e th is is a very e r r o n e o u s 
view. T h e liver is g e n e r a l l y e n l a r g e d , w e i g h i n g from s i x t y to 
e i g h t y ounces . In a s m a l l e r n u m b e r it is s m a l l , p a l e , a n d 
soft. F a t t y d e g e n e r a t i o n is v e r y c o m m o n ; c o n g e s t i o n is 
often o b s e r v e d ; the c o n s i s t e n c e o f the o r g a n is s o m e t i m e s 
a b n o r m a l l y firm. A cer ta in d e g r e e o f interst i t ia l h e p a t i t i s is 
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f requent ly present , a n d o c c a s i o n a l l y this g o e s s o far a s to p r o -
d u c e d i s t inc t c irrhosis . T h i s is a t t r i b u t e d b y L e t u l l e to the 
effect o f the a b n o r m a l des t ruc t ion o f haemocytes . H a n o t a n d 
S c h a c h m a n h a v e a l s o d e s c r i b e d this form o f c irrhosis . T h e 
liver is s o m e t i m e s s m o o t h , a t o thers g r a n u l a r a n d scarred . 
T h e les ion b e g i n s , a c c o r d i n g to t h e s e o b s e r v e r s , a r o u n d t h e 
r a d i c a l s o f the h e p a t i c vein, b u t B r a u l t a n d G a i l l a r d po int out , 
in m y op in ion r ight ly , t h a t the new g r o w t h b e g i n s in b o t h t h e 
h e p a t i c a n d porta l a r e a s . A form o f c irrhos is is a s s o c i a t e d 
with b r o n z i n g o f the sk in ( d i a b è t e bronzé ) . S o m e d e g r e e o f 
interst i t ia l hepat i t i s m a y , however, b e seen wi thout a n y e v i d e n c e 
o f p i g m e n t a r y d e p o s i t in the liver or the i n t e g u m e n t {Fig. 
56). T h i s d r a w i n g s h o w s v e r y well m a r k e d c o m m e n c i n g 

Fig. δβ. S e c t i o n of l i v e r s h o w i n g c o m m e n c i n g i n t e r s t i t i a l h e p a t i t i s i n a p o r t a l c a n a l . T w o n e w l y 
f o r m e d b i l i a r y c a n a l i c u l i a r e s e e n n e a r t h e e d g e s of t h e a c i n i . ( H a r t n a c k , o c . 8, o b j . 7. Tubè-
d r a w n out . ) 

c irrhos i s in a d iabe t i c liver, A b s c e s s o f the liver is s o m e t i m e s 
m e t with a s s o c i a t e d with d iabe te s . I r e m e m b e r o n e s u c h c a s e 
when I w a s a p a t h o l o g i s t , a n d I be l i eve it p r e s e n t e d all the 
cl inical p h e n o m e n a o f s evere d iabe te s . T h e liver c o n t a i n e d o n e 
l a r g e a b s c e s s a n d n u m e r o u s s m a l l e r ones . A s i m i l a r c a s e w a s 
r e p o r t e d in the U . S . N a v y R e p o r t s for 1878. I t is p e r m i s s i b l e 
to be l i eve t h a t the a b s c e s s in these i n s t a n c e s w a s rea l ly t h e 
c a u s e o f the d iabe te s . D i c k i n s o n h a s d e s c r i b e d t h r o m b o s i s 
o f the b r a n c h e s of the por ta l vein, a n d a n g e i o m a t a f o r m e d 
o f d i l a t e d cap i l lar ie s near the r a d i c a l s o f the h e p a t i c vein. 
In s p i t e o f i ts fa t ty a p p e a r a n c e W e y l a n d A p t h a v e n o t 
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found the d i a b e t i c l iver t o c o n t a i n a n e x c e s s i v e a m o u n t o f 
fat : — 

Normal liver · 370 pts. per mille. 
Diabetic liver - - - 375 „ „ 

Moreover , a b s e n c e o f fat f rom the liver cel ls h a s been o b s e r v e d 
b y B e a l e a n d F r e r i c h s . Q u i n c k e d e s c r i b e d e x c e s s o f iron in 
the liver, d e p o s i t e d in t h e form o f g r a n u l e s . Z a l e s k i h a s no t 
o b s e r v e d it in g r a n u l a r f o r m ; h e e s t i m a t e s the d i a b e t i c l iver 
t o c o n t a i n 0*685 p a r t s o f iron p e r mi l le , b u t h e p o i n t s o u t t h a t 
we h a v e n o d a t a to e n a b l e this to b e c o m p a r e d wi th the 
n o r m a l q u a n t i t y . 

Spleen.—This o r g a n is v e r y f requent ly d e s c r i b e d a s 
n o r m a l , b u t the m o s t c o m m o n n a k e d - e y e c h a n g e is t h a t 
it is s m a l l , p a l e a n d soft. I t is m o r e rare ly e n l a r g e d a n d 
c o n g e s t e d , a n d s o m e t i m e s c o n t a i n s tuberc le . I t is s a i d 
to conta in e x c e s s o f iron (QUINCKE) , but , a s a l r e a d y 
e x p l a i n e d , d a t a a r e w a n t i n g a s to t h e a m o u n t p r e s e n t in 
health. G l y c o g e n h a s a l s o been f o u n d in i t H y a j i n e 
d e g e n e r a t i o n o f the s m a l l ar ter ie s h a s b e e n d e s c r i b e d , b u t 
I h a v e no t been a b l e to perce ive a n y t h i n g a b n o r m a l a b o u t 
them. 

Pancreas.—Dr. B a u m e l , in a p a p e r p u b l i s h e d in the 
Montpellier Médical for 1881-82 w a s the first to c o n t e n d 
that d i s e a s e o f the p a n c r e a s w a s the r e g u l a r c a u s e o f d i a b e t e s , 
a n d in the s a m e c o m m u n i c a t i o n h e r e c o r d e d a c a s e o f d i a b e t e s 
wi thout e m a c i a t i o n {diabète gras) in which this a s s o c i a t i o n 
e x i s t e d . T o him, therefore , b e l o n g s b y r ight a n y h o n o u r tha t 
is d u e to the writer who first d i s t inc t ly r e c o g n i s e d the full s i g -
nif icance o f the p a n c r e a t i c les ion in d i a b e t e s . B u t it w a s 
L a n c e r e a u x who drew g e n e r a l a t t en t ion to the f r e q u e n c y with 
which the p a n c r e a s is a t r o p h i e d in d i a b e t e s , a n d h e went s o 
far a s to a s s o c i a t e the cl inical t y p e o f diabète maigre with this 
lesion. T h e i m p o r t a n c e o f t h e s e p a t h o l o g i c a l o b s e r v a t i o n s 
first b e c a m e m a n i f e s t when the e x p e r i m e n t s o f M i n k o w s k i , 
L é p i n e , a n d o thers s h o w e d t h a t e x t i r p a t i o n o f the p a n c r e a s in 
a n i m a l s is fol lowed b y d i a b e t e s . T h i s o r g a n is b y n o m e a n s 
s o careful ly e x a m i n e d b y p a t h o l o g i s t s a s it d e s e r v e s to be , a n d 
there is w a n t i n g t h a t fami l iar i ty with its o r d i n a r y n a k e d -
e y e a n d m i c r o s c o p i c a p p e a r a n c e s which g i v e s v a l u e t o their 
descr ip t ions . In m a n y c a s e s n o n o t e o f i ts condi t ion h a s 
been m a d e . T h e fo l lowing t a b l e s h o w s the s t a t e o f the 

18 



274 DIABETES. 

p a n c r e a s in t w e n t y - s e v e n c a s e s e x a m i n e d in t h e G e n e r a l 
H o s p i t a l : — 

Pancreas atrophied and fibrous 
„ , „ soft 
„ enlarged „ „ 
„ , „ hard -

„ congested (mottled) -
„ normal 

so t h a t it w a s n o r m a l in on ly 23 per cent. S o far a s m y own 
o b s e r v a t i o n s g o , I a m d i s p o s e d to a g r e e with L a n c e r e a u x , a s I 
h a v e found the p a n c r e a s s h r u n k e n in all m y c a s e s o f typ ica l 
w a s t i n g d i a b e t e s , b u t L é p i n e h a s seen a t r o p h y o f the p a n c r e a s 
in a fat d iabe t i c subjec t . T h a t the p a n c r e a s s t a n d s in s o m e 
re lat ion to d i a b e t e s is shown b y t h e e x p e r i e n c e o f Bu l l , o f 
N e w Y o r k , w h o s e p a t i e n t d i e d o f d i a b e t e s after h e h a d e x t i r -
p a t e d the p a n c r e a s . D u f f e y a n d D r e s c h f e l d h a v e p u b l i s h e d 
c a s e s o f d i a b e t e s a s s o c i a t e d with c a n c e r o f the p a n c r e a s ; a n d 
a v e r y well m a r k e d e x a m p l e o f the s a m e k i n d w a s u n d e r m y 
c a r e l a s t s u m m e r . C h u r t o n h a s r e c o r d e d a c a s e o f p a n c r e a t i c 
cy s t a s s o c i a t e d with d iabe te s . In a review ar t i c l e ( A u g u s t 
2nd, 1890) t h e ed i tor o f the Philadelphia Medical News 
referred to a c a s e o f cy s t i c d i s e a s e o f the p a n c r e a s from 
a c a s e o f d i a b e t e s e x h i b i t e d b y L o n g s t r e t h in 1877, a n d to 
o n e o f m u l t i p l e p a n c r e a t i c a b s c e s s e s with g l y c o s u r i a re -
por ted b y F r i s o n in 1875 ; on the o ther h a n d , he s t a t e d t h a t 
L a n g e n h a n s h a d recent ly p u b l i s h e d a c a s e o f necros i s o f 
the p a n c r e a s in which there w a s n o s u g a r in the urine. 
N u m e r o u s co l lect ions o f c a s e s o f p a n c r e a t i c d i a b e t e s h a v e 
been s ince p u b l i s h e d b y V a u g h a n H a r l e y , W i l l i a m s o n , 
J . G. H o p p e - S e y l e r , H a n s e m a n n , F l e i n e r a n d others . In the 
c a s e s o f p a n c r e a t i c d i s e a s e co l l ec ted b y D r . H a n d f i e l d J o n e s , 
a n d m o r e recent ly b y a n o t h e r d i s t i n g u i s h e d F e l l o w o f this 
C o l l e g e , Dr . N o r m a n M o o r e , there is no m e n t i o n o f d iabe tes . 
I t h a s b e e n - s u g g e s t e d , (1) t h a t the p a n c r e a s s u p p l i e s the liver 
with the fa t ty a c i d s n e c e s s a r y to the f o r m a t i o n o f b i le a c i d s 
from g l y c o g e n , hence , in af fect ions o f the p a n c r e a s there is 
e x c e s s o f g l y c o g e n with re su l t ing d i a b e t e s ( P O P P E R ) ; (2) e x -
ces s ive p r o d u c t i o n o f g l u c o s e from d i a s t a t i c f e r m e n t s formed 
in the s t o m a c h a n d d u o d e n u m ( B O U C H A R D A T ) ; (3) the f o r m a -
tion o f p a r a g l u c o s e b y the ac t ion o f modi f ied p a n c r e a t i c j u i c e 
( C A N T A N I ) ; (4) the a b s o r p t i o n o f the p a n c r e a t i c ferment , which, 
p a s s i n g direct to the liver, c h a n g e s t h e g l y c o g e n t o g l u c o s e 

11 
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Fig. 57. S e c t i o n of a t r o p h i c c i r r h o t i c p a n c r e a s , s h o w i n g g r e a t i n c r e a s e of c o n n e c t i v e t i s s u e w i t h 
41, h y a l i n e d e g e n e r a t i o n of g l a n d u l a r e p i t h e l i u m ; b, n e w l y f o r m e d d u c t s , a n d c, d u c t s u n d e r g o i n g 
a t r o p h y . ( H a r t n a c k , o c . 2, o b j . 4. T u b e d r a w n out . ) 

p a n c r e a s , s h o w i n g g r e a t i n c r e a s e o f connec t ive t i s s u e with a 
new f o r m a t i o n (?) o f d u c t s a n d a h y a l i n e condi t ion o f p a r t s 
o f the p a n c r e a t i c g l a n d u l a r ep i the l ium. T h e la t ter a p p e a r a n c e 
shown in Fig. 58, which w a s f o r m e r l y t h o u g h t to b e a m o r b i d 
•change, is p r o b a b l y o n l y a p h y s i o l o g i c a l cond i t ion o f t h e cel ls 

( B A U M E L ) ; (5) the s u p p r e s s i o n o f a n o r m a l s u g a r - d e s t r o y i n g 
ferment which s h o u l d p a s s b y the p a n c r e a t i c l y m p h a t i c s to 
m i n g l e with the c h y l e ( L É P I N E ) ; a n d (6) t h a t t h e p a n c r e a s 
r e g u l a t e s in s o m e m a n n e r the s u g a r - p r o d u c i n g funct ion o f the 
liver ( K A U F M A N N ) . B r a u l t a n d G a i l l a r d h a v e d e s c r i b e d a 
p i g m e n t a r y c irrhos i s o f the p a n c r e a s a n a l o g o u s to the p i g m e n -
t a r y c irrhos is o f the l iver o b s e r v e d in d i a b e t e s . P a n c r e a t i c 
ca lcul i m a y c a u s e cys t i c d e g e n e r a t i o n or sc leros is , or c o m p l e t e 
a d i p o s e t r a n s f o r m a t i o n . 

T h e d r a w i n g {Fig. 57) is a l ow-power view of a port ion o f 
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d i s t e n d e d with secret ion. I t is ev ident t h a t there is a n i n c r e a s e 
o f fibrous t i s s u e with des truc t ion o f the g l a n d a n a l o g o u s to 

Fig. 58 .—HUhly m a g n i f i e d v i e w of a g r o u p of p a n c r e a t i o a c i n i w h i c h h a v e u n d e r g o n e h y a l i n e 
t r a n s f o r m a t i o n . ( H a r t n a c k , oc . 8, o b j . 7. T u b e d r a w n out . ) 

c irrhos is o f the liver. T h i s p r o c e s s is u n d o u b t e d l y i n f l a m m a -
tion a n d not s i m p l e a t r o p h y . In the ear l ier s t a g e s o f the 
p r o c e s s the g l a n d is swol len f r o m a b u n d a n t inf i l trat ion o f its 
t i s sue with r o u n d cells . A sect ion o f s u c h a swol len p a n c r e a s , 
o b t a i n e d from a c a s e o f ra ther a c u t e d i a b e t e s , is s h o w n u n d e r 
o n e o f the m i c r o s c o p e s (Fig. 59). 

I t h a s been s u g g e s t e d t h a t the a t r o p h y o f the p a n c r e a s m a y 
b e s e c o n d a r y to d i s e a s e o f the ccel iac p l e x u s ; b u t L u s t i g 
found t h a t e x t i r p a t i o n o f this p l e x u s w a s not fo l lowed b y 
a t r o p h y o f the p a n c r e a s ; a n d th i s h a s been conf i rmed b y 
Peiper . 

Stomach.—It is u n f o r t u n a t e t h a t the s t o m a c h is often 
o m i t t e d in post mortem reports . I h a v e n o t e s o f i ts condi t ion in 
on ly e leven c a s e s , b u t it is s igni f icant t h a t in o n l y o n e i n s t a n c e 
w a s it found to p r e s e n t n o m o r b i d a l terat ion . In three c a s e s 
it w a s d i la ted , in three there were h a e m o r r h a g e s g e n e r a l l y near 
the p y l o r i c end , in two the m u c o u s l in ing w a s c o n g e s t e d , in 
o n e sof tened, a n d in o n e in a s t a t e o f chronic ca tarrh . W i n d l e 
s p e a k s o f " t h i c k e n i n g " o f the m u c o u s m e m b r a n e a s no t un-
c o m m o n , a n d a l s o o f d i s t ens ion o f the o r g a n b y g a s . 

Intestines.—The l a r g e bowel is g e n e r a l l y found filled with 
h a r d e n e d faecal m a s s e s , a n d c o n g e s t i o n or c a t a r r h a l cond i t ions 
o f the m u c o u s m e m b r a n e a r e no t u n c o m m o n . H a e m o r r h a g e s 
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s imi lar to t h o s e in the s t o m a c h a l s o occur in the d u o d e n u m . 
In two i n s t a n c e s l a r g e m a s s e s o f taenia m e d i o - c a n e l l a t a w e r e 
present . T h e m e s e n t e r i c g l a n d s w e r e twice found t o b e 
e n l a r g e d . F r e r i c h s h a s d e s c r i b e d a d y s e n t e r i c cond i t ion o f 

Fig. ß9.—Section of e n l a r g e d p a n c r e a s s h o w i n g c o m m e n c i n g c i r r h o s i s w i t h i n f i l t r a t i o n of t h e con-
n e c t i v e t i s s u e s p a c e s b y r o u n d ce l l s . ( H a r t n a c k , oc . '2, o b j . 4. T u b e d r a w n out . ) 

the l a r g e intest ine , a n d E b s t e i n d e s q u a m a t i o n o f the ep i the l ium 
l ining the bowel. 

G E N I T O U R I N A R Y SYSTEM. 

Kidneys.—In not o n e o f m y c a s e s w e r e t h e k i d n e y s d e s -
cr ibed a s n o r m a l , t h o u g h in m a n y t h e c h a n g e s w e r e n o t o f 
g r e a t i m p o r t a n c e . T h e m o s t c o m m o n cond i t ion a p p e a r s to b e 
a s l i gh t d e g r e e o f f a t t y d e g e n e r a t i o n . T h i s c o m e s o u t in 
Windle ' s t a b l e s a s well a s m y own. S u c h k i d n e y s a r e g e n e r -
a l ly e n l a r g e d , a n d their c a p s u l e s a r e often a d h e r e n t . L e s s 
c o m m o n l y the k i d n e y s a r e e n l a r g e d a n d c o n g e s t e d . S o m e -
t i m e s t h e r e is t h i n n i n g o f the c o r t e x , or d i s t inc t c o n t r a c t i o n of 
the o r g a n . T u b e r c l e a n d l a r d a c e o u s d i s e a s e occur occas iona l ly , 
a n d the k i d n e y m a y b e c o m e g a n g r e n o u s (TURNER) . T h e 
a b o v e - m e n t i o n e d f a t t y c h a n g e h a s b e e n d e s c r i b e d s p e c i a l l y b y 
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Fichtner , w h o r e g a r d s it a s charac ter i s t i c o f d iabe te s . B u t the 
m o s t in teres t ing h i s to log ica l fact in the d i a b e t i c k i d n e y is the 

hya l ine d e g e n e r a t i o n o f the t u b u l a r ep i the l ium, which w a s first 
d e s c r i b e d b y A r m a n n i . H i s o b s e r v a t i o n s were conf i rmed b y 
E b s t e i n , who a s s i g n e d the s e a t o f the les ion to the d e s c e n d i n g 
l i m b of H e n l e ' s t u b e s ; b u t this w a s d i s p u t e d b y F e r r a r o , who, 
however, found the c h a n g e n o w h e r e o u t s i d e the m e d u l l a r y 
port ion o f the k idney . T h i s l a s t o b s e r v e r a t t r i b u t e d the 
c h a n g e s to a p r i m a r y les ion o f the v a s c u l a r wal ls . T h e s e 
c h a n g e s in the e p i t h e l i u m a n d the c o - e x i s t i n g h y a l i n e c h a n g e s 
in the v e s s e l s were well d e s c r i b e d b y a d i s t i n g u i s h e d F e l l o w of 
this C o l l e g e , Dr . S t e p h e n M a c k e n z i e , in o p e n i n g a d i s c u s s i o n 
a t the P a t h o l o g i c a l S o c i e t y o f L o n d o n in 1883. E h r l i c h a l s o 
descr ibed , " a s charac ter i s t i c o f a n d pecu l iar to d iabe te s ," a 
hya l ine d e g e n e r a t i o n o f the e p i t h e l i u m of t h a t p a r t o f the 
k i d n e y be tween the c o r t e x a n d the p y r a m i d — t h a t is, the 
b o u n d a r y z o n e ; a n d S t r a u s s p r o v e d t h a t this les ion is ident ical 
with t h a t d e s c r i b e d b y A r m a n n i . S t r a u s s found t h a t it w a s 
on ly p r e s e n t in o n e o u t o f three c a s e s , but h e a g r e e d t h a t it is 
a b s o l u t e l y charac ter i s t i c o f d i a b e t e s , a n d h e a t t r i b u t e d it to 
the o s m o s i s o f s u g a r into the cells. E h r l i c h c o n s i d e r e d t h a t 
the c h a n g e w a s d u e to g l y c o g e n i c infi l tration o f the cells , b u t 
S t r a u s s , in a la ter p a p e r , s a y s t h a t n o g l y c o g e n m a y b e v is ible , 
even when all Ehrliche p r e c a u t i o n s a r e t a k e n . W i t h reference 
to i ts c a u s a t i o n , A l b e r t o n i a n d P i sen t i h a v e i n v e s t i g a t e d the 
c h a n g e s p r o d u c e d b y a d m i n i s t e r i n g s m a l l d o s e s o f a c e t o n e to 
rabbi t s . T h e y found the fo l lowing les ions : (1) g r a n u l a r 
d e g e n e r a t i o n of the ep i the l ium o f the c o n v o l u t e d t u b e s , the 
nuclei still s t a i n i n g well ; (2) c o m p l e t e d e s t r u c t i o n o f the 
e p i t h e l i u m with d i s a p p e a r a n c e o f the nuclei , a n d s l i gh t d i l a t a -
tion o f B o w m a n ' s c a p s u l e s ; the g l o m e r u l i a n d connec t ive 
t i s s u e w e r e n o t affected. T h e y s u g g e s t the poss ib i l i ty t h a t 
the necros i s o f the ep i the l ium o b s e r v e d b y E b s t e i n m a y b e 
d u e to the ac t ion o f a c e t o n e on the k i d n e y s . S t o k v i s , too, 
found t h a t artificial d i a b e t e s , p r o d u c e d b y in jec t ing g r a p e 
s u g a r into t h e b lood , c a u s e d a l b u m i n u r i a ; a n d h e be l i eves 
tha t this s e t s u p a chronic nephrit is . B o t h these a r e p o s s i b l e 
e x p l a n a t i o n s o f the f a t t y c h a n g e a l r e a d y a l l u d e d to , which is 
ent ire ly l ike t h a t o f s l i gh t chronic p a r e n c h y m a t o u s nephr i t i s 
d u e to infect ive d i s e a s e ; b u t t h e y d o n o t throw a n y l ight u p o n 
this p e c u l i a r a n d charac ter i s t i c h y a l i n e c h a n g e . M y o b s e r v a -
t ions ent ire ly conf irm the e x i s t e n c e o f this h y a l i n e d e g e n e r a t i o n 
a n d its restr ict ion to the e p i t h e l i u m o f H e n l e ' s tubes . I t is 
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Fig. 60— P o r t i o n of H e n l e ' s l o o p e d t u b e , s h o w i n g h y a l i n e d e g e n e r a t i o n of t h e e p i t h e l i u m . A r m a n n i s 
l e s ion . ( H a r t n a c k , oc . 2, ob j . 7- T u b e d r a w n out . ) 

Fig. CI .—Renal t u b u l e s h o w i n g m a s s e s of g l y c o g e n w i t h i n t h e e p i t h e l i a l ce l le o r f r ee . ( H a r t n a c k , 
o c . 8, o b j . 7. T u b e d r a w n out . ) 

from the g l y c o g e n i c infi l tration which m a y a l s o b e present , 
a s shown in the d r a w i n g (Fig. 61), t h o u g h this fails t o b r i n g 

well s h o w n in the i l lus trat ion (Fig. 60), a n d is q u i t e different 
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o u t the charac ter i s t i c m a h o g a n y s t a i n i n g o f t h e g l y c o g e n 
g r a n u l e s . T h e k i d n e y s , l ike m a n y o ther o r g a n s in d i a b e t e s , 
m a y p r e s e n t m a r k e d fa t ty d e g e n e r a t i o n (Fig. 62), d r o p l e t s 

Fig. 62.—Port ion of r e n a l t u b u l e s h o w i n g f a t d r o p l e t s , s t a i n e d b l a c k w i t h o s m i c a c i d , l y i n g w i t h i n 
t h e e p i t h e l i a l c e l l s o r f ree i n t h e l u m e n . ( H a r t n a c k , oc . 8, o b j . 7. T u b e d r a w n ou t . ) 

s t a i n i n g b l a c k with o s m i c a c i d b e i n g a b u n d a n t l y v i s ib le within 
the epi the l ia l cel ls a n d free in the l u m i n a o f the t u b u l e s , the 
s t r a i g h t t u b u l e s b e i n g chiefly affected. N o t u n c o m m o n l y 
the k i d n e y s p r e s e n t all the charac ter i s t i c f ea tures o f chronic 
diffuse nephri t i s , a s is i l lu s tra ted b y o n e o f the m i c r o s c o p i c 
s p e c i m e n s . 

Bladder.—This o r g a n is u s u a l l y n o r m a l , b u t it is often 
d i l a t e d a n d h y p e r t r o p h i e d . T h e m u c o u s l in ing s o m e t i m e s 
m a y b e t h e s e a t o f haemorrhages . 

Ovaries.—Israel h a s d e s c r i b e d a c a s e in which there w a s 
g a n g r e n e o f b o t h ovar i e s a s s o c i a t e d with recent g e n e r a l per i -
tonit is . T h e s e o r g a n s h a v e a l s o been d e s c r i b e d a s c y s t i c a n d 
a troph ied , b u t t h e s e a r e c o m m o n condi t ions , a n d not in a n y 
w a y s p e c i a l l y a s s o c i a t e d with d iabe te s . 

Concluding remarks.—It is v e r y p la in t h a t d i a b e t e s , far 
from h a v i n g n o m o r b i d a n a t o m y , h a s o n e o f a v e r y c o m -
p l i ca ted k ind , a n d o n e t h a t c a n n o t b e wi thout b e a r i n g u p o n 
its p a t h o l o g y . Def in i te c h a n g e s in t h e m e d u l l a a n d v a g i a r e 
u n d o u b t e d l y c a u s a t i v e , b u t a r e e x c e e d i n g l y rare . T h e m o s t 
i m p o r t a n t c o m m o n les ion is the w a s t i n g o f the p a n c r e a s ; o f 
s o m e s igni f icance , too , a r e the a l t e r a t i o n s in the a b d o m i n a l 
s y m p a t h e t i c g a n g l i a , t h o u g h t h e y a r e too i n c o n s t a n t to form 
the b a s i s o f a s a t i s f a c t o r y theory. T h e liver c h a n g e s a r e 
p r o b a b l y a l t o g e t h e r s e c o n d a r y to a funct ional h y p e r a e m i a 
i n d u c e d u n d e r n e r v o u s influence. T h e a p p e a r a n c e s in 
k i d n e y s , l u n g s , heart , a n d bra in a r e m a i n l y the resu l t s o f 
defec t ive nutr i t ion a n d o f l o n g - s t a n d i n g hyperg lycaemia . 
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C H A P T E R X I X . 

C L I N I C A L H I S T O R Y . 

S Y M P T O M S . 

D I A B E T E S M e l l i tu s p r e s e n t s i t se l f for cl inical o b s e r v a t i o n 
under two t y p e s , ( i ) a c u t e , (2) chronic , in which t h e essent ia l 
s y m p t o m s , wasting, thirst, polyuria a n d glycosuria a r e p r e s e n t 
in v a r y i n g d e g r e e s o f intensity . In the former t h e s e a r e all 
g r e a t , in the la t ter the first three e s p e c i a l l y a r e m o d e r a t e , a n d 
the to ta l excre t ion , t h o u g h p e r h a p s no t the a c t u a l p e r c e n t a g e 
o f s u g a r , is a l s o n o t e x c e s s i v e . I t d o e s no t a p p e a r to b e 
p r a c t i c a b l e to refer the m a j o r i t y o f c a s e s o f d i a b e t e s to their 
a n a t o m i c a l c a u s e , b u t e x c e p t i o n a l l y w e m a y r e c o g n i s e the 
d e p e n d e n c e o f the d i s e a s e on s o m e affection o f the n e r v o u s 
s y s t e m , p a n c r e a s , or liver. 

In the a c u t e t y p e the p a t i e n t is y o u n g , h e l o o k s ill, his face 
is p a l e or c y a n o s e d , his e x p r e s s i o n is a n x i o u s , the ha ir r o u g h , 
the sk in dry , the l ips p a r c h e d , the t o n g u e red a n d s t i c k y or 
covered with a b l a c k coat ing . T h e p u l s e is w e a k , a n d the 
t e m p e r a t u r e s u b - n o r m a l . T h e b o d y w e i g h t fal ls r a p i d l y to 
m u c h be low the n o r m a l s t a n d a r d in s p i t e o f a n a p p e t i t e which 
is often vorac ious (Diabète maigre). T h i r s t is e x c e s s i v e a n d 
micturi t ion is so f requent t h a t b r o k e n n i g h t s a d d to t h e m i s e r y 
o f his condit ion. T h e q u a n t i t y o f ur ine var i e s from 100 to 
300 or m o r e o u n c e s in twenty- four hours , a n d t h e q u a n t i t y 
o f s u g a r r a n g e s from 5 to 10 per cent. 

In the chronic t y p e the p a t i e n t is e lder ly , often florid a n d 
wel l -nour ished wi thout a n y spec ia l a p p e a r a n c e o f ill heal th , 
b u t h e c o m p l a i n s o f u n a c c u s t o m e d w e a k n e s s , thirst , f requency 
o f mictur i t ion a n d s o m e los s o f flesh. M a n y o f t h e s e p a t i e n t s 
h a v e been v e r y s tout , so t h a t the w a s t i n g is n o t s o a p p a r e n t 
{Diabètegras). T h e q u a n t i t y o f ur ine v a r i e s f rom 60 t o 120 
ounces , a n d the q u a n t i t y o f s n g a r f rom 3 t o 10 per cent. 

P r o u t t h o u g h t t h a t d i a b e t i c s were u s u a l l y fa i r - sk inned a n d 
red-ha ired , a n d F a g g e h a s conf i rmed this i m p r e s s i o n . S u c h 
a n opin ion is o f l i tt le va lue , a s n o o n e w o u l d p r e t e n d t h a t all 
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fa i r - sk inned p e r s o n s a r e d i a b e t i c or t h a t al l d a r k - s k i n n e d 
p e r s o n s e n j o y a n i m m u n i t y f rom t h e d i s e a s e . B a b i n g t o n 
be l ieved h e c o u l d a l w a y s d e t e c t d i a b e t i c s b y their odour . W e 
now k n o w t h a t the b r e a t h o f d i a b e t i c s c o n t a i n s a c e t o n e a n d 
e thyl ic a lcoho l a t t i m e s ; b u t m a n y d i a b e t i c s d o no t s m e l l a t all 
d i f ferent ly to h e a l t h y p e r s o n s . T h e skin o f d i a b e t i c s is u s u a l l y 
harsh , a n d the ha ir dry . T h e face m a y b e flushed in a pecul iar 
w a y a s if the p a t i e n t w e r e b lush ing , or it m a y b e p a l e , c y a n o s e d , 
a n d t h e l ips p a r c h e d . T h e nutr i t ion o f t h e nails is often inter-
fered with ; t h e y b e c o m e br i t t le a n d in s o m e c a s e s c o m e off. 
T h e temperature is u s u a l l y n o r m a l or s u b - n o r m a l , b u t S k e r r i t t 
h a s d e s c r i b e d a c a s e o f acute febrile glycosuria in which the 
t e m p e r a t u r e r a n g e d for three d a y s b e t w e e n 99

0
 a n d 103

0
. T h e 

inte l lectual cen tres a r e a s a ru le unaf fec ted ; b u t there is 
often irritability of temper a n d o ther e v i d e n c e s o f enfeeble-
m e n t o f the contro l l ing cen tres ; c o m m o n s e n s a t i o n is u s u a l l y 
unaf fec ted ; m o t o r p a r a l y s i s is rare , b u t s o m e t i m e s occurs 
a s a c o n s e q u e n c e o f d i a b e t i c neurit is . T h e knee jerks a r e 
f requent ly a b s e n t , p r o b a b l y from the s a m e cause . Sexual power 
is g r a d u a l l y los t ; a s a ru le th is l o s s is p e r m a n e n t , b u t if the 
d i s e a s e i m p r o v e s it m a y b e r e g a i n e d . In f e m a l e s menstruation 
is g e n e r a l l y deficient or a b s e n t . 

Vision is f requent ly affected, the m o s t c o m m o n d e r a n g e m e n t 
b e i n g d u e s i m p l y to w e a k e n i n g o f the m u s c l e o f a c c o m m o d a t i o n , 
b u t t o x i c a m b l y o p i a , retinit is , haemorrhages , a n d c a t a r a c t m a y 
occur. Hearing is u s u a l l y n o r m a l , t h o u g h in o n e o f m y c a s e s 
d e a f n e s s c a m e on a t the s a m e t i m e a s the d i s e a s e , a n d aura l 
c o m p l i c a t i o n s a r e n o t u n c o m m o n . Smell a n d taste m a y be 
b lunted . T h e appetite is u s u a l l y g o o d , a n d d i g e s t i o n e a s y , b u t 
c o n s t i p a t i o n is v e r y c o m m o n l y present . T h e tongue is often 
red a n d s t i cky , a n d t h e p a t i e n t u s u a l l y c o m p l a i n s o f d r y n e s s 
o f the m o u t h , which s o m e t i m e s c a u s e s a diff iculty in deg lu t i -
tion. T h e teeth a r e g e n e r a l l y d e c a y e d a n d fa l l ing out , from 
a t r o p h y o f the g u m s . T h e a b d o m e n is often re trac ted , b u t 
m a y p r e s e n t n o u n u s u a l a p p e a r a n c e , a n d the out l ine o f the 
liver a n d sp leen a r e c o m m o n l y n o r m a l , t h o u g h enlargement of 
the liver is a t o l e r a b l y f requent occurrence . 

T h e stools a r e p e c u l i a r l y foetid ; this w a s first p o i n t e d o u t b y 
H o d g k i n w h o a s c r i b e d it to def ic ient bile. 

In u n c o m p l i c a t e d c a s e s there is n o c o u g h or d y s p n o e a , a n d 
the pos i t i on a n d out l ine o f the h e a r t a r e normal . T h e cardiac 
impulse is often feeble, a n d e v i d e n c e s o f w e a k c irculat ion a r e 
o n l y too c o m m o n , e s p e c i a l l y a s t h e d i s e a s e a d v a n c e s . Endo-
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carditis o ccurs rare ly , b u t fatty degeneration o f the m u s c u l a r 
wall o f the h e a r t is a f requent c h a n g e . 

In e a r l y c a s e s , be fore the heart ' s wal l h a s d e g e n e r a t e d , 
the pulse p r e s e r v e s a g o o d 
d e g r e e o f tension, a s i l lus-
t ra ted in Fig. 63, which 
s h o w s a full t ida l wave . 
B u t la ter on, the h e a r t 

^ · 6 3· fails, the p u l s e fails too, 
a n d w e g e t s u c h a t r a c i n g a s the fo l lowing (Fig. 64). 

T h e p u l s e r a t e is no t increased 
unless in c o n s e q u e n c e o f s o m e 
compl i ca t ion . I t is u s u a l l y r e g u -
lar, wi thout intermiss ions . A 
r a p i d p u l s e is o n e o f the e a r l y 
s i g n s o f the onse t o f c o m a . no- M 

T h e pecu l iar odour o f the b r e a t h h a s been a l r e a d y a l l u d e d 
to a n d a s c r i b e d to the p r e s e n c e o f a c e t o n e a n d e thy l ic ether. 
Lung affect ions, e s p e c i a l l y chronic phthis i s , occur v e r y c o m -
monly . T h e s y m p t o m s a r e v e r y latent , c o u g h b e i n g s l ight 
a n d e x p e c t o r a t i o n often absent . B u t s u c h l u n g t roub le s a r e 
o f the n a t u r e o f c o m p l i c a t i o n s a n d will b e fully d e s c r i b e d 
in t h a t sect ion. 

T h e blood con ta ins e x c e s s o f s u g a r , a n d , a s a l r e a d y not iced, 
its a l k a l i n i t y is r e d u c e d in s o m e c a s e s a s m u c h a s 5 0 per cent. 
I t s s e r u m is s a i d to b e p o i s o n o u s to r a b b i t s (ROQUE DEVIC). 

B r e m e r h a s s t a t e d t h a t the red b l o o d c o r p u s c l e s in d i a b e t e s 
e i ther d o not s ta in or s ta in v e r y p a l e yel low, with eosin, 
b u t I h a v e not m e t with this c h a n g e in the c a s e s I h a v e 
h a d e x a m i n e d for the p u r p o s e . 

M a r k e d anaemia often occurs , in which the red b l o o d c o r p u s -
cles m a y b e r e d u c e d b y h a l f a n d the haemoglobin b y more . 

R o l l o s h o w e d t h a t the b l o o d o f d i a b e t i c s o b t a i n e d b y vene -
sect ion r e m a i n e d for d a y s wi thout u n d e r g o i n g putrefact ion , 
the s u g a r a c t i n g a s a n ant i sept ic . T h e q u a n t i t y found h a s 
v a r i e d in the c a s e o f different observers . A c c o r d i n g to S e e g e n 
in mi ld c a s e s it d o e s n o t e x c e e d t h e n o r m a l , b u t in s e v e r e 
e x a m p l e s it m a y r ise a s h igh a s 0*4 p e r cent. S u g a r h a s a l s o 
been found in the sweat , t ears , a n d sa l iva . 

V e r y r e m a r k a b l e fluctuations of body weight o ccur d u r i n g 
the c o u r s e o f this d i s e a s e , a var ia t ion o f two or three p o u n d s 
b e i n g o b s e r v a b l e in the c o u r s e o f a few d a y s . A p a t i e n t sent 
m e the fo l lowing t a b l e o f weights , a n d c o m p l a i n e d t h a t her 



CLINICAL HISTORY. 287 

m e d i c a l a t t e n d a n t s c a r c e l y s e e m e d to be l i eve in i ts a c c u r a c y . 
A s this e x p e r i e n c e h a s o c c u r r e d to m e m a n y t i m e s in 
hosp i ta l prac t i ce , I d o n o t h e s i t a t e to p u b l i s h it a s i l lus trat -
i n g a fact. 

B e t w e e n the 15th a n d 18th o f S e p t e m b e r there w a s a g a i n 
o f i\ lbs . T h e s e v a r i a t i o n s a r e p r o b a b l y to b e a t t r i b u t e d to 
the v e r y g r e a t d a i l y l o s s in w a t e r a n d so l ids , a m o u n t i n g to 
m a n y p o u n d s , b y which the n o r m a l e q u i l i b r i u m o f nutri t ion 
is d e r a n g e d . 

The Urine.—The c a p i t a l s y m p t o m of d i a b e t e s mel l i tus is 
the p r e s e n c e o f s u g a r in the urine, a n d the d i a g n o s i s o f the 
d i s e a s e d e p e n d s u p o n i ts detect ion . 

I s s u g a r ever p r e s e n t in q u a n t i t y in the ur ine o f h e a l t h y 
p e r s o n s ? P h y s i o l o g i s t s tell u s t h a t m i n u t e t r a c e s can b e 
l o u n d in n o r m a l urine, b u t the a m o u n t is far too s m a l l to b e 
d e t e c t e d in the o r d i n a r y way . 

F l i n t h a s a s s e r t e d t h a t g l y c o s u r i a , in o b v i o u s d e g r e e s , is 
p r e s e n t in o n e o u t o f three h u n d r e d a n d s e v e n t y - s e v e n h e a l t h y 
persons . T h i s s t a t e m e n t l a c k s conf irmat ion , a n d is n o t b o r n e 
o u t b y m y e x p e r i e n c e . T h e o n l y hea l thy , or a p p a r e n t l y 
h e a l t h y p e r s o n in w h o m I h a v e m e t wi th g l y c o s u r i a w a s the 
fo l lowing :— 

C A S E 37.—Glycosuria—no polyuria—?io thirst—no loss of weight. 

Arthur M., thirty-two, metal roller, came to me in July, 1887, to be 
examined for life insurance. He was a very powerfully built man, 5 ft. 6 in. 
in height, and weighing twelve stone. There was no history of injury, or 
syphilis, or any family history of diabetes. His knee jerks were present. 
There was no other evidence of disease but his urine, which was of sp. gr. 
1029, and was loaded with sugar. The quantity was not increased. A 
second sample, examined a fortnight later, was just the same. He was 
sent again to me in May, 1888, when I found no loss of weight had taken 
place, and no thirst or polyuria had come on, but the urine was still loaded 
with sugar, sp. gr. 1023. In order to be sure that there was no fallacy, 
the urine was fermented and the presence of sugar placed beyond doubt. 

June 30th 
J uly 7th 
July 14th 
July 22nd -
July 29th 
August 9th 
August 14th -
August 2ist 
August 28th -
September 5th 
September 15th 
September 18th 

8 st. 13 lbs. 
- 9 st. ι X lbs. 

9 st. y2 lb. 
- 9 st. γ2 lb. 

- 8 st. 12 lbs. 
9 st. ο lbs. 
9 st. yz lb. 

9 st.
 l

/z lb. 
8 st. 12 lbs. 
8 st. 10 lbs. 

8 st. ι\ΥΖ lbs. 

9 st. % lb. 
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I saw him again on February 16th, 1895, when his urine still contained 
sugar; he weighed 12 st. 9 lbs., and considered himself in perfectly good 
health. 

E a t i n g e x c e s s o f s u g a r on a n e m p t y s t o m a c h c a u s e s t e m -
p o r a r y g l y c o s u r i a in h e a l t h y p e r s o n s ; b u t it h a s often occurred 
to m e to a s k whether s u c h p e o p l e a r e no t r e a l l y d a n g e r o u s l y 
l ike ly to b e c o m e d iabe t i c , if their p o w e r o f a s s i m i l a t i n g s u g a r 
is s o e a s i l y e x c e e d e d ( F O W L E R , C O L L I N S , von J A K S C H , 

G R O O Z ) ? 

I n d i s e a s e , a p a r t f r o m d i a b e t e s , s u g a r is o c c a s i o n a l l y found 
in the urine , b u t n o t s o often a s is s o m e t i m e s a s s e r t e d . T h u s 
T . A . M c B r i d e , in a d i s c u s s i o n a t the N e w Y o r k A c a d e m y of 
M e d i c i n e , s t a t e d t h a t it m a y b e found in the ur ine o f incipient 
phthis i s , e m p h y s e m a , chronic bronchi t i s , chronic p leur isy , 
hear t d i s e a s e , l iver t roubles , n e r v o u s t roubles , c e r e b r a l haemor-
r h a g e , f rac ture o f skul l , c o n c u s s i o n o f bra in , a n d in p s y c h o s e s . 
H e h a d a l s o m e t with it in c a s e s p r e s e n t i n g the fo l lowing g r o u p 
o f s y m p t o m s , — i n s o m n i a , n e u r a s t h e n i a , paraesthes ia , hemi -
anaesthesia , a n d pares i s . I t is v e r y doubt fu l whether these 
s t a t e m e n t s a r e correct , e x c e p t for n e r v o u s d i sorders . A c c o r d i n g 
to C h o v s t e k a l i m e n t a r y g l y c o s u r i a c a n b e i n d u c e d in five out 
of s i x c a s e s o f G r a v e s ' d i s e a s e . G o o d h a r t h a s p u b l i s h e d a 
n u m b e r o f e x a m p l e s o f g l y c o s u r i a c o n n e c t e d with n e u r a s t h e n i a , 
a n d the o c c a s i o n a l o c c u r r e n c e o f th i s s y m p t o m in o r g a n i c 
d i s e a s e o f the n e r v o u s s y s t e m a n d in i n s a n i t y a n d e p i l e p s y is 
sufficiently a t t e s t e d to b e i n d i s p u t a b l e . 

T h e quantity o f ur ine in d i a b e t e s is g e n e r a l l y g r e a t l y in-
c r e a s e d , f rom 200 t o 300 o u n c e s in twenty - four h o u r s b e i n g a 
c o m m o n a m o u n t , b u t in cer ta in c a s e s , e s p e c i a l l y in e lder ly 
p e r s o n s , the q u a n t i t y m a y no t e x c e e d 100 ounces , a n d where 
diarrhoea is p r e s e n t m a y no t e x c e e d or m a y even fall be low 
the normal . 

T h e specific gravity is u s u a l l y h igh , from 1030 t o 1050, but 
a g a i n in e lder ly p e r s o n s it m a y b e b e l o w 1030, a n d even be low 
1020, b e i n g on ly 1013 in two o f m y c a s e s . A low specif ic 
g r a v i t y is n o p r o o f o f the a b s e n c e o f s u g a r , nor is a h igh 
specif ic g r a v i t y a n y p r o o f o f its presence . T h e colour is 
u s u a l l y p a l e g r e e n i s h yel low, or s t r a w co loured , b u t g o u t y 
d i a b e t i c s often p a s s h i g h c o l o u r e d ur ine , l o a d e d with l i thates . 
D i a b e t i c ur ine is g e n e r a l l y clear, b u t m a y b e turb id f rom the 
g r o w t h o f torulae or f rom l i thates . 

T h e reaction is a l m o s t i n v a r i a b l y s t r o n g l y acid. 
I t d e p o s i t s v e r y c o m m o n l y a c o n s i d e r a b l e a m o u n t o f uric 
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ac id , even in c a s e s in which there is n o g o u t T h i s is often 
d u e t o t h e u s e o f n i t r o g e n o u s diet. U n d e r the m i c r o s c o p e 
ur ic a c i d c r y s t a l s a n d torulae m a y g e n e r a l l y b e seen. 

O f the n o r m a l c o n s t i t u e n t s o f the ur ine there is a n i n c r e a s e 
o f water , ch lor ides ( S E N A T O R ^ , s u l p h a t e s , Creatinin, a n d p h o s -
p h a t e s . A c c o r d i n g to T o r a l b o the lo s s o f l i m e in the form o f 
e a r t h y p h o s p h a t e s is s o g r e a t t h a t it m a y a m o u n t to 2 : 5 g r m s . 
dai ly . B u t e l h a s f o u n d t h a t the p h o s p h a t e s s t a n d to t h e u r e a 
a s ι to 10 . T h e u r e a is i n c r e a s e d , h o l d i n g a n a p p r o x i m a t e 
re la t ion t o the a m o u n t o f s u g a r o f 1 to 2 2 ( H A R R I S O N a n d 
S L A T E R ) . T h e a m o u n t o f a m m o n i a is g r e a t l y i n c r e a s e d 
( H A L L E R V O R D E N ) . S t a d e l m a n n a t t r i b u t e s this to t h e enor-
m o u s e x c e s s o f a c i d in t h e b l o o d , which in s o m e w a y d i s t u r b s 
the n o r m a l m e c h a n i s m for fixing a m m o n i a . A c c o r d i n g t o 
Wei l nitr ic a c i d is f o r m e d n o r m a l l y in the b o d y b y s y n t h e s i s 
o f a m m o n i a , a n d it is th i s p r o c e s s which is d e s t r o y e d , l e a d i n g 
to a d i m i n u t i o n o f n i t r a t e s a n d e x c e s s o f a m m o n i a . 

O f a b n o r m a l s u b s t a n c e s sugar is p r e s e n t in q u a n t i t i e s 
varying f rom 1 to 1 2 p e r cent. I t h a s been s u g g e s t e d t h a t 
w h e r e ves i ca l c a t a r r h is p r e s e n t the s u g a r m a y b e d e s t r o y e d 
b y a p r o c e s s o f f e r m e n t a t i o n in the b l a d d e r , a n d F . M ü l l e r h a s 
re la t ed a c a s e o f p n e u m a t u r i a in which t h e b l a d d e r c o n t a i n e d 
a m i x t u r e o f c a r b o n i c a c i d , h y d r o g e n , a n d n i t rogen , der ived , 
h e be l ieves , from f e r m e n t a t i o n o f s u g a r which w a s p r e s e n t in 
the ur ine ; b u t a s T e s c h e m a c h e r p o i n t s out , if this w e r e t h e c a s e 
a lcohol s h o u l d b e f o r m e d , a n d s o far this h a s no t been d e m o n -
s t r a t e d . G l y c o g e n is s a i d to b e c o n s t a n t l y p r e s e n t ( L E U B E ) , 
a n d laevulose in s o m e c a s e s ( S E E G E N ) . 

F o r a t i m e the s u g a r m a y b e p r e s e n t in termi t t ing ly , as 
in the fo l lowing c u r i o u s c a s e : — 

C A S E 38.—Diabetes Mellitus—thirst—polyuria—intermittent glycosuria 
—rheumatic pains—lichen scrophulosorum—scaly eruption on scalp— 
amblyopia—ultimate death from coma. 

George B., aged twenty-eight, was first admitted on July 24th, 1886, 
complaining of lumbar pains, thirst, and polyuria. 

History.—The last two symptoms had existed for three months, but 
the pain for only three weeks. At Christmas he had rheumatic pains in 
feet and knees, but was not confined to bed, and had never been well 
since. He could remember no other illness, or any injury. His family 
history was good, and he knew of no other case of diabetes among his 
relatives. He had been under treatment by Dr. Foxwell as an out-patient 
for three months, before his admission. His urine averaged over 200 oz., 
sp. gr. 1040 ; urea 0*9 per cent.; sugar, 8*o per cent.; he had lost 14 lbs. in 
weight. He was sent to the Suburban Hospital and afterwards re-admitted 

1 9 
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from there on September 26th of the same year. He then complained 
chiefly of weakness. 

Condition on Admission.—He was a fairly well-built and well-nourished 
man, with a pale and anxious face. He weighed 8 stone 9^ lbs. There 
was slight ptosis of the right eyelid which had always existed. His skin 
and joints were normal. Patellar reflexes present. Tongue clean. Bowels 
confined. No abnormal physical signs. Pulse, 66; Temp., 9 8

0
; Resp. 24. 

On ordinary diet he passed over 100 oz. of urine, but ou being put on 
diabetic diet the quantity fell to 50 to 60 oz., while the sugar fell from 8 
percent, to π per cent. There was generally a faint haz of albumen 
present. 

Progress of Case.—He was treated with Clemens's solution, and under 
this treatment the urine kept low, the sugar was never more than 4 per 
cent., often much less, and he gained weight. On his discharge, Novem-
b e r 2nd, he weighed 8 stone I2£lbs. He was made an out-patient. 

After leaving the hospital he attended as an out-patient, continuing 
his diet as well as he could, and going on with cod-liver oil and iron. 
After this his urine was often free from sugar for months together, even 
though he ate bread. 

On November 13th the urine had a specific gravity of 1035, but con-
tained so little sugar that it was analysed in order to find out what solid 
constituent was in excess, and 4*5 per cent, of urea was found to be pre-
sent. He complained about this time of bleeding from the gums, which 
was stopped by a krameria mouth wash. 

On December 4th, he had an eruption of lichen scrophulosorum on the 
chest, which was soon cured by ung. hydrarg. ammon. 

Jan. ist, 1889. His urine contained sugar, and continued to do so in 
varying amounts. In February he complained of a dry, brown scaly 
eruption on his scalp, which was greatly improved by washing with borax 
lotion. He began to complain of dimness of vision, and on May 28th he 
was sent to the Eye Hospital for a complete report upon his vision, which 
was as follows :— 

V. in R. eye is 3% when corrected for error of refraction ; V . in L. eye 
is badly. Both fundi are normal, and media clear. He smokes over 
4 oz. of black twist tobacco a week, and has central scotoma for red and 
green, the defect arising no doubt from toxic amblyopia. Sees better in 
twilight, etc. 

This patient died of coma, on Nov. 10th, 1891. His lungs were 
tubercular, and his blood very fatty ; his pancreas was atrophied and 
soft. When re-admitted he had well-marked physical signs of consolida-
tion and excavation at the right apex. He looked anaemic and his 
blood showed—Red corpuscles, 2,700,000 ; White corpuscles, 8,000 ; 
Haemoglobin, 50 per cent. 

Albumen is o c c a s i o n a l l y m e t with in the ur ine o f e lder ly 
d i a b e t i c s ; it is less c o m m o n in y o u n g s u b j e c t s . M a g u i r e s a y s 
h e h a s a l w a y s found it in t h e ur ine o f c a s e s o f d i a b e t i c c o m a 
o f K i i s s m a u r s t y p e . T h i s is g e n e r a l l y true , b u t there a r e 
e x c e p t i o n s to this rule. 

I n d i c a n a n d s k a t o x y l s u l p h u r i c a c i d m a y b e p r e s e n t in 
e x c e s s ( O T T O ) . 
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A c e t o n e , a c e t o - a c e t i c ac id , b e t a - o x y b u t y r i c ac id , a n d b e t a -
crotonic a c i d h a v e all been found in the urine, a n d s t a n d 
in c lo se c h e m i c a l re la t ion to o n e another . M u c h interest 
a t t a c h e s to t h e s e b o d i e s , a s t h e y a r e be l i eved t o b e the 
p o i s o n s which g i v e r i se to K i i s s m a u l ' s c o m a , a n d s o m e o f 
t h e m g i v e the we l l -known B u r g u n d y red co lorat ion with 
ferric chloride . T h i s reac t ion is a l s o o c c a s i o n e d b y formic 
ac id , which, a c c o r d i n g to L e N o b e l , is p r e s e n t in d iabe t i c 
urine. O x a l i c a c i d a n d h ippur i c a c i d a r e a l s o f requent ly 
p r e s e n t ( C Z A P E K ) . 

Tests for Sugar.—These will b e found in full on p. 197, 
et seq., a n d n e e d not b e r e p e a t e d here. 

Tests for Acetone.—(See p. 200.) 
The Ferric Chloride Reaction.—(See p. 201.) 
P R O G N O S I S . — A s a g e n e r a l rule t h e p r o g n o s i s o f d i a b e t e s 

d e p e n d s u p o n the a g e o f the p a t i e n t U n d e r forty it is 
a fata l , a n d u s u a l l y a r a p i d l y fata l d i s e a s e . O v e r for ty it is 
chronic , often intermit tent , a n d s o m e t i m e s curable . 

B u t in c o n s i d e r i n g this v e r y i m p o r t a n t q u e s t i o n t h e e t i o l o g y 
o f the d i s e a s e s h o u l d a l w a y s b e carefu l ly s t u d i e d a n d d u l y 
cons idered . H a r k e r ' s c a s e o f a chi ld o f two y e a r s o f a g e , 
w h o recovered , w a s a p p a r e n t l y d u e t o e x c e s s i v e u s e o f s u g a r 
with his food. A f a m i l y t e n d e n c y to d iabe te s , or to n e r v o u s 
affect ions, is a b a d p r o g n o s t i c e lement . O n the o ther h a n d , 
m a n y recover ies h a v e t a k e n p l a c e w h e r e the d i s e a s e h a s 
s u p e r v e n e d after a n in jury , or s o m e a c u t e d i sorder , s u c h a s 
d iphther ia . P r o b a b l y the m o s t f a v o u r a b l e c a s e s a r e t h o s e 
which a r e d i s t inc t ly r e l a t e d to o b e s i t y or gout , e s p e c i a l l y 
where the g l y c o s u r i a is in termit tent , a n d the q u a n t i t y o f 
ur ine no t v e r y large . C l i m a c t e r i c d i a b e t e s is a l s o held to 
b e e m i n e n t l y curab le . 

T h e third c o n s i d e r a t i o n t h a t m u s t a l w a y s g u i d e our 
p r o g n o s i s is the p r o g r e s s a l r e a d y m a d e b y the d i s e a s e ; the 
d e g r e e o f e m a c i a t i o n , the q u a n t i t y o f urine, a n d the tota l 
q u a n t i t y (not the p e r c e n t a g e ) o f s u g a r e x c r e t e d ; in other 
w o r d s the ear l ier the c a s e c o m e s u n d e r t r e a t m e n t the better. 

T h e fourth po in t i s the inf luence t h a t d ie te t ic res tr ic -
t ions a r e found to p o s s e s s in contro l l ing the e x c r e t i o n o f 
s u g a r . 

F i f th ly , m u c h d e p e n d s u p o n the c o n d i t i o n s u n d e r which the 
p a t i e n t l ives, for in this a s in s o m a n y other chronic d i s e a s e s , 
f r e e d o m from c a r e a n d a n x i e t y , a n d the p o s s e s s i o n o f the 
m e a n s to s e c u r e the m o s t f a v o u r a b l e a d v a n t a g e s o f c l imate , 
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r e s i d e n c e a n d diet , c o u n t for m u c h in p r o l o n g i n g life, even if a 
c u r e c a n n o t b e o b t a i n e d . 

B u t d i a b e t e s u n d e r n o c i r c u m s t a n c e s c a n b e r e g a r d e d a s 
free from d a n g e r . T h e e lder ly d iabe t i c , w h o s e s y m p t o m s can 
b e eas i l y contro l led , is l i ab le to d i e s u d d e n l y from s o m e s l i ght 
i m p r u d e n c e , a n d is never o u t o f r isk. T h e p r e s e n c e of 
a l b u m i n u r i a , ace tonur ia , or d i a c e t u r i a is on ly a d a n g e r 
s igna l , a n d d o e s not m a k e the p r o g n o s i s n e c e s s a r i l y w o r s e 
( S C H M I T Z ) . 

D U R A T I O N . — I t is true , a s a g e n e r a l s t a t e m e n t , t h a t d i a b e t e s 
runs a l o n g e r c o u r s e in d irec t p r o p o r t i o n to a g e . In other 
words , it is a n a c u t e a n d r a p i d l y fata l d i s e a s e in chi ldren a n d 
y o u n g p e r s o n s , l a s t i n g on ly w e e k s or m o n t h s , or p e r h a p s a 
y e a r or more . Never the l e s s , I h a v e m e t with c a s e s in chi ldren 
tha t s e e m to run a v e r y chronic c o u r s e ; a n d P a v y h a s re la t ed 
i n s t a n c e s l a s t i n g five, e ight , a n d even m o r e y e a r s . A g n e s L . 
w a s s een l a s t in 1894, a n d h a d then been ill e i g h t y e a r s ; 
s h e w a s fifteen, a n d l o o k e d l ike a chi ld o f s i x or seven. 

O n the other h a n d , in e lder ly p e r s o n s the d i s e a s e l a s t s for 
years . W o r m s h a s g iven i n s t a n c e s where it l a s t e d from 
twelve to twenty-f ive y e a r s , a n d d i s a p p e a r a n c e o f the s y m p -
t o m s is not u n c o m m o n . 

T E R M I N A T I O N . — D e a t h o c c u r s in m a n y c a s e s a s a resu l t of 
o n e or o ther o f the c o m p l i c a t i o n s to b e d e s c r i b e d , o f which 
p n e u m o n i a a n d p n e u m o n i c - p h t h i s i s a r e the m o s t c o m m o n . 
In v e r y m a n y c a s e s the pat ient ' s s t r e n g t h is g r a d u a l l y reduced , 
a n d h e d ie s q u i e t l y in a d r o w s y s t a t e wi thout b e i n g a c t u a l l y 
c o m a t o s e . B u t in a l a r g e p r o p o r t i o n d e a t h is m o r e or l e s s 
s u d d e n , the fata l s y m p t o m s s u p e r v e n i n g a s the re su l t of 
s o m e s l ight o c c a s i o n i n g c a u s e , s u c h a s a w a l k too g r e a t for 
their enfeebled powers , a chill, e x c i t e m e n t , etc. In t h e s e c a s e s 
d e a t h is p r e c e d e d b y c o m a . T h i s m o d e o f d e a t h is s o pecu l iar 
t h a t it h a s a t t r a c t e d m u c h at tent ion , a n d will b e d e s c r i b e d in 
a s e p a r a t e chapter . 

C O M P L I C A T I O N S . 

I N T E G U M E N T A R Y S Y S T E M . — T h e sk in o f d i a b e t i c s is g e n e -
ral ly d r y a n d h a r s h , with not u n c o m m o n l y a t e n d e n c y to 
d e s q u a m a t i o n o f the e p i d e r m i s . T h e c irculat ion m a y b e 
feeble, a n d there is often s o m e c y a n o s i s o f the e a r s , nose , a n d 
cheeks , whi le the feet a n d l e g s a r e cold. Acne pustules, boils, 
a n d carbuncles occur n o t in frequent ly in e lder ly d i a b e t i c s . 
P i g m e n t a t i o n o f the sk in , e s p e c i a l l y m a r k e d on t h e e x p o s e d 
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s u r f a c e s m a y o c c u r in the t y p e c a l l e d b r o n z e d d i a b e t e s . T h e 
m o s t c o m m o n s k i n affect ion is a form o f erythema on 
the h a n d s a n d a r m s , l e g s a n d feet. T h e p a t c h e s a r e s l i g h t l y 
ra i sed , i r r e g u l a r l y o v a l in s h a p e , a b o u t h a l f to three q u a r t e r s 
o f a n inch in their l o n g e s t d i a m e t e r , a n d p u r p l e in colour. 

C A S E 39.—Diabetes Mellitus—very slight polyuria—thirst—hunger— 
erythematous eruption on extremities—cataracts—deafness—sciatica— 
diarrhcea. 

Elizabeth R., aged thirty-seven, shopkeeper, was admitted into the 
General Hospital on May 30th, 1889, complaining of weakness of the 
arms and legs, thirst, and polyuria, with pain in the back and abdomen 
after food, and an eruption on the nape of the neck and on the feet ; also 
of failing sight. She had been quite well up to lour years ago, when, 
being pregnant for the second time, she suffered from thirst and swelling 
of the legs, which continued after her confinement, and she became 
weaker and thinner. She kept a mangle and a little shop up to four 
months ago, when her parents took her home to live with them. 

Family History.—Her own mother died of phthisis, but she had a step-
mother. Her father was alive and in good health, but very nervous. Two 
brothers and a sister were alive and well. Patient was a widow, her 
husband having died of bronchitis two years ago. She had had two 
children, both dying after a few weeks of life. 

State on Admission.—She was fairly developed, but greatly emaciated, 
skin dry, some patches of eczema with enlarged lymphatic glands in the 
nape of the neck, due to pediculi capitis. Skin of lower part of legs and 
feet roughened and mottled with irregular discoloured areas of congestion, 
varying in size from a sixpence to a shilling, which itched when warm. 
These had been coming out in successive crops for eighteen months. The 
spots when fresh were raised above the general surface of the skin. 
Temp., 97'6° ; pulse, 96 ; Resp., 20. Weight, 5 st. 8£ lbs. She thought 
the quantity of her water was about eight pints ; and a specimen examined 
was clear, acid, 1026, pale brownish-yellow, loaded with sugar, and 
containing a faint cloud of albumen. 

On June ist, three days after admission, the urine report was as 
follows:—68 oz., 1020 acid, pale opalescent ; urea, 0*9 per cent. ; sugar, 
2 per cent. ; albumen a very faint haze, blood in traces. Under the 
microscope, red and white blood corpuscles and squamous epithelium. 
The blood and albumen were thought to be due to the vaginal discharge» 
This was on milk diet with bread. 

Treatment.—She was then put upon the following diet :—Meat, green 
vegetables, a pint of beef tea, gluten bread, Vichy water and lemon 
juice. She was ordered, in addition, a teaspoonful of cod liver oil three 
times a day. 

July 16th. For the last three days there had been slight swelling of the 
eyelids with watery discharge, and there was some conjunctivitis with a 
small sub-conjunctival haemorrhage in the right eye. 

This morning an extensive eruption broke out over the forearm and 
hands. It consisted of rose-coloured elevated spots, as large as a split 
pea, thickly distributed over the elbows, fingers, and palms of the hands, 
and often coalescing to as to produce red shiny blotches. Some of the 
larger spots had a tendency to become white and transparent in their 
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centres, looking something like nettle stings. This papular erythema 
gradually faded until by the 22nd there was only a brownish-red mottling 
over the seat of it. Shortly after this she was made an out-patient 
(July 24th). 

L e r o u x h a s d e s c r i b e d the c a s e o f a chi ld in w h o m a s y m -
metr ica l e r y t h e m a in l a r g e e l eva ted i t ch ing p a t c h e s a t t a c k e d 
the n o s e a n d chin. T h i s w a s fo l lowed b y a n o u t b r e a k of 
p s o r i a s i s g u t t a t a . L a t e r on the na i l s u n d e r w e n t a p e c u l i a r 
c h a n g e , which led to their fa l l ing off, a n d finally, af ter c o p i o u s 
swea t ing , a l ichen- l ike p a p u l a r erupt ion a p p e a r e d , which w a s 
fo l lowed b y n u m e r o u s boils . D a v i e s P r y c e h a s d e s c r i b e d a 
condi t ion which he h a s ca l l ed e r y t h e m a t o u s c e d e m a ; he 
be l ieves it to b e d e p e n d e n t u p o n d i a b e t i c neurit is . I t is 
c h a r a c t e r i s e d b y v e r y s evere g n a w i n g p a i n s , with swe l l ing 
a n d d i sco lora t ion o f the skin. Burning o f the p a l m s o f the 
h a n d s a n d so le s o f the feet ( M A R C E T ) m a y b e c o m p l a i n e d 
of, whi le s w e a t i n g in the s a m e s i t u a t i o n s is not u n c o m m o n . 
P r o f u s e g e n e r a l s w e a t i n g s o m e t i m e s occurs , a s in a p a t i e n t o f 
mine , a m a l e , a g e d th ir ty-nine , in w h o m it w a s c h e c k e d b y 
Dover ' s p o w d e r after a t r o p i n e h a d been tried a n d fai led. 

Bronzing o f the sk in , s o a s to s u g g e s t A d d i s o n ' s d i s e a s e , is 
seen in a s s o c i a t i o n with a pecu l iar p i g m e n t a r y c irrhos is o f the 
liver, u n d e r which it is d e s c r i b e d (see p. 3 2 1 ) . 

Eczema o f the g e n i t a l s is s o m e w h a t c o m m o n , e s p e c i a l l y in 
women , a n d m a y c o n s t i t u t e a s er ious t rouble . I t is u n d o u b t -
e d l y s e t u p b y the irr i tat ion o f fungo id g r o w t h s in the 
s a c c h a r i n e ur ine r e m a i n i n g on the p a r t s , a n d in m a l e s a v e r y 
little c l ean l iness will p r e v e n t this. E v e n in men , however , a n 
e c z e m a t o u s b a l a n i t i s m a y occur. In w o m e n the diff iculty of 
k e e p i n g the p a r t s t h o r o u g h l y c lean is grea ter , a n d e c z e m a 
a t t e n d e d b y g r e a t irri tat ion, which s p r e a d s over the a b d o m e n 
a n d t h i g h s a n d r e n d e r s life a misery , is t o o often seen. In 
s o m e c a s e s pruritus vulvae is c o m p l a i n e d o f wi thout a n y 
e c z e m a b e i n g present . Purpura m a y occur in the earl ier 
s t a g e s ( S I M O N ) . H o r d e n h a s r e c o r d e d a c a s e o f pityriasis 
rubra in a d iabet ic . 

K a p o s i h a s d e s c r i b e d an affection t o which h e h a s g i v e n the 
n a m e of papillomatosis diabetica. T h e p a t i e n t w a s a B r a z i l i a n 
doctor , w h o h a d suffered from d i a b e t e s for t w e n t y y e a r s , b u t 
was we l l -nour i shed a n d v igorous . T h e affect ion w a s l imi ted 
to the left a r m a n d f o r e a r m which w e r e e x t e n s i v e l y swol len, 
a n d the b a c k s o f the fingers were c o v e r e d with e x c r e s c e n c e s 
v a r y i n g in s ize from a lentil to a s i x p e n c e , u l c e r a t e d in p laces , 
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the u lcers b e i n g r o u n d e d or k i d n e y - s h a p e d , b o r d e r e d b y florid 
g r a n u l a t i o n s , a n d d i s c h a r g i n g freely. O n t h e e l b o w w a s a 
g r o w t h a s l a r g e a s t h e p a l m o f the h a n d , ra i s ed over two 
c e n t i m e t r e s a b o v e the level o f the s u r r o u n d i n g sk in , d e e p l y 
fissured a n d p r e s e n t i n g a s l i g h t l y b l e e d i n g s u r f a c e covered 
with w a r t y p r o t u b e r a n c e s . 

A d d i s o n a n d Gul l first d e s c r i b e d a p e c u l i a r erupt ion which 
is n o w ca l l ed xanthoma tuberosum. A c a s e w a s d e s c r i b e d b y 
Dr. B r i s t o w e in 1866. In his c a s e the erupt ion c o n s i s t e d 
e s sen t ia l l y o f s o m e w h a t i n d u r a t e d t u b e r c l e s o f a dul l r e d d i s h 
hue ( b u t not m u c h d e e p e r in co lour t h a n the s u r r o u n d i n g sk in 
in their n e i g h b o u r h o o d ) a n d o f r o u n d i s h or o b t u s e l y conical 
form. T h e i r m a r g i n s p a s s e d i n v a r i a b l y into the h e a l t h y s k i n 
a r o u n d , a n d their a p i c e s were often o f a p a l e ye l l ow colour, a s 
t h o u g h c o n t a i n i n g a m i n u t e q u a n t i t y o f p u s . T h e i r s ize w a s 
not u n i f o r m ; to s p e a k r o u g h l y their hor izonta l d i a m e t e r var ied 
from a l ine u p w a r d s , a n d their ver t ica l p r o j e c t i o n from a l ine 
d o w n w a r d s . T h e y e l l o w n e s s o f their a p i c e s w a s found not to 
be d u e t o a n y a c c u m u l a t i o n o f fluid t h e r e ; for this p a r t , l ike 
the rest o f the tuberc l e s , w a s q u i t e sol id. T h e tuberc le s 
a p p e a r e d from m i c r o s c o p i c a l e x a m i n a t i o n to cons i s t e s s en t ia l l y 
o f a k i n d of d e n s e fibrillated t e x t u r e , s t u d d e d m o r e or less with 
oil g l o b u l e s of v a r i o u s s izes . I t w a s the p r e s e n c e o f s u c h 
g l o b u l e s in g r e a t a b u n d a n c e t h a t c a u s e d the y e l l o w n e s s j u s t 
d e s c r i b e d . 

M a r c h a i ( d e C a l v i ) q u o t e s a c a s e , p e r h a p s o f th i s n a t u r e , 
where the b o d y o f the p a t i e n t w a s l i t era l ly c o v e r e d with g r e a t 
c o p p e r y p u s t u l e s or h a r d ves ic les , c o n t a i n i n g a m a t e r i a l a s 
h a r d a s v e r y d r y cheese . T h e y were h a r d e r a n d m o r e e l eva ted 
than v a r i o l a p u s t u l e s . S o m e were r o u n d e d , t e r m i n a t i n g 
a b r u p t l y in a point . G e n e r a l l y i s o l a t e d , t h e y were o c c a s i o n a l l y 
in g r o u p s . T h i s e r u p t i o n d i s a p p e a r e d , l e a v i n g o n l y m i n u t e 
c icatr ices , a n d d i d not recur a s the d i s e a s e g o t worse . 

T h i s t e n d e n c y to d i s a p p e a r is t rue o f x a n t h o m a . 
A n o t h e r p e c u l i a r erupt ion , in t h e form of c i r c u m s c r i b e d 

necrot ic p a t c h e s , h a s been d e s c r i b e d b y R o s e n b l a t h . I t 
occurred in the form o f s m a l l r o u n d r e d s p o t s the s i ze o f p ins ' 
h e a d s , a b o u t the a n k l e s a n d on the d o r s u m of the feet. S o m e 
o f the s p o t s were l i t t le ves i c l e s c o n t a i n i n g w a t e r y fluid. A t 
the a u t o p s y t h e y were found to c o n s i s t o f l i t t le c e n t r e s o f 
necros i s , a n d u l cera t ion w a s found on the t o n g u e a n d in the 
m u c o u s m e m b r a n e o f t h e o e s o p h a g u s , s t o m a c h , a n d intest ines . 
T h e s k i n erupt ion a p p e a r e d to c o m m e n c e in the s w e a t g l a n d s . 
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Cellulitis a n d gangrene a r e c o m p l i c a t i o n s which a r e m o r e 
a p t to occur in d i a b e t e s a s life a d v a n c e s , a n d a r e m o r e c o m m o n 
in m e n t h a n in w o m e n , t h o u g h H u n t t h r o w s d o u b t on this 
la t ter s t a t e m e n t . G o d l e e t h i n k s t h a t g a n g r e n e in d i a b e t e s is 
d u e to t w o d i s t inc t c a u s e s r e q u i r i n g different t r e a t m e n t . I n 
the first the cond i t ion d e p e n d s u p o n ar ter io - sc leros i s , a n d 
a m p u t a t i o n s h o u l d b e p e r f o r m e d h i g h u p , b u t in the s e c o n d , 
where it is c a u s e d b y neuri t i s , h e c o u n s e l s a b s t e n t i o n from 
o p e r a t i v e interference . 

C A S E 40.—Diabetes Mellitus—perforating ulcers—gangrene of both 
lower extremities—successful amputation of necrosed parts. 

Joseph F., sixty-four, tailor, was admitted February 20th, 1889, with 
gangrene of right foot. 

History.—Father died at eighty-six ; cause not known. Mother was 
killed. Three brothers alive; one brother died young. No histoiy of 
illnesses. About five years ago he came under Mr. Chavasse with what he 
called "corns" on the second digit of each foot. That of the left foot got 
well, and the toe on the right foot was amputated. At that time he had no 
suspicion of any illness. He had not complained of thirst or of weakness ; 
but on coming to the Hospital he was told he had diabetes. For some 
time he was only slightly troubled with sores on his toes, and about 
eighteen months ago he began to be thirsty. Twelve months ago last 
March nil the toes on the left foot were taken off in the General Hospital, 
and he then went to the Suburban Hospital, leaving there in July. In 
January of this year the toes on the right foot began to be affected, and in 
February he came into the General Hospital again, and the third and 
fourth toes were amputated at different times. In April the ankle began 
to be bad, and on June 15th the leg was amputated. Latterly his health 
has not been so well. It is only in the last twelve months he has noticed 
lie has been passing a large amount of water. Has had no cough. No 
history of boils or'other skin diseases. 

Whilst the urine was measured from April 3rd to 21st he was passing 
from 66 oz. to 109 oz in twenty-four hours, with an average of about 90 oz. 

Urine Report :— 
Feb. 25. — 1036. Acid Urea 1*4 p.c. Sugar 8*3 p.c. Acetone none. 
Mar. 29. — 1036. ., „ -8 „ „ 5*5 „ „ present 
April ι. 70 oz. 1034. „ „ -5 „ „ 5-2 „ „ „ 

„ 6. 88 oz. 1030. „ „ — „ „ 5-5 „ 
„ 15. 80 oz. 1036. „ „ — „ „ 5-0 „ — 

June 17. — 1033. „ „ Ι Ό „ „ 6.2 „ „ — 

C A S E 41. — Diabetes Mellitus — polyuria — thirst — albuminuria — 
gangrene of toes—knee jerks diminished—improvement on diet and opium. 

William F., aged fifty-seven, attended as an out-patient on October 26th, 
1886, complaining of passing three to four quarts of water and of getting 
up very frequently at night for this purpose. He had been ill three years, 
when he got gangrene of three toes on the right foot, and his urine was 
found to contain sugar. He suffered from thirst ; his urine was pale, 
clear, sp. gr. 1022, and contained a cloud of albumen and a large quantity 
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of sugar. The knee jerks in both legs were almost absent. On anti-
diabetic diet and opium he lost his thirst, he was not disturbed at night to 
make water, and the quantity ot this secretion fell to 90 oz. daily, or little 
more than two quarts, of sp. gr. 1020. He was not seen after January 
18th, 1887. 

K a p o s i h a s d e s c r i b e d a r a r e cond i t ion u n d e r the n a m e o f 
gangrœna bullosa serpiginosa. T h e p a t i e n t w a s a w o m a n , a g e d 
fifty-one; on her left l e g were three g a n g r e n o u s p a t c h e s , a n d 
over the n e i g h b o u r i n g s o u n d sk in fifteen or t w e n t y bullae v a r y -
i n g in s i ze f rom a p e a to a b e a n . T h e condi t ion i m p r o v e d 
s o m e w h a t u n d e r t r e a t m e n t a t C a r l s b a d , then g o t w o r s e a n d 
the p a t i e n t d ied . 

S e v e r a l c a s e s o f perforating ulcer o f the foot in d i a b e t e s 
h a v e b e e n p u b l i s h e d ( K i r m i s s e n , H e u s o n e r , S p e n c e r ) . T h e 
ulcer is p r e c e d e d b y c i r c u m s c r i b e d anaesthes ia , a n d a n anaes-
thet ic z o n e s u r r o u n d s t h e u lcer when formed. In H e u s o n e r ' s 
c a s e the u lcer p r e c e d e d the s y m p t o m s o f d i a b e t e s , a n d post 
mortem n o t h i n g a b n o r m a l w a s found in the m e d u l l a or p o n s . 
I t i s p r o b a b l e t h a t this les ion is a n o t h e r c o n s e q u e n c e o f d i s e a s e 
o f the p e r i p h e r a l nerves . 

A g a i n s t th is f o r m i d a b l e c a t a l o g u e o f sk in af fect ions d u e to 
d i a b e t e s it is s o m e c o m f o r t to se t the fact t h a t p e r s o n s h a v e 
been k n o w n to l o se chronic s k i n af fect ions u p o n the s u p e r v e n -
t ion o f d i a b e t e s ( W A T S O N ) . 

K a p o s i a t t r i b u t e s al l d i a b e t i c sk in af fect ions to i m p r e g n a -
t ion o f t h e s k i n wi th s u g a r . W e h a v e s een t h a t in t h e c a s e o f 
e c z e m a g e n i t a l e , t h e s u g a r is u n d o u b t e d l y the e x c i t i n g c a u s e , 
b u t its d irec t inf luence is d o u b t f u l in o ther cases . W e k n o w 
t h a t al l t h e t i s s u e s of d i a b e t i c s a r e v e r y p r o n e to d i s e a s e in 
c o n s e q u e n c e o f ma lnutr i t i on , b u t it is t a k i n g a s o m e w h a t 
n a r r o w v iew to a s c r i b e e v e r y t h i n g to the s u g a r c i r c u l a t i n g in 
the b l o o d , which n o t u n f r e q u e n t l y is n o t m o r e t h a n n o r m a l , 
t h e o v e r p l u s b e i n g c o n s t a n t l y e x c r e t e d b y the k i d n e y s . 

Dropsy.—In a d i s e a s e c h a r a c t e r i s e d b y p o l y u r i a it is h a r d l y 
t o b e e x p e c t e d t h a t d r o p s y s h o u l d occur. I t is, however , 
s o m e t i m e s presen t , e v i d e n t l y a s a re su l t o f h e a r t fa i lure a n d is 
a t t e n d e d b y a c e s s a t i o n o f the p o l y u r i a . A s c i t e s m a y b e 
p r e s e n t a s well a s o e d e m a o f t h e lower or even u p p e r e x t r e m -
i t ies ( R O B E R T S ) . 

C A S E 42.—Diabetes Mellitus—bronchitis—oedema of trunk and lower 
limbs—recovery. 

Mary Ann M., aged thirty-nine, widow, metal button maker, was ad-
mitted into hospital on January 8th, 1887, complaining of cough, pain in 
the back, and swelling of the legs and abdomen. 
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History.—She had been ill six weeks, the attack commencing with 
cough. A week ago she noticed her abdomen was swollen, and soon after 
the legs began to swell. Her breath got very short, and she felt very ill 
and weak, but she went about until the day of admission. She had been 
quite strong, except that ten years ago she had rheumatic fever, and for 
the last five or six years had suffered from a cough in the winter. 

Condition on Admission.—There was much cyanosis of the face, hands, 
and arms, with great cedema of the lower extremities and trunk, but no 
ascites or hydrothorax. She could not lie down in bed, and her breath 
was very short and wheezy. Pulse 114, Temp. 98

0
, Resp. 30. Trouble-

some cough ; no dulness over lungs : breath sounds very wheezy, with 
moist râles and sibilant bronchi throughout ; vocal resonance undiminished; 
heart's action regular, no murmur ; pulse very small and weak. She had 
not menstruated for two months, and the flow had been very scanty for 
some months. Urine 48 oz., acid, 1043, a faint cloud of albumen, 8*3 per 
cent, of sugar, no blood, no casts, squamous and pear-shaped epithelium 
in deposit. 

She was put on strict anti diabetic diet, with a little morphia for her 
cough. On this treatment she steadily improved, the sugar diminished 
rapidly, and the cedema disappeared. She left the hospital on Febiuary 
21st, free from dropsy and with no sugar in her urine, though this still 
showed a faint trace of albumen. 

T E M P E R A T U R E . — T h e t e m p e r a t u r e in d i a b e t e s is u s u a l l y 
n o r m a l or s u b - n o r m a l , a n d in s o m e c a s e s m a y b e v e r y low 
indeed, a s in the e x a m p l e g iven b y F a g g e , where the 
t h e r m o m e t e r m a r k e d on ly 93*6. I n the fo l lowing c a s e the 
t e m p e r a t u r e w a s irregular , b e i n g s o m e t i m e s a s h i g h a s i o o ° , 
s o m e t i m e s a s low a s 95

0
. 

C A S E 43.—Diabetes Mellitus—polyuria—wasting—diarrhoea—very low 
temperature—discharged unrelieved—subsequent death. 

George H., forty-two, tailor, was admitted into hospital on Jan. 25th 
1887, complaining of tingling of his tongue and the îoof of his mouth, 
with cramps in his legs. These symptoms came on about a week alter 
Christmas. 

History.—He had been losing weight since November. He had been 
pas ing more water than usual and had been thirsty. He had never been 
ill, except that when he was nineteen he spat a little blood. Father died 
aged thirty-five of "brain fever"; mother died aged seventy, of "diseased 
stomach." There was only one sister, who died when she was five, but he 
did not know the cause of death. He had never met with any accident 
or personal injury. 

Condition on Admission.—He was a poorly nourished man. Pulse 90, 
Temp. ioo°, Resp. 17. Physical examination revealed nothing, except 
some want of resonance and deficient breathing at the apices of both 
lungs, and his pulse was very weak. Urine 116 oz., sp.gr. 1035, acid, 
straw-coloured, no deposit; o*8 per cent, of urea, 5*8 percent, of sugar, 
no albumen. 

Progress of Case.—He was dieted and treated with alkalies and cod liver 
oil ; afterwards with morphia. He had several attacks of diarrhoea which 
interfered with his progress, and his temperature was irregular, sometimes 

http://sp.gr


CLINICAL HISTORY. 299 

rising to nearly ioo°, but more often being snb-no> mal, being several times 
as low m the morning as 95°. The low temperature was not the result of 
the dianhcea, that is, it did not occur at the same time as the diarrhoea, 
or after those attacks. He never complained of feeling cold when it 
was at its lowest, and on being asked said he did not feel cold. He was 
ultimately discharged, and we heard died in a short time. 

D I S A P P E A R A N C E O F G L Y C O S U R I A . — I n a c u t e febri le d i s e a s e s 
the s u g a r s o m e t i m e s d i s a p p e a r s from t h e urine , a s in a c a s e of 
enter ic fever, r e p o r t e d on p. 3 2 2 . I t h a s a l s o been o b s e r v e d 
to d i s a p p e a r in r e l a p s i n g fever ( S I M O N ) , s m a ^ - p o x ( R A Y E R , 
P A V Y ) , febri le a n g i n a , d y s e n t e r y ( A N D R A L ) , a n d p n e u m o n i a 
( L E U B E , O L I V E R ) . Dr . N ö e l P a t o n h a s s h o w n t h a t in a n i m a l s 
g l y c o g e n e s i s is i n c r e a s e d b y d i m i n i s h e d e l iminat ion o f heat , 
b u t d i m i n i s h e d b y fever c a u s e d b y the p r o d u c t s o f bac ter ia l 
growth . B e r n a r d not i ced the a b s e n c e o f g l y c o g e n from the 
l ivers o f fever pa t i en t s . 

N E R V O U S S Y S T E M . — T h e connec t ion be tween d i a b e t e s a n d 
g r a v e d i s e a s e s of the n e r v o u s s y s t e m h a s been fully i l lus tra ted 
in the sec t ion on e t io logy , it is, therefore , not s u r p r i s i n g if in 
this d i s e a s e we m e e t with l i s t l e s sness a n d d e p r e s s i o n o f spir i t s , 
w e a k n e s s a n d p e e v i s h n e s s of t e m p e r ( W A T S O N ) , or even 
m e l a n c h o l i a with su ic ida l t e n d e n c i e s ( L E G R A N D D E S A U L L E ) , 
or t e m p o r a r y m a n i a ( P A V Y ) . In cer ta in c a s e s there s e e m s to 
b e a n a l t erna t ion b e t w e e n the m e n t a l d i s t u r b a n c e a n d the 
g l y c o s u r i a , the la t ter on ly a p p e a r i n g when the pat ient ' s m e n t a l 
s t a t e is re la t ive ly g o o d ( M A D I G A N ) . 

In s o m e c a s e s there m a y b e s y m p t o m s r e s e m b l i n g t h o s e 
d u e to a n in tra -cran ia l growth , e.g., h e a d a c h e a n d g i d d i n e s s , 
with ep i l ept i c or a p o p l e c t i c a t t a c k s . 

D i a b e t i c neuralgia is u s u a l l y s y m m e t r i c a l , t h o u g h it m a y 
c o m m e n c e on o n e s ide . I t u s u a l l y c o m e s on s u d d e n l y , fre-
q u e n t l y in bed , a n d the p a i n is e x c r u c i a t i n g . E a c h a t t a c k 
l a s t s on ly a s h o r t t ime , b u t there m a y b e three or four in 
twenty- four hours . T h e a t t a c k s a p p e a r to b e a g g r a v a t e d b y 
the w a r m t h of the bed . T h e sc ia t i c nerves a r e s p e c i a l l y 
l iab le to b e a t t a c k e d ( C O R N I L L O N ) . 

C A S E 44.—Bilateral Sciatica—glycosuria—albuminuria—no polyuria 
or thirst. 

Ebenezer H., sixty-five, came as an out-patient on May 14th, 1889, 
complaining of paroxysms of excruciating pain in the course of the sciatic 
nerves. 

History.—He said the attacks lasted six to eight hour?, and that they 
had come on about once in three months for the last twenty years. For 
thirty years he had been subject to attacks of gout. He did not know of 
any case of diabetes in his family. 
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Condition on Admission.—He was a short, stout, florid man ; he had 
lost most of his teeth ; his bowels were confined. Physical signs normal. 
Urine, sp. gr. 1013, acid, a cloud of albumen, reduced Fehling moderately. 
He was dieted, and ordered to take the following :— 

ψ Sodii Salicylatis gr. xv. ; Infusi Gentianœ 5j. ; to be taken thrice 
daily. 

May 28th.—The urine was free from sugar, and there had been no more 
paroxysmal pain. 

CASP: 45.—Diabetes Mellitus—thirst—polyuria—wasting—unilateral 
sciatica. 

Josiah W., fifty-six, came to the out-patient department on April ist, 
1886, complaining of pain and swelling in the right leg, which he had 
been told was sciatica. He also complained of violent pain in the abdo-
men, of great thirst, and of passing a large quantity of water, as much as 
three pints in the night alone. 

History.—He had been under treatment for six weeks, but the pain 
began a month earlier. He had been losing weight. He had usually 
enjoyed good health, but eighteen years previously he had " rheumatics," 
and was laid up five weeks, with pains which shifted about ; his knees 
were swollen at the time. He had bronchitis twelve years ago ; he had 
never had gout. Had a comfortable home ; said he was temperate, but 
drank two or three pints of beer daily. He used lead in his work to hold 
castings, but there was no lead dust. Father died, aged sixty-three, of 
apoplexy. Mother died, aged sixty-three, of dropsy. Of his thirteen 
brothers and sisters five were living in good health ; the others died in 
infancy, except one sister who died in childbirth. 

Condition on Admission.—He was a big, stout man, with a florid face ; 
weighed 14 st. 3 lbs. No blue line on gums. Right leg pitted on pres-
sure, but there was no obvious swelling, except some puffing over the 
instep. No cedema elsewhere. Pulse 88, Resp. 18, Temp. 98*8°. Physi-
cal signs normal. Breath foul ; tongue red at edges ; suffered from 
wind ; bowels regular. Urine 76 oz., loaded with sugar, a cloud of 
albumen. 

Progress of Case.—He was put on diabetic diet with an alkaline mix-
ture, and the sugar at once disappeared. The pain rapidly improved. 
On beingp allowed ordinary diet, the urine contained 2 per cent, of sugar, 
which disappeared again at once on the diabetic diet being resumed. 
The swelling and pain completely disappeared, and before he left he was 
allowed a little brown bread, without giving rise to any return of glyco-
suria. He was discharged on May 5th, and made an out-patient. 

F l o r a i n h a s d e s c r i b e d a painful affect ion o f the f ingers, l ike 
the pricking o f a pin, which o c c u r r e d in a p r e g n a n t w o m a n 
w h o s e ur ine w a s l o a d e d with s u g a r . I n t e n s e hyperaes thes ia 
o f the so le s of. the feet h a s been d e s c r i b e d b y A u e r b a c h . 

Loss of sexual desire is a n e a r l y a n d v e r y frequent s y m p t o m . 
Paralysis m a y a t t a c k s i n g l e g r o u p s o f m u s c l e s , g i v i n g r ise 

to ptosis, strabismus, or paralysis o f a l imb. T h i s is p r o b a b l y 
no t d u e to centra l d i s e a s e , b u t to p e r i p h e r a l neurit is , e x a m p l e s 
o f which h a v e been p u b l i s h e d b y A l t h a u s a n d B u z z a r d . 
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M a b b o u x t h i n k s t h a t c o n j u g a t e p a r a l y s i s o f the ocu lar 
m u s c l e s is g e n e r a l l y d i a b e t i c in origin. I n o ther c a s e s there 
m a y b e c o m p l e t e paraplegia, a f fec t ing b o t h u p p e r a n d lower 
l imbs , mobi l i ty , sens ib i l i ty , a n d re f l exes b e i n g al l ab o l i sh ed , 
wi thout p a r a l y s i s o f the s p h i n c t e r s ( S T R A H A N ) . T h i s form 
is a l s o e v i d e n t l y d u e to g e n e r a l p e r i p h e r a l neurit is . In s o m e 
c a s e s there m a y b e s y m p t o m s c lo se ly r e s e m b l i n g locomotor 
ataxy, a n d a l t h o u g h the pup i l ref lex w a s s a i d to b e never lost 
(FISCHER), G r u b e h a s s h o w n t h a t th is is u n f o r t u n a t e l y not 
a l w a y s true. T h e l a s t a u t h o r h a s a l s o d e s c r i b e d g a s t r i c cr i ses 
c lo se ly r e s e m b l i n g t h o s e o f t a b e s a s o c c u r r i n g in d i a b e t e s . 

S a l o m o n s o n h a s d e s c r i b e d a c a s e in which, af ter v io lent 
e x e r c i s e in s k a t i n g , the p a t i e n t c o m p l a i n e d o f p a i n s in the 
b o d y a n d legs . S e n s i b i l i t y a n d g a i t w e r e n o r m a l , a n d there 
w a s no l o s s o f co -ord ina t ion , b u t the superf ic ia l re f lexes were 
i m p a i r e d , a n d the p a t e l l a r re f l exes on b o t h s i d e s were 
abo l i shed . S h e cou ld s t a n d with her e y e s shut , a n d the 
p u p i l s r e a c t e d well to l ight . T h e r ight e y e w a s h e a l t h y ; the 
left s h o w e d s o m e o p a c i t y o f the lens. T h e r e w a s g r e a t 
d iminut ion o f the g a l v a n i c e x c i t a b i l i t y o f the m u s c l e s a n d 
nerves . H e r e g a r d e d it a s a c a s e o f per iphera l neur i t i s d u e 
to d i a b e t e s . 

D a v i e s P r y c e h a s d e s c r i b e d three v e r y g o o d e x a m p l e s o f 
this p s e u d o - t a b e s o f d i a b e t e s ; t h e y all o c c u r r e d in e lder ly 
p e o p l e wi th w e l l - m a r k e d ar ter iosc leros i s . 

C A S E 46.—Diabetic general neuritis. 

T. G., aged 60, engine driver, admitted into the General Hospital 
February 19th, 1896. He had been suffering from diabetes, particularly 
from, thirst and loss of flesh and strength for two years. Lately, his 
eyesight had grown dim from the formation of cataracts ; one eye was 
operated on unsuccessfully, panophthalmitis resulting. A fortnight before 
admission he found both arms painful and numbed, and every day they 
became more powerless. On admission, he was found to be passing 
three to four quarts of water of sp. gr. 1038, containing about 5 % of sugar; 
no reaction of acetone or with liq. ferri perchlor. His breath had a 
sweetish odour, and his mouth was dry. Except weakness of the heart's 
sounds, there were no noteworthy alterations in the physical examination 
of the thorax and abdomen. The muscles of the extremities were wasted 
and flabby, and he could walk with difficulty; he could raise the right 
arm from the bed, but not the left, and had no power of gripping in either 
hand. The hands looked puffy, smooth and shiny. He complained of 
numbness in his fingers and toes. Common sensation was greatly 
diminished in both arms and hands, and there was great blunting of the 
sense of pain in both arms and in both legs below the knees. Sensation 
of heat and cold was absent in the same areas, and over the rest of the 
body was delayed and imperfect. The knee jerks were entirely absent, 
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but the plantar reflexes were increased and the other superficial reflexes 
were normal ; organic reflexes normal. In the right arm the flexor 
muscles did not respond at all to faradism, but the extensors contracted 
well to a strong current ; in the left arm no response was obtained to the 
strongest current from any muscle ; electro-sensibility was absent. Both 
arms failed to respond to the galvanic current. Below the knees there 
was no faradic or galvanic response, but above the knees the muscles 
reacted well to a strong faradic current. There was some tenderness 
over the trunks of the musculo-spiral nerves in both arms, but none over 
other nerve trunks. He was dieted and carefully nursed, but grew worse. 
His urine had to be drawn off by a catheter and became purulent and 
ammoniacal. He passed his faeces at times in bed—apparently from 
mental dulness. He was at times delirious, and wanted to get out of bed 
at night. On the afternoon of March 2nd, he had a rigor ; his tem-
perature rose to ioo°, and his pulse became almost imperceptible. He 
died the same night. 

The post mortem examination showed the body to be much wasted, and 
the muscles of the legs, upper arms, and forearms very flabby ; there were 

Fig. 68.—Right M e d i n n n e r v e , s h o w i n g v e r y A d v a n c e d i n t e r s t i t i a l a n d p a r e n c h y m a t o u s n e u r i t i s . Osmio 
a c i d p r e p a r a t i o n . 

bed-sores on the ankles, trochanters and sacrum. The pericardium was 
adherent to the heart by fine fibrous tissue ; the myocardium was pale, 
tough, and in parts had undergone fibroid degeneration ; the coronary 
arteries were narrowed and calcified, and the mitral and aortic valves were 
thickened and rigid. The lungs were adherent, emphysematous, and 
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engorged. The stomach was dilated ; the liver weighed 80 oz., was 
enlarged, brown, soft and fatty. The pancreas weighed 6 oz., was indu-
rated and gritty on section ; the kidneys were enlarged, together weighing 
17 oz., dark red, cortices broad, pyramids atrophied at their apices, calyces 
and pelves dilated and catarrhal ; the bladder showed traces of cystitis. 
The suprarenal bodies were enlarged and degenerated ; the spleen was 
soft and pulpy. The brain weighed 46 oz. ; its cortex was atrophied, sulci 
widened, pia mater and arachnoid thickened and opaque. The carotids 
showed extensive atheroma, and the basilar was filled with clot which could 
not be squeezed out. The spinal cord showed no naked eye changes, but 
under the microscopes the cells of the anterior cornua were swollen and 
pigmented. The peripheral nerves were partially examined ; the right 
median nerve showed (Fig. 65) extreme interstitial neuritis with great 
increase of connective tissue forming broad bands in which no nerve 
substance was visible, and the nerve fibres themselves showed an 
advanced degree of segmentary degeneration of their myelin sheaths; 
the same description applies to the state of the left median nerve, the 
right radial, bot.) anterior tibials, and in a less degree to both sciatics. 

L é p i n e a n d B l a n c h a v e d e s c r i b e d a c a s e o f h e m i p l e g i a with 
o n l y m i c r o s c o p i c l e s ions in the m o t o r convo lut ions . 

Apoplexy o c c u r s s o m e t i m e s , b u t is n o t c o m m o n . 

C A S E 47.—Diabetes Mellitus—no polyuria—wasting—vertigo—albu-
minuria—apoplexy—death. 

Mr. W., fifty-six, was seen in 1885, as a candidate for life assurance, 
when sugar was lound in his urine. He was brought to me on Nov. 29th, 
1886, by Mr. F. W. Underhill, of Moseley, complaining of giddiness and 
temporary attacks of loss of consciousness. His eyesight was good ; 
there was no hemiopia, or double vision ; his optic discs were normal. 
There was no obvious hypertrophy of the heart ; the pulse was rather 
empty. The urine was not increased in amount ; he did not rise at night 
to pass it; it was acid, sp. gr. 1021 ; contained a little sugar, and gave a 
haze of albumen on boiling. 

I heard that he got much better on the treatment employed ; but on 
Feb. 3rd, 1887, he had some friends to dinner and drank champagne. 
The following day he was seized with deafness, inability to speak, and 
progressive stupor. When seen late that night he could not speak, his 
pupils were contracted, his pulse hard, and he was restless ; but there 
was no paralysis of the limbs. He was bled to 16 oz., and afterwards 
expressed himself by signs as feeling better. However, he died the 
following night from cedema of the lungs. 

Coma o c c u r s f requent ly a s the t e r m i n a t i o n o f d i a b e t e s , a n d 
will b e d e s c r i b e d s e p a r a t e l y . 

Epileptic Fits o ccur occas iona l ly . 
F i n l a y s o n h a s d e s c r i b e d a c a s e in which r e p e a t e d fits a l ter-

n a t i n g with furious m a n i a o c c u r r e d for s e v e n t e e n h o u r s before 
death . T h e ur ine w a s q u i t e free from a l b u m e n , a n d on post 
mortem e x a m i n a t i o n there w a s n o t h i n g to a c c o u n t for the 
convuls ions . 
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Loss of Knee ferk h a s been o b s e r v e d v e r y c o m m o n l y in 
d i a b e t i c s ; it is a t t r i b u t e d b y S t r ü m p e l l to d e g e n e r a t i o n o f 
the p e r i p h e r a l nerves . D r e y f o u s h a s m e t with a n e x a m p l e o f 
e x a g g e r a t i o n o f the k n e e j e r k in a d i a b e t i c w o m a n a g e d 
s i x t y - e i g h t . A c c o r d i n g to B o u c h a r d it w a s a b s e n t in n ineteen 
out o f s i x t y - s i x c a s e s , or in 29 p e r cent. O f t h o s e in which it 
w a s a b s e n t 6 or 31*5 p e r cent, d ied , whi le o f the o thers on ly 
2 or 4*2 per cent, d ied , which s u g g e s t s t h a t a b s e n c e is o f v e r y 
b a d p r o g n o s t i c s igni f icance . St i l l it is s a i d t h a t the j e r k 
m a y r e a p p e a r if the s y m p t o m s i m p r o v e ( M A R I E a n d G u i N O N ) . 
R o s e n s t e i n d o e s no t a g r e e in r e g a r d i n g the loss a s o f g r a v e 
impor t , a s h e found t h a t it b e a r s no re lat ion to the a m o u n t o f 
s u g a r or to the a c e t o n e or ferric ch lor ide r e a c t i o n - g i v i n g 
s u b s t a n c e s in the urine. H e p o i n t s ou t t h a t it c a n n o t b e 
r e p r o d u c e d b y s u b c u t a n e o u s in jec t ions o f s t rychnine , a s in 
a l coho l i sm. G r u b e a l s o d i s p u t e s the s ign i f i cance o f loss o f 
k n e e j e r k s . H e e x a m i n e d 113 c a s e s ; o f these , the k n e e j e r k s 
w e r e — 

Normal in - - - 113 
Increased „ 5 
Diminished „ - - - - - 13 

O f the l a s t there w e r e — 

Severe cases - - 4 
Slight „ - - - - - 9 

so t h a t h e c o n c l u d e s t h a t the a b s e n c e is o f n o i m p o r t a n c e , a n d 
in this I a g r e e with him. 

B a r n e s h a s d e s c r i b e d a c a s e in which the s y m p t o m s o f 
d i a b e t e s a n d exophthalmic goitre c a m e on s i m u l t a n e o u s l y . 
T h e p a t i e n t w a s a d o m e s t i c s ervant , a g e d th ir ty- four ; s h e 
d i e d after b e i n g u n d e r o b s e r v a t i o n a b o u t three m o n t h s , b u t 
unfor tunate ly no e x a m i n a t i o n o f the b o d y c o u l d b e o b t a i n e d . 

E Y E A F F E C T I O N S . - ^ T h e t a b l e on the n e x t p a g e o f o n e 
h u n d r e d a n d forty-four c a s e s , co l l ec ted b y G a l e z o w s k i , s h o w s 
the re la t ive f requency o f v a r i o u s e y e affect ions in d i a b e t e s . , 

H e th inks of these , c a t a r a c t , retinit is , a m b l y o p i a , h e m i o p i a , 
a n d m u s c u l a r p a r a l y s i s , a lone , a r e to b e r e g a r d e d a s rea l ly 
d e p e n d e n t u p o n d i a b e t e s ; the o t h e r s a r e m e r e l y acc identa l 
c o m p l i c a t i o n s . 

D e u t s c h m a n n h a s found in d i a b e t i c e y e s swe l l ing a n d 
so f ten ing o f the p i g m e n t l a y e r on the pos ter ior s u r f a c e o f the 
iris. In the d e e p e s t l a y e r s o f the l ens h e found l eucocy te s 
c o n t a i n i n g myel in , with i rregu lar l u m p s o f a l b u m i n o u s m a t e r i a l 
l y i n g be tween t h e lens fibres a n d fine g r a n u l a t i o n a n d v a c u o -
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DISBASES. CASES. PERCENTAGB. 

Conjunctivitis and 
Disturbance of accommodation 
Keratitis 
Iritis 
Choroiditis gummatosa 
Cataract 
Retinitis 
Amblyopia -
Hemiopia -
Paralysis of ocular muscles 
Detached retina 
Atrophy of optic nerve 

4 
7 
4 

4 6 

27 
31 
4 

10 

3 
3 

5 3*5 

2-8 

4*9 
2'6 

3 1 Ό 
19Ό 
2 1 7 

2-8 
7Ό 
2Ί 

lat ion in the per iphera l fibres, the e p i t h e l i u m o f the anter ior 
c a p s u l e s t a i n e d i rregu lar ly , with g r a n u l a r d e g e n e r a t i o n o f the 
nuclei b o t h a t the e q u a t o r a n d the per iphery . H e t h i n k s the 
c h a n g e s in the lens d e p e n d r a t h e r u p o n the g e n e r a l m a l -
nutrit ion than u p o n the p r e s e n c e o f s u g a r . 

Diabetic Cataract is b i la tera l , d e v e l o p i n g a n d r i p e n i n g 
q u i c k l y ; it o c c u r s in y o u n g e r p e r s o n s t h a n o r d i n a r y c a t a r a c t , 
a n d is a t t e n d e d b y s e v e r e s y m p t o m s o f d i a b e t e s . I t w a s 
not iced b y M a c k e n z i e a n d D u n c a n , b u t w a s first c l ear ly 
d e s c r i b e d b y F r a n c e in a p a p e r in t h e Ophthalmic Hospital 
Reports for 1859. T h e s e c a t a r a c t s a r e u s u a l l y soft, b u t not 
a l w a y s ( G R A E F E , W I L D E ) , a n d t h e y m a y d i s a p p e a r s p o n -
t a n e o u s l y ( N E T T L E S H I P ) . O p e r a t i o n s for their r e m o v a l a r e 
g e n e r a l l y u n d e r t a k e n on y o u n g s u b j e c t s , b u t t h e s e a r e no t 
free from d a n g e r , a s t h e r e h a v e been severa l c a s e s o f d e a t h 
from c o m a fo l lowing this o p e r a t i o n ( S P E N C E R ) , a n d the h e a l i n g 
p r o c e s s is l iab le to d i s t u r b a n c e b y a t t a c k s o f iritis, etc., 
( S A M E L S O H N ) . 

Diplopia is m e n t i o n e d in a c a s e r e c o r d e d b y W i l l a n a n d 
q u o t e d b y R o l l o ; it is d u e to p a r a l y s i s o f the e x t e r n a l rec tus 
on o n e s ide . A m o r e c o m m o n condi t ion is a m b l y o p i a , d e -
p e n d i n g u p o n p a r a l y s i s o f the m u s c l e o f a c c o m m o d a t i o n , with 
loss o f c o n v e r g i n g power , which T r o u s s e a u w a s the first t o 
po int ou t a s a n e a r l y s y m p t o m o f d i a b e t e s . I t m a y b e on ly 
t e m p o r a r y , p a s s i n g off af ter a t i m e ( W A L L A C E A N D E R S O N ) . 

C A S E 48.—Diabetes Mellitus—brought on by an attack of influenza— 
amblyopia from failure of accomtnodative power—pruritus vulvce. 

Ο. M. B., aged twenty-two, single, housemaid, was admitted into 
Hospital on April 15th, 1890, complaining of great hunger, thirst, and 
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polyuria. Her illness had lasted about three months. Just before 
Christmas she went to the Eye Hospital on account of inability to read. 

History of Present Illness.—Some time betöre last Christmas she had 
an attack which she called influenza ; it lasted about a fortnight, and left 
her very weak. Soon after this she noticed that she was thirsty and had 
to pass water more frequently, while she began to lose flesh. Towards 
the end of February she began to have hysterical fits two or three times 
a day, and there was a vaginal discharge with much itching and irritation 
of the vulva. For this complaint she attended the out-patient department 
of the Women's Hospital. She always had a bad appetite till five weeks 
ago, since which time she had a constant desire to eat. 

Present Condition.—Patient was a pale-faced brunette ; she said she 
used to be quite stout, even up to Christmas. She weighed 6 stone 
i i j pounds. No jaundice, cedema, or cyanosis. Pulse 60; Temp. 9 8 0; 
Resp. 24. 

Alimentary System.—Many teeth were decayed, but she had not had 
toothache. Mouth dry ; tongue dark red, clean, moist ; hunger and 
thirst were constant. Had some pain in back, and occasional nausea 
after meals. Bowels confined for two days. Abdomen hard, retracted, 
and rather tender. Liver 4 inches in V. M. L. Spleen \ \ inch in 
M. A. L. ; 

Circulatory System.—No palpitation or dyspnoea. Heart's impulse in 
5th I. S. one inch internal to 
V. M. L. Area of dulness 
not increased. Sounds rather 
weak and prolonged. No 
murmur. Pulse 60, regular, 

r<9» e«. tracing shows distinct evi-
dence of increased tension, though the curve is small. (See Fig. 66.) 

Respiratory System.—Normal. 
Integumentary System.—There were a few patches of brown pigment 

on the abdomen near the umbilicus. No eczema. 
Urinary System.—She had to rise three or four times at night to make 

water. Urine 106 oz., pale straw colour, acid, sp. gr. 1042; urea r i per 
cent. ; sugar 10 per cent. ; no albumen ; no blood. There was at times a 
faint haze of albumen, which was probably due to admixture with vaginal 
discharge, as it always coincided with the presence of leucocytes and 
squamous epithelium in the deposit. There was a marked ferric chloride 
reaction, but no acetone. 

Vision.—Her eyes were carefully examined by Dr. Young, who found 
that vision corrected by glasses equalled £ in each eye, and that there 
was no reduction of the field of vision or any ophthalmoscopic change. 
He reported that her inability to read was "purely due to weakened 
accommodation and a certain amount of retinal asthenopia arising from 
her weak state." 

A l l the m u s c l e s o f the e y e m a y b e affected b y p a r a l y s i s . 
F i e n z a l h a s re la t ed a c a s e o f s u d d e n facial p a r a l y s i s with cor-
neal u lcerat ion which e n d e d in c o m p l e t e recovery. T h e r e w a s 
n o h i s tory o f syphi l i s or r h e u m a t i s m , b u t the urine w a s l o a d e d 
with s u g a r . Keratitis a n d iritis a r e not u n c o m m o n . 

Diabetic Retinitis.—Diabetic ret init is w a s first d e s c r i b e d in 





CLINICAL HISTORY. 307 

1856 b y E d w a r d J a e g e r , a f t e r w a r d s in 1858 b y D e s m a r r e s , 
b u t unti l r e c e n t l y it h a s a t t r a c t e d l i t t le a t tent ion , t h e wri ters 
o f spec ia l w o r k s c o n t e n t i n g t h e m s e l v e s with v e r y br ie f refer-
e n c e s to it, whi le the g e n e r a l b o d y o f the profess ion is a t m o s t 
on ly a w a r e t h a t s u c h a condi t ion e x i s t s . T h i s n e g l e c t h a s 
been n o d o u b t d u e chiefly to the r a r i t y o f i ts occurrence ; 
d i a b e t e s i tse l f is o n e o f the less c o m m o n d i s e a s e s , i ts a v e r a g e 
a n n u a l m o r t a l i t y b e i n g o n l y t w o p e r 100,000 o f the p o p u l a t i o n , 
a n d the ret inal c h a n g e s o c c u r r i n g in o n l y a s m a l l fract ion o f 
d iabet i c s . B u t , in a d d i t i o n to this , a n op in ion preva i l ed 
f o r m e r l y even a m o n g s p e c i a l i s t s t h a t it w a s m e r e l y a v a r i e t y o f 
ret init is a l b u m i n u r i c a . T h i s w a s f o u n d e d on the fac t s t h a t the 
ur ine in m o s t o f the r e p o r t e d c a s e s c o n t a i n e d a l b u m e n a s well 
a s s u g a r , a n d t h a t there is a g e n e r a l r e s e m b l a n c e in the 
o p h t h a l m o s c o p i c a p p e a r a n c e s , t h o u g h , a s w e shal l see , m o r e 
careful s t u d y h a s e s t a b l i s h e d well m a r k e d charac ter i s t i c differ-
e n c e s ; whi le the c a s e s r e c o r d e d b y N o y e s , D e s m a r r e s , E a l e s , 
a n d o thers h a v e p r o v e d t h a t the p r e s e n c e o f a l b u m i n u r i a is b y 
n o m e a n s cons tant . 

D i a b e t i c ret init is is i n v a r i a b l y m e t wi th in e lder ly p e r s o n s , 
a n d on ly in t h o s e in w h o m the d i s e a s e h a s e x i s t e d s o m e t ime, 
a l t h o u g h t h e d e r a n g e m e n t o f the g e n e r a l hea l th m a y h a v e 
b e e n s o s l i g h t t h a t d i a b e t e s h a s f requent ly been u n s u s p e c t e d , 
a n d h a s b e e n first d i s c o v e r e d b y t h e a p p e a r a n c e s o f the 
f u n d u s l e a d i n g to a n e x a m i n a t i o n o f the urine. 

T w o w e l l - m a r k e d var ie t i e s h a v e b e e n d e s c r i b e d (HlRSCH-
B E R G ) : — 

I. Retinitis centralis punctata diabetica, in which there is a 
charac ter i s t i c i n f l a m m a t i o n o f the centra l por t ion o f t h e ret ina, 
c a u s i n g s m a l l , b r i g h t s p o t s a r r a n g e d in g r o u p s , a n d often 

2. Retinitis hœmorrhagica diabetica, in which ret inal haemor-
r h a g e s occur, fo l lowed b y i n f l a m m a t o r y a n d d e g e n e r a t i v e 
c h a n g e s (Plate f¥).ZDZ 

3. C a s e s p r e s e n t i n g the c h a r a c t e r s o f b o t h the a b o v e t y p e s 
or m i x e d f o r m s a r e m e t with. 

Retinitis ecntralis punctata diabetica, or centra l d iabe t i c 
retinit is , is a t ru ly c h a r a c t e r i s t i c affection. I t o c c u r s in 
p e r s o n s o f m i d d l e or a d v a n c e d a g e w h o h a v e b e e n for s o m e 
t i m e the s u b j e c t s o f g l y c o s u r i a , b u t its s y m p t o m s m a y b e s o 
s l i g h t tha t it is o n l y d i s c o v e r e d b y a n o p h t h a l m o s c o p i c e x a m -
ination. I t is g e n e r a l l y b i la tera l , b u t m a y s u p e r v e n e g r a d u a l l y 
o r s u d d e n l y . T h e p a t i e n t s c o m p l a i n o f d i m n e s s o f s ight , or o f 

a c c o m p a n i e d b y h a e m o r r h a g e s 
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a m i s t be fore the eyes , or o f difficulty in r e a d i n g , a l t h o u g h 
they m a y p r e s e r v e g o o d v is ion for o r d i n a r y p u r p o s e s . T h e 
e x t e r n a l a p p e a r a n c e o f the e y e s is perfec t ly n o r m a l , b u t v i sual 
a c u i t y m a y s ink to one -ha l f or even one- twent ie th o f the 
n o r m a l , while there is a d a r k s p o t in the centre o f the v i sual 
field ( H I R S C H B E R G ) . 

T h e m e d i a o f the e y e a r e u s u a l l y q u i t e clear, a l t h o u g h it is 
a l w a y s p o s s i b l e t h a t s o m e o p a c i t y o f the lens m a y b e present , 
d u e to d iabe t i c or seni le c h a n g e s , b u t no t e n o u g h t o a c c o u n t 
for the defect of vis ion. S e r i o u s c l o u d i n e s s o f the v i treous 
d o e s no t occur in this d isorder . T h e chief c a u s e s o f the v i sua l 
d i s t u r b a n c e a r e g r o u p s o f smal l , c lear, b r i g h t s p e c k s , s i t u a t e d 
in the s t ruc tures o f the re t ina in a n d a r o u n d the centra l p a r t , 
be tween the u p p e r a n d lower d iv i s ions o f the t e m p o r a l 
b r a n c h e s o f the ret inal ar tery , a l s o n e a r the d i s c a n d on i ts 
n a s a l s ide . 

A s the s p o t s in the centre o f the re t ina g r o w larger , sma l l 
s t r e a k s or crescent s a r e formed, b u t they never a s s u m e the 
r a d i a t e d a p p e a r a n c e m e t with in retinit is a lbuminur ica . T h e r e 
is never a n y p i g m e n t a t i o n in or a r o u n d the s p e c k s . F i n e 
s t r e a k s a n d m i n u t e po in t s or s m a l l s p o t s o f haemorrhage occur 
a r o u n d the br ight s p o t s , a n d o c c a s i o n a l l y in or u p o n them, 
a n d s u c h haemorrhages m a y b e o b s e r v e d nearer the p e r i p h e r y 
than the white spot s . H a e m o r r h a g e s a r e seen in all f orms o f 
ret inal degenerat ion , b u t in this they a p p e a r never to e x c e e d a 
certa in size. S u c h s m a l l haemorrhages m a y d i s a p p e a r b y a b -
sorpt ion , a n d new ones t a k e their p l a c e ; nor a r e the whi te 
s p o t s q u i t e p e r m a n e n t , t h o u g h it is doubt fu l if they ever c o m -
ple te ly d i s a p p e a r . A s a rule, they increase in s ize a n d 
n u m b e r , a n d the v i sua l d i s t u r b a n c e , which m a y i m p r o v e 
t emporar i l y , r e m a i n s s t a t i o n a r y or g e t s worse . I t is e spec ia l l y 
no tewor thy tha t there is n o affection o f the opt i c nerve , a n d 
neither diffuse retinit is nor m a r k e d v a s c u l a r c h a n g e . 

T h e s e c h a r a c t e r s suffice to di f ferent iate it f rom a n y o f t h e 
forms o f a l b u m i n u r i c retinit is a t the first g lance . N e t t l e s h i p 
th inks tha t the so -ca l l ed white s p o t s a r e a l s o s o m e w h a t 
ye l lower than t h o s e seen in a l b u m i n u r i c retinit is ; b u t this i s 
not a l w a y s the case . L e b e r , d e W e c k e r , a n d M a c k e n z i e b e -
l ieve t h a t there is a m u c h g r e a t e r t e n d e n c y to l a r g e haemor-
r h a g e s into the v i t reous in d iabe t i c than in a l b u m i n u r i c 
retinit is ; a n d N e t t l e s h i p h a s r e c o r d e d a c a s e in which t h e 
retinit is w a s c o m p l i c a t e d b y the format ion o f b l o o d ves se l s in 
ithe v i treous . " O v e r the whole o f the central region," h e 
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writes , " t h e re t ina is c e d e m a t o u s a n d h a z y , in s o m e p a r t s 
d e n s e l y c loudy . N e a r t h e ye l low s p o t a r e s o m e d e n s e l y 
o p a q u e ye l lowish-whi te c l u m p s o f d e p o s i t , s u c h a s h a v e been 
d e s c r i b e d in o ther c a s e s o f d i a b e t i c retinit is . T h e ret inal 
ve ins a r e c o n s i d e r a b l y d i s t e n d e d , a n d in v a r i o u s p a r t s a r e a 
few s c a t t e r e d b l o o d s p o t s . C l o s e to the fovea centralis two or 
three v e s s e l s o f m e d i u m s i ze s u d d e n l y a p p e a r in the re t ina ; 
they c a n n o t b e fo l lowed to the o p t i c d i sc , b u t h a v e e v e r y 
a p p e a r a n c e o f s p r i n g i n g f rom the choro id d irec t ly into the 
ret ina. T h e l a r g e s t o f t h e m ( seen a t its a p p a r e n t e m e r g e n c e 
from the choro id with + 2*5 D ) , fo l lowed u p w a r d s a n d out -
w a r d s , is found to d i v i d e into a n e t w o r k o f m i n u t e vesse l s , 
which p r o j e c t f o r w a r d s in the form o f fine l o o p s into the 
v i treous , w h e r e the m o s t p r o m i n e n t o f t h e m a r e s een with 
+ 6 D . O n a few o f t h e s e l o o p s a n a p p e a r a n c e o f s m a l l 
swel l ings , p e r h a p s c a p i l l a r y a n e u r i s m s , can b e d i s t inc t ly 
seen." 

T h e fo l lowing c a s e w a s u n d e r the c a r e o f Mr. E a l e s , who 
sent her to m e a t the G e n e r a l H o s p i t a l . 

CASE 49.—Diabetes Mellitus—thirst—glycosuria—wasting—retinitis 
centralis punctata diabetica. 

Flora M., aged 49, married, was admitted into the General Hospital on 
Nov. ist, 1892, complaining of thirst, pain in the left shoulder and in the 
chest, rising in the throat, inability to see clearly, everything looking like 
shadows, itching generally over the body, but chiefly in the palms of the 
hands and soles of the feet. 

Family history.—Father dead, aged 61, paralysed ; illness lasted a 
year. She says he suffered in some way from his water, but she was too 
young to know about it. Mother dead, aged 40, from " inflammation of 
brain " a month after the death of the father. There were five sisters and 
one half-sister, of whom three are dead, including the last ; of three 
brothers one is dead, but patient knows of no case of diabetes or phthisis 
in the family. She has had eleven children, all of whom are delicate ; 
her eldest son suffers from some chronic chest complaint, which he has 
been told is bronchitis. 

Previous health.—Her general health has been fairly good, but she had 
croup several times when a child, and typhus (?) fever at the age of 14. 
She suffered much from flooding at her confinements, and was operated 
on ten years ago by Mr. Lawson Tait for a swelling in the right iliac 
region. A year ago she suffered from pain and throbbing on the top of 
her head, which, after poulticing, ended by a discharge of blood and 
matter down her nose ! Last Easter she was ill for a month with vomiting 
and a burning pain in the stomach. 

Her general surroundings at home have been very comfortable, her 
habits have been temperate, but she has been in the habit of drinking 
about a pint of beer daily. 

History of present illness.—For three or more years patient has had to 
get up at night to make water, and for about the same time she has 
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suffered from thirst, but she thinks her sight has been failing for about 
five years. 

State on Admission.—Patient is a sparely-nourished little woman, 
dark hair, sallow complexion, evidently a Jewess. No cyanosis, jaundice, 
or cedema. There is a linear scar in the middle line above the symphysis 
pubis. Height, 4ft. 9iin. ; weight, 6st. 2lbs. ; T., 97*4 ; Ρ , io2 ; R., 18. 

Alimentary system.—Appetite poor, mouth dry and parched, a good 
deal of thirst, throat dry, burning and rising in throat, weight and fulness 
after eating, pain at epigastrium going through to back, acidity and 
flatulence, also nausea at times, but no vomiting. Lips a good colour, 
teeth very deficient, tongue pale and slightly furred, stomach not dilated, 
bowels very constipated, there is a large prolapsus ani, liver dulness in 
V.M.L. 4Î in., splenic dulness in M.A.L. 2 | in. 

Circulatory system.—Pain and palpitation in praecordia ; she often feels 
faint. Form and appearance of praecordia normal, apex beat in 5th I . S. 
\ in. internal to V.M.L. Heart's area of dulness not increased ; sounds 
normal ; pulse full, moderate tension. 

Respiratory system.—No cough or expectoration. Chest expands well, 
but she complains of pain below the left breast, on taking a deep breath. 
Percussion note and breath and voice sounds normal ; no friction. 

Genito-Urinary System.—She has not menstruated for five years. 
Micturition is frequent, sometimes difficult, but never painful. The 
quantity of urine has varied, but never exceeded 64 oz. ; sp. gr., 1029, 
acid, a faint haze of albumen (at times). Urea, 2*9 per cent. ; sugar, 4 8 
per cent. ; no blood or bile ; reaction with nitro-prusside of sodium and 
ammonia well marked, also with ferric chloride, but the patient is taking 
sodium salicylate. 

Nervous system.—Patient complains of numbness and tingling in the 
palms of the hands and soles of the feet. Patellar reflexes absent ; all 
other reflexes diminished. No loss of motion or sensation. 

Ophthalmoscopic appearances in the right eye are as follow :—Optic 
nerve a little pale, edge quite distinct ; in the outer quadrant of the retina 
large patches of a bright white colour, over the surface of which the 
retinal vessels can be traced ; no haemorrhages. Left eye : disc clearly 
defined ; very similar white patches in the corresponding part of the 
retina with a punctiform haemorrhage in one of them. 

T h e p a t h o l o g y o f t h e ret inal af fect ions o f d i a b e t e s is u n -
d o u b t e d l y the d y s c r a s i a which g i v e s r i se t o nutr i t ive c h a n g e s 
in the b l o o d v e s s e l s a n d t i s s u e s o f the b o d y . T h e h i s t o l o g i c a l 
c h a n g e s o f this form h a v e been v e r y well w o r k e d out . 

In a c a s e r e c o r d e d b y Dr . S t e p h e n M a c k e n z i e the e y e s were 
e x a m i n e d m i c r o s c o p i c a l l y b y Mr. N e t t l e s h i p , who found the 
fo l lowing c h a n g e s : — 

I . T h e retina w a s t h i c k e n e d in al l i ts l a y e r s , t h e c h a n g e 
b e i n g g r e a t e s t in t h e nerve fibre layer , where t h e r e were 
n u m e r o u s v a r i c o s e swe l l ings ; the d i s c w a s s l i g h t l y swol len 
a n d i ts nerve fibres c o n v e r t e d into a n i n t r c a t e n e t w o r k o f fine 
t h r e a d s , the m e s h e s b e i n g for t h e m o s t p a r t e m p t y , b u t s o m e -
t i m e s filled b y s w e l l i n g s l ike t h o s e in the ret ina . T h e 

3io 



CLINICAL HISTORY. 311 

g a n g l i o n ce l l s a n d t h e g r a n u l e l a y e r s were well p r e s e r v e d , a n d 
i n d e e d m o r e r e a d i l y s e e n t h a n u s u a l , the ir e l e m e n t s h a v i n g 
been, a s it were, d i s s e c t e d a p a r t b y the effusion o f fluid b e t w e e n 
them. T h e b a c i l l a r l a y e r w a s w a n t i n g , a n d its p l a c e in s o m e 
p a r t s o c c u p i e d b y a l a y e r o f a l b u m i n o u s effusion. In t h e 
i n t e r g r a n u l e a n d m o l e c u l a r l a y e r s w e r e r o u n d s p a c e s filled 
with fa int ly re frac t ing a l b u m i n o u s g r a n u l e s . T h e membrana 
limitans interna w a s m u c h t h i c k e n e d in p a r t s a n d thrown into 
a b r u p t fo lds , which, when d e e p , r e s e m b l e d papil lae. T h e r e 
were n o d i s t inc t h a e m o r r h a g e s in t h e re t ina , o n l y o n e or two 
s m a l l p a t c h e s o f r u s t y g r a n u l e s n e a r t h e d isc . 

2. T h e vitreous o f t h e left e y e c o n t a i n e d a q u a n t i t y o f b l o o d , 
the s o u r c e o f which c o u l d n o t b e t raced . 

3. T h e choroid w a s u n a l t e r e d a t t h e m a r g i n o f the d i sc , b u t 
w a s g r e a t l y t h i c k e n e d in o ther p a r t s . T h i s w a s d u e t o g r e a t 
d i s t ens ion o f t h e v e s s e l s , a n d t o a co l lect ion o f a fa int ly 
g r a n u l a r a l b u m i n o u s s u b s t a n c e in t h e s t r o m a b e t w e e n the 
v e s s e l s a n d in the e l o n g a t e d s p a c e s o f the membrana supra-
choroidea. 

4. T h e t r a b e c u l a r t i s s u e o f the subvaginal lymph space o f t h e 
opt i c n e r v e w a s m u c h i n c r e a s e d in b u l k b y t h i c k e n i n g o f the 
i n d i v i d u a l s t r a n d s a n d b y i n c r e a s e in their n u m b e r . 

5. T h e optic nerve s h o w e d n o v e r y m a r k e d a l t e r a t i o n s , b u t 
i ts connec t ive t i s s u e nucle i w e r e i n c r e a s e d in n u m b e r in a n d 
j u s t b e h i n d the lamina cnbrosa. 

6. T h e arteries, e s p e c i a l l y the centra l a r t e r y a n d its b r a n c h e s , 
s h o w e d t h i c k e n i n g of the ir c o a t s , chiefly d u e to a d e p o s i t o f 
h y a l i n e m a t e r i a l b e t w e e n the e n d o t h e l i u m a n d the f e n e s t r a t e d 
m e m b r a n e . I n p l a c e s , t h e t h i c k e n i n g w a s fibrous. T h e 
who le v a s c u l a r wal l w a s swol len. T h e ve ins were , a s a rule , 
m e r e l y d i s t e n d e d . T h e c a p i l l a r i e s w e r e d i s t e n d e d , a n d in t h e 
ret ina f o r m e d m i n u t e a n e u r i s m s , which u s u a l l y c o n t a i n e d 
r e d d i s h b r o w n g r a n u l e s ; their wa l l s were no t th ickened . 

In a c a s e o f Mr. Net t l e sh ip ' s , e x a m i n e d b y Mr. L a w f o r d , 
there w a s interst i t ia l neur i t i s a f fec t ing t h e o p t i c nerve , a t t r i -
b u t e d to p l u g g i n g o f t h e centra l a r t e r y , which w a s present . 
T h e c h o r o i d a l a n d ret inal ar ter i e s s h o w e d h y a l i n e t h i c k e n i n g 
in p l a c e s , with a n e u r i s m a l d i l a t a t i o n s a n d haemorrhages . 
L a r g e m a s s e s o f " w a x y " a n d g r a n u l a r m a t e r i a l w e r e o b -
s e r v e d in b o t h g r a n u l e l a y e r s , whi le o t h e r s o f s m a l l e r s i ze 
c o u l d b e seen in the n e r v e fibre layer . 

T h e m i c r o s c o p e therefore s h o w s t h i c k e n i n g a n d d i l a t a t i o n 
o f the ret inal v e s s e l s , c a p i l l a r y a n e u r i s m s , a n d a c o n s i d e r a b l e 
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e x u d a t i o n o f g r a n u l a r m a t e r i a l b e t w e e n the t w o g r a n u l e layers . 
I t is p r o b a b l e t h a t t h e cond i t ion is a t rue i n f l a m m a t i o n 
c o m m e n c i n g a r o u n d the v e s s e l s a n d a t t e n d e d b y e x u d a t i o n 
o f i n f l a m m a t o r y p r o d u c t s into the ret inal s u b s t a n c e , which 
p r e s s e s u p o n a n d d e s t r o y s the n e r v o u s t i s s u e s a n d finally 
u n d e r g o e s l a t t y d e g e n e r a t i o n . 

Hœmorrhagic diabetic retinitis, o r the s e c o n d t y p e o f th i s 
d i s e a s e , differs from t h e p r e c e d i n g in the fact t h a t t h e haemor-
r h a g e s c o n s t i t u t e the e s sent ia l p a r t o f the p r o c e s s a s p b s e r v e d 
with t h e o p h t h a l m o s c o p e , a n d t h a t a n y white patches which 
a p p e a r a r e m e r e l y d u e t o i n f l a m m a t o r y or d e g e n e r a t i v e 
c h a n g e s in the d a m a g e d t i s s u e s a n d in t h e ef fused b l o o d . I t 
m a y , a n d not u n c o m m o n l y d o e s , b e g i n in o n e eye . T h e 
h a e m o r r h a g e s a r e u s u a l l y p u n c t i f o r m , b u t o c c a s i o n a l l y s t r i a t e d , 
a n d a r e s i t u a t e d al l over the ret ina , b y n o m e a n s b e i n g con-
fined t o the reg ion o f t h e disc . T h e i r s o u r c e is not t h e 
superf ic ia l ret inal ve s se l s , a n d their r o u n d e d s h a p e ind ica te s 
t h a t t h e y a r e s i t u a t e d be low the n e r v e fibre layer. T h e r e m a y 
b e s o m e h a z i n e s s o f t h e re t ina p o i n t i n g t o s o m e d e g r e e o f 
oedema, a n d c r y s t a l s o f Cholester ine m a y b e v i s ib l e in t h e 
v i treous . N e t t l e s h i p h a s d e s c r i b e d a c a s e in which " a v e n o u s 
b r a n c h o f c o n s i d e r a b l e s i ze p a s s i n g u p w a r d s from t h e m a i n 
u p p e r d iv is ion o f the vena centralis s h o w e d a n u m b e r o f s m a l l 
d i l a t a t i o n s which g a v e t h e ves se l a n i m p e r f e c t l y b e a d e d 
a p p e a r a n c e . " 

CASE 50.—Diabetes Mellitus—polyuria—wasting—pruritus vulvce— 
heredity—phthisis—retinitis hämorrhagica diabetica—acelonuria. 

Amelia M., fifty-seven, housewife, was admitted into the General 
Hospital on November 15th, 1889, complaining of weakness of sight, 
pain in the back, loss of strength, and irritation of the pudenda. Her 
symptoms had been coming on since the climacteric period, which 
commenced with her four years ago, though there was nothing more 
definite than weakness and wasting until the last six months. She had 
had no thirst, and polyuria had occurred only lately. The attacks of 
pudendal irritation had, however, troubled her from time to time for the 
past ten years, especially when pregnant. 

Previous History.—She had enjoyed a comfortable home and good 
food, with half a pint of beer daily. She had had erysipelas twice, 
twenty-four and twelve years ago. She had small-pox at twelve years of 
age ; could recollect no accidents or injuries. Had been married thirty-
eight years, and had borne seventeen children besides five miscarriages. 
Ten of the children were alive and well ; the others died young. 

Family History.—Father died, aged sixty-four, of bronchitis ; mother 
died, aged seventy-three, of " cancer of the face." One s

:
ster had died of 

phthisis and a brother of diabetes. Another sister died of fever in 
America. The others (eight) were alive and well. She knew of no cases 
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of gout, rheumatism, or insanity, and of no other cases of diabetes or 
phthisis. 

State on Admission.—She was a well-developed stout woman, with a 
florid face, moist skin, and great varicose dilatation of the veins of the 
legs. No oedema. Temp. 9 8

0
, Pulse 96, Resp. 24. 

Alimentary System.—Appetite poor; no thirst; no discomfort or 
pain after food. Teeth very defective ; tongue clean. Bowels confined ; 
liver dulness in V. M. L., 4J inches: splenic dulness in M . A. L., 
ι inch. 

Circulatory System.—Area of cardiac dulness not increased. Heart's 
apex in fifth I. S. internal to V. M. L., sounds normal. Pulse 96, 
lull, incompressible, regular. 

Respiratory System.—Appearance of chest normal. Above right 
clavicle percussion resonance diminished, vocal resonance increased, ex-
piration prolonged. 

Ophthalmoscopic Appearances.—Right eye : Numerous punctiform 
haemorrhages round disc, and many glistening white patches, varying in 
shape, and some of considerable size. Left eye : One small haemorrhage on 
the inner side of disc, and in yellow spot region a large area of white 
glistening patches with numerous punctiform haemorrhages. 

Genito-urinary System.—Had not menstruated for three and a half 
years. There was no eczema about vulva ; the pruritus had existed for 
three months. Urine 56 oz., sp. gr. 1035, acid, yellow, urea r 8 per cent., 
a trace of albumen, sugar 6 per cent., acetone present. 

Treatment.—House diet, no sugar ; Ext. Cascarœ Liq. iUx. ; Aquœ 3j. ; 
thrice daily. 

October 18th.—Diet : Meat, green vegetables, potatoes, one slice of 
toasted bread with each meal. Milk, two pints. Tea or coffee. The 
dose of fluid extract of cascara was increased to twenty minims. 

October 29th.—Ordered, Haust. Magn. Card, y thrice daily, and to be 
made an out-patient. 

Her eyes were in the same state on her discharge. There had been no 
complaint of the pruritus during her stay in the hospital. 

The following table shows the state of the urine during her stay in the 
hospital :— 

DATE. URINE. SP. GR. UREA. SUGAR. 

Nov. 17th 56 I O 3 5 r 8 p. c. 6 p. c. 
24th 46 I O 4 O 1 7 p. c. 6 p. c. 

„ 26th 38 IO4O 5*8 p. c. 

W e are somewhat in the dark as to the actual anatomical 
changes in this condition, but the lesions are known to consist 
primarily of haemorrhage, and secondarily of inflammation 
and fatty degeneration of the areas injured b y the effused 
blood. I can find no account of a n y microscopical report on 
the e y e in this type , but we m a y infer that there are degener-
ative changes in the arteries and capillaries very similar in 
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k i n d to t h o s e a l r e a d y d e s c r i b e d , a n d which a r e m e t wi th in 
m a n y o ther p a r t s o f t h e b o d i e s o f d i a b e t i c p e r s o n s . 

T h e s y m p t o m s o f t h e d i s e a s e in b o t h f o r m s a r e d u e t o 
fai lure o f v is ion, which m a y b e m o r e or l e s s s u d d e n , a n d v a r y 
in a m o u n t . T h e p a t i e n t s often a p p e a r to c o m p l a i n o f a m i s t 
or h a z e before their eyes , or o f s p a r k s , d a r k s p o t s or muscae , 
whi lst in s o m e c a s e s d i s t u r b a n c e o f co lour v i s ion h a s b e e n 
not iced . T h e c o u r s e o f t h e d i s e a s e m a y b e i r r e g u l a r , a 
s u c c e s s i o n o f a t t a c k s o f p a r t i a l l y d i s t u r b e d v i s ion m a y occur , 
be tween which s i g h t m a y b e in a g r e a t m e a s u r e r e s t o r e d 
( M A C K E N Z I E ) . B u t in t h e c o u r s e o f t i m e t h e l e s ions a r e p r o -
g r e s s i v e , a n d s o far a s w e k n o w t h e y never e n d in recovery . 

F r o m the descr ip t ion a l r e a d y g iven , we learn t h a t t h e s e 
a p p e a r a n c e s , when well m a r k e d , a r e fa ir ly charac ter i s t i c . 
T h e y differ f rom t h e ret init is o f B r i g h t ' s d i s e a s e n o t o n l y in 
their g e n e r a l a p p e a r a n c e , b u t in t h e fo l lowing s p e c i a l p o i n t s : 
— I . T h e p a t c h e s a r e i r r e g u l a r l y d i s t r i b u t e d a r o u n d t h e 
centre o f t h e ret ina, no t s p e c i a l l y n e a r t h e m a c u l a , a n d a r e 
m e t with on the n a s a l a s well a s on the t e m p o r a l s i d e o f t h e 
disc . 2. T h e p a t c h e s a r e never a r r a n g e d in a fan s h a p e . 3. 
T h e y a r e never a s s o c i a t e d wi th pap i l l i t i s or di f fuse retinit is . 
4. T h e h a e m o r r h a g e s a r e , a s a rule , p u n c t i f o r m , a n d not s tr i -
a ted . 5. H a e m o r r h a g e s into t h e v i t reous a r e c o m m o n . T h e s e 
les ions c a n h a r d l y b e c o n f o u n d e d with syphi l i t i c ret init is , 
which is a choro ido-re t in i t i s , is s e l d o m free f rom p i g m e n -
t a r y d i s t u r b a n c e , a n d never p r e s e n t s t h e u n p i g m e n t e d whi te 
s h i n i n g infi l tration o f t h e t r u e ret inal t i s s u e s seen in d i a b e t e s . 

H a e m o r r h a g e s per se a r e o f c o u r s e n o t d i s t inct ive , b u t when 
h a e m o r r h a g e o c c u r s in to the v i t reous w e m a y l a y it d o w n a s a 
rule t h a t the ur ine s h o u l d b e e x a m i n e d for s u g a r . 

T h e d i a g n o s t i c s ign i f i cance o f t h e s e c h a n g e s , when well 
m a r k e d , is therefore v e r y g r e a t ; b u t it is never p r u d e n t t o 
re ly o n l y u p o n t h e o p h t h a l m o s c o p i c c h a n g e s when it is s o 
e a s y to conf irm the d i a g n o s i s b y e x a m i n i n g the ur ine for 
s u g a r . 

T h e i m p o r t a n c e o f t h e d i s c o v e r y o f the o c c u r r e n c e o f t h e s e 
c h a n g e s for p r o g n o s i s is u n d o u b t e d , for there c a n b e n o 
q u e s t i o n t h a t t h e y i n d i c a t e a d v a n c e d t i s s u e d e g e n e r a t i o n s a n d 
a m o r e or l e s s s p e e d y b r e a k u p o f the const i tut ion . I n a c a s e 
o f o t h e r w i s e mi ld d i a b e t e s with ret ina l c h a n g e s I s h o u l d form 
a v e r y g r a v e op in ion o f i ts future ; a n d I h a v e n o hes i ta t ion in 
s a y i n g t h a t s u c h a view, t h o u g h not s u p p o r t e d b y a n y s ta t i s t i ca l 
e v i d e n c e , is b a s e d on s o u n d p a t h o l o g i c a l pr inc ip les 
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J a e g e r h a s r e c o r d e d a c a s e o f d i a b e t i c retinitis w h e r e t h e 
swe l l ing w a s s o g r e a t a s t o h i d e the o u t l i n e s o f t h e d i s c , arid 
w a s a c c o m p a n i e d b y n u m e r o u s h a e m o r r h a g e s a n d ye l low 
p a t c h e s . T h e r e w a s a m a r k e d centra l scotoma. S u c h centra l 
s c o t o m a t a e x p l a i n the o c c u r r e n c e o f o n e f o r m o f d i a b e t i c 
a m b l y o p i a . T h e r e i s l o s s o f v i s ion in the centra l p a r t o f the 
ret ina, j u s t a s in t o b a c c o a m b l y o p i a ; b u t c a s e s h a v e b e e n o b -
s e r v e d in d i a b e t i c s w h o w e r e n o t t o b a c c o s m o k e r s (GOWERS, 
J E N S E N , N E T T L E S H I P a n d E D M U N D S ) , t h o u g h t h e y g e n e r a l l y 

are. A c c o r d i n g to S a m e l s o h n the s c o t o m a m a y b e sometirr ies 
per iphera l . 

Atrophy of the Optic Nerve m a y b e c a u s e d b y ( i ) effusion 
o f b l o o d within its s h e a t h ; (2) d e s c e n d i n g d e g e n e r a t i o n from 
bra in les ions , or (3) a s c e n d i n g d e g e n e r a t i o n af ter d e s t r u c t i o n 
o f the re t ina b y h a e m o r r h a g e s ( S A M E L S O H N ) ; N e t t l e s h i p a n d 
E d m u n d s h a v e d e s c r i b e d a c a s e in which the a t r o p h y a p p e a r e d 
t o b e p r i m a r y , b u t t h e m a n w a s a l a r g e s m o k e r o f t o b a c c o , s o 
t h a t it w a s no t a n u n c o m p l i c a t e d c a s e in i ts e t io logy . 

S M E L L A N D T A S T E . — J o r d â o h a s r e c o r d e d a c a s e o f b lunt -
i n g o f t a s t e a n d smel l , b u t this m a y h a v e been d u e to s o m e 
cerebra l c o m p l i c a t i o n . 

E A R A F F E C T I O N S . — D e a f n e s s is g e n e r a l l y d u e to i n f l a m m a -
t ion o f t h e m i d d l e ear , b u t it m a y b e c a u s e d b y c e d e m a t o u s 
swe l l ing o f the E u s t a c h i a n t u b e (MlOT). D i a b e t i c otitis media 
( G R I E S I N G E R , J O R D Â O , K Ü L Z , R A Y N A U D , T O Y N B E E ) , h a s 

been d e s c r i b e d a s a n a c u t e i n f l a m m a t i o n o f the m i d d l e e a r no t 
d e p e n d e n t u p o n a n y e x t e r n a l c a u s e ( ? ) . T h e d i s e a s e is c h a r a c t e r -
i s ed b y i n t e n s e p a i n loca l i s ed in the m a s t o i d reg ion , a n d is 
a c c o m p a n i e d b y t inn i tus a n d i n t e n s e dea fnes s . T h e r e is 
r e d n e s s a n d swe l l ing o f the a u d i t o r y c a n a l with s o m e m u c o -
p u r u l e n t secret ion , a n d the t y m p a n u m is c o n g e s t e d , swol len 
a n d dull . T h e r e is p u r u l e n t i n f l a m m a t i o n o f the m a s t o i d cells. 
T h e d i s e a s e c o m e s on v e r y s u d d e n l y , w i thout a n y cold or 
coryza . T h e o s s e o u s t i s s u e is e x t e n s i v e l y d e s t r o y e d , a n d 
a c c o r d i n g to R a y n a u d the d i s e a s e b e g i n s in the bone . K i r c h n e r 
h a s d e s c r i b e d a c a s e o f d o u b l e p u r u l e n t ot i t i s in a d i a b e t i c 
p a t i e n t in which there w a s ent i re a b s e n c e o f fever. 

T h e s e c a s e s cal l for, s p e c i a l loca l t r e a t m e n t on e x a c t l y the 
s a m e pr inc ip l e s a s in n o n - d i a b e t i c c a s e s , a n d a l t h o u g h the 
p r o g n o s i s is no t f a v o u r a b l e , t h e y m a y hea l v e r y well. 

In s o m e c a s e s d e a f n e s s a p p e a r s to b e p u r e l y n e r v o u s in its 
or ig in , a n d m a y supervenie a t the s a m e t i m e a s the c o m m e n c e -
m e n t o f t h e d i a b e t e s . 

313 
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R E S P I R A T O R Y S Y S T E M . — T h e l a t e W a r b u r t o n B e g b i e m e t 
with a c a s e o f membranous inflammation o f the l a r y n x a n d 
t r a c h e a in a m a l e pat ient , a g e d thirty-nine , u n d e r t r e a t m e n t in 
the R o y a l I n f i r m a r y o f E d i n b u r g h for d i a b e t e s . T h e c o m p l i -
cat ion p r o v e d r a p i d l y fatal , c a u s i n g suffocat ion, b u t it w a s in 
all p r o b a b i l i t y m e r e l y a c a s e o f d iphther i t i c i n f l a m m a t i o n 
o c c u r r i n g inc identa l ly in a d iabet i c . 

T h e l u n g s m a y b e affected b y catarrh, b u t the m o s t c o m m o n 
p u l m o n a r y t roub le is chronic pneumonic phthisis with or wi thout 
the p r e s e n c e o f tuberc l e baci l l i .* I t c o m e s on v e r y ins id ious ly , 
often with l itt le c o u g h or r i se o f t e m p e r a t u r e , a n d when d i s -
covered there is often a c o n s i d e r a b l e a r e a o f l u n g invaded . 

CASE 51.—Diabetes Mellitus—phthisis—wasting—thirst—polyuria. 

Walter J . B., aged thirty-four, brass worker, was admitted into the 
General Hospital on July 16th, 1890, complaining of thirst and polyuria. 
His illness had existed for seven months. 

Family History.—Father living and healthy. Mother died, aged thirty-
three, of enteric fever. Had two brothers and one sister living, and in 
good health. There was no history of fits, cancer, diabetes, gout, rheu-
matism, or insanity in the family. 

Previous History.—Patient had diphtheria when he was twenty-three 
years of age. He had never met with any injury. 

Present Illness.—At Christmas, 1889, he found that he was passing an 
increased quantity of water of pale colour, which left a white deposit when 
it dried. He was also troubled with thirst, and noticed that he was losing 
flesh. There was also some irritation about the glans penis. He was 
under medical treatment for a week. Six weeks ago he began to suffer 
from cough and pain in his chest, and latterly he spat up some thick 
yellow phlegm, occasionally tinged with blood. There had been no night 
sweats. Appetite not increased. Bowels confined. At Christmas, 1889, 
he weighed 9 st. 10 lbs. 

State on Admission.—-He was a well-developed but spare man, weigh-
ing 7 st. 7 lbs. No jaundice or cedema. Temperature 97*8°; Respiration 
28; Pulse 108. 

Alimentary System.—Lips red and moist ; teeth sound ; tongue fiss-
ured, dry, and coated with yellow fur. Appetite good, but not excessive. 
No pain or nausea after food. Bowels very constipated. He complained 
of pain without tenderness across the abdomen below the umbilicus and 
round to the back. Liver dulness in V. M. L., 4 in. ; splenic dulness in 
M. A. L., ι in. 

Circulatory System.—Apex beat in 5th I . S., internal to V. M. L. 
Heart not enlarged ; sounds normal. Pulse regular and fairly strong. 

Respiratory System.—He had a slight cough with scanty expectoration, 
containing numerous tubercle bacilli. There was flattening above and 
below both clavicles, and he complained of pain over the manubrium, 
which was increased by coughing or forced respiration. The percussion 

* Out of five cases of diabetic phthisis recently under my care, in two 
no tubercle bacilli were found. 
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note was impaired at the right apex in the supraspinous fossa behind, and 
as far down as the second rib in front. The breath sounds were harsh, 
expiration was prolonged, accompanied by moist râles, and vocal reson-
ance and vocal fremitus were increased. 

Urinary System.—Urine 126 oz., pale straw-coloured, acid, sp. gr. 1031, 
urea 1*3 p.c., sugar 6*2 p.c. ; no albumen. 

I n s o m e i n s t a n c e s gangrene o f the l u n g t a k e s p l a c e , from 
r a p i d s p h a c e l u s o f p a r t s a f fected b y the i n f l a m m a t o r y p r o -
cess . 

CASE 52.—Diabetes Mellitus—phthisis—gangrene of lung—death— 
autopsy. 

James B., twenty-nine, wire drawer, admitted June 27th, 1885, com-
plaining of general weakness, wasting, and thirst. 

History.—He had been ill eighteen months, the first symptom noticed 
being loss of weight. He used to weigh 13 st. His work was in an ill-
ventïlated shop, exposed to acid fumes ; he drank about eight quarts of 
beer daily. His previous health had been very good. His father and 
mother and five of his brothers and sisters were dead, but he could furnish 
no precise information as to the causes of death. Three of his sisters 
were alive and well. Early symptoms of his illness were thirst and pass-
ing a very large quantity of water ; his appetite had latterly been good, 
but he had got weaker. For a month past he had had a feeling of tight-
ness of the chest and a cough. His eyesight had been unaffected. 

Condition on Admission.—He was rather pale, hollow-cheeked and 
emaciated, weighed 9 st. His cough was frequent, expectoration about 
\ \ oz. daily, nummular, greenish grey. Chest flat and hollow below the 
clavicles. On the right side there was dulness at the right apex with 
bronchial breathing, metallic crepitations and whispered pectoriloquy ; on 
the right side resonance at apex impaired, breathing harsh with a few 
crepitations. Pulse 108 ; Respiration 24 ; Temperature 101

0
 ; urine 298 

oz., pale, clear ; sp. gr. 1040 ; faintly acid ; very faint cloud of albumen ; 
6*89 per cent, sugar ; 0 7 per cent, urea ; acetone reaction ; ferric chlor-
ide reaction. 

Progress of Case.—He was dieted and treated by extract of opium (gr. 
i.) thrice daily, and Vichy water. His urine fell to about 100 oz., sp. gr. 
1031, sugar 5*8 per cent., but on July 15th, eighteen days after admission, 
at 9.40 p.m., he was found very weak, with quick pulse, laboured respira-
tion and dilated pupils. He was conscious and lay quite quietly, but 
occasionally the right side of his mouth was drawn down by a spasmodic 
twitching of the platysma myoides. He died at 11 p.m., but he was still 
conscious shortly before the end. 

The post mortem examination was made by Dr. Bull. The body was 
emaciated ; there was no peculiar smell on opening the body, and the 
blood did not contain excess of fat. The left lung was free, cedemat-
ous and congested. No fluid in the pleura. Right lung adherent at 
upper part, which was converted into a large abscess cavity containing 
thick sanious fluid, which escaped on removing the lung. The inner sur-
face of this cavity was rugged, dirty green, and a large piece of black 
gangrenous lung tissue hung by a shred from the posterior wall. Bands 
of tissue crossed the cavity. Its walls were very soft. It had no very-
offensive smell. The lower lobe was congested and cedematous, ancR 



3 1 « DIABETES. 

contained numerous patches of lobular pneumonia, some breaking down. 
The bronchial glands were greatly enlarged. There was no other special 
change noted in any other organ, except that the liver and kidneys were 
very large. 

C I R C U L A T O R Y S Y S T E M . — V a l v u l a r d i s e a s e o f the heart , 
a s a c o n s e q u e n c e o f e n d o c a r d i t i s o c c u r r i n g in the c o u r s e o f 
d i a b e t e s h a s been d e s c r i b e d b y L e c o r c h é . A c c o r d i n g to his 
s t a t e m e n t it u s u a l l y affects the mitra l , rare ly the aor t i c valve . 
M a g u i r e h a s m e t with o n e or two e x a m p l e s . I t is u n d o u b t e d l y 
v e r y rare , a s in m y p a t h o l o g i c a l e x p e r i e n c e I h a v e o n l y m e t 
with this c o m p l i c a t i o n once. Af fec t ions o f the wall o f the 
hear t a r e c o m m o n , o f which the m o s t ser ious a r e fa t ty a n d 
fibroid degenera t ion , which m a y b e a t t e n d e d b y a t t a c k s o f 
a n g i n a pec tor i s ( V E R G E L E Y ) , b u t t oo often a t t r a c t l itt le 
a t tent ion until d e a t h o c c u r s s u d d e n l y from s y n c o p e . 

D I G E S T I V E S Y S T E M . — A f f e c t i o n s o f the g u m s a r e v e r y 
c o m m o n , the m o s t f requent b e i n g a form o f a t r o p h y in which 
the tee th loosen a n d c o m e out ; b u t there is often m o r e or 
less in f lammat ion present , a n d the g u m s m a y b e s p o n g y a n d 
bleeding . 

CASE 53.—Diabetes Mellitus—thirst—polyuria—wasting—family his-
tory of diabetes—gingivitis—failure of strict diet to remove sugar—some 
improvement in general condition. 

Thomas C , aged thirty-six, engine-fitter, admitted to the General 
Hospital on July 16th, 1889, complaining of thirst, polyuria, weakness and 
wasting. He had been ill four months, his illness having begun with a 
slight cold and sore throat, for which he attended the hospital as an out-
patient for two months without getting better, when he became very 
thirsty, his water increased to seven pints daily, he lost his appetite, his 
tongue was blistered, and his teeth grew loose. He lost weight very 
rapidly—seven pounds in one week—and had continued to waste ever 
since. He had been very weak in the legs lately, but the thirst and 
quantity of water had been less. 

Family History.—Father died aged seventy. Mother died aged sixty, 
of bronchitis. One brother died of diabetes and phthisis. Was married, 
but wife died eighteen months before of inflammation of lungs. Three 
children alive and well. No history of gout in family. 

Previous History.—Could remember no illness except occasional colds, 
and a crop of boils twelve years ago. Gonorrhoea eighteen years ago ; 
no history of syphilis. 

State on Admission.—Patient was a well-developed sparely nourished 
man ; skin moist ; face pale ; lips a good colour. Temperature 98

0
 ; 

Pulse 5 8 ; Respiration 16. Weight 9 st. 5 lbs.; used to weigh 11 st. 
2 lbs. 

Alimentary System.—Teeth bad and loose, gums sore ; tongue large, 
white, rather dry. Appetite fair ; bowels confined. Liver dulness began 
in sixth interspace and extended two fingers breadth below the costal 
border. Splenic dulness normal. 
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Respiratory System.—No cough or pain in chest, but some dyspnoea 
on exertion. Percussion and auscultatory signs normal. 

Circulatory System.—No palpitation or pain ; heart's area not enlarged ; 
apex beat in 5th I. S. inside V. M. L. ; sounds normal. Pulse regular, 
not easily compressible. 

Nervous System.—Knee jerks present. Special senses normal. No 
neuralgic pains or abnormal sensations. Complained of feeling very 
irritable since illness began. 

Genito-urinary System.—Total loss of sexual desire. Urine 92 oz. ; 
sp. gr. 1040, acid, pale amber ; urea 1*5 per cent., a very faint haze of 
albumen ; sugar 7*4 per cent. ; under microscope only bacteria visible. 

Treatment.—Diet: Mutton, beef jelly, milk two pints, Vichy water 
(Haute Rive) and lemon juice. He had no medicine except an occasional 
aperient. His stay in hospital was only troubled by toothache, which 
occurred on July 22nd, and lasted some days. He was made an out-
patient on September 12th, having been in hospital about two months. 

The following table shows the result of treatment. 

Date. Urine. Sp. gr. Urea. Sugar. W t . of Patient. 

July 17th . . . 92 OZ. ΙΟ4Ο i'S p.c. 7*4 P.c. 9 st. 5 lbs. 

» 23rd.. . 96 OZ. IO35 2 8 ρ c. 6*2 p.c. 8 st. 13 lbs. 
30th .. 68 oz. IO37 2*8 p.c. 4*6 p.c. 8 st. 12h lbs. 

Aug. 6th.. . 90 oz. ΙΟ37 — 4*8 p.c. 9 st, 0 lbs. 
14th. . . 100 oz. IO32 2*2 p.C. 3*6 p.c. 9 st. 2 lbs. 

» 19th. . . 80 oz. Ι Ο 3 Ο 2-4 p.c. 2*6 p.c. — — » 22nd.. . 96 oz. ΙΟ36 2*8 p.c. 5*4 p.c. 9 st. 2 lbs. 
>» 25th. . . 106 oz. IO36 

2*8 p.c. 
4*6 p.c. — — >> 29th.. . 96 oz. ΙΟ36 2Ό p.C. 5*i p.c. — — Sept. ist... CO oz. I O 3 7 — 5 7 P.c. — — 

>» 5th.. . 96 oz. ΙΟ4Ο ι·8 p.c. 5*4 P.c. — — » 8th.. . 98 oz. IO39 2-5 p.c. 5*4 P.c. — — nth. . . 106 oz. IO36 2*1 p .C 4Ό p.c. 9 st. 92 l
b s 

After becoming an out-patient he continued to gain weight, until he 
reached 10 stone. He passed about five pints of water daily. In Dec. 
he complained of profuse sweating. He was treated with various drugs— 
opium, cocaine, and phosphorus—without any very definite effect ; but on 
the whole he had made progress up to the time he was last seen (April 
29th, 1890). 

T h e mouth is generally dry, but salivation m a y be profuse 
(ROLLO). Occasional ly complaint is made of hot sour risings 
into the mouth, causing the teeth to feel as if they were set on 
edge (ROLLO). P a v y has described a sense of emptiness at 
the pit of the stomach. Rosenstein states that the gastric 
juice often contains no free hydrochloric acid, which m a y be 
due to nervous causes, but where permanent is the result of 
atrophy of the glands from interstitial gastritis. Gans has 
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e x a m i n e d the s t o m a c h in e leven c a s e s o f d i a b e t e s a n d found 
the d i g e s t i v e c a p a c i t y a n d m o b i l i t y o f the s t o m a c h a l w a y s 
normal . O n the o ther h a n d H o n i g m a n n found o u t o f seven 
c a s e s free h y d r o c h l o r i c a c i d a b s e n t in three. In m y c a s e s I 
h a v e o b s e r v e d a b s e n c e o f free h y d r o c h l o r i c ac id , with n o 
deficient d i g e s t i v e ac t ion in the filtered g a s t r i c content s or loss 
o f m o t o r power, b u t I h a v e not e x a m i n e d m a n y c a s e s . H e l l e r 
h a s s t a t e d t h a t the g a s t r i c j u i c e c o n t a i n s s u g a r , but P o n o m a r o f f 
den ies this. Ulceration o f the s t o m a c h a n d intes t ines m a y 
occur, g i v i n g r ise to v o m i t i n g a n d diarrhoea. T h e bowe l s a r e 
g e n e r a l l y c o n s t i p a t e d , b u t diarrhoea is s o m e t i m e s present , 
g e n e r a l l y d e p e n d i n g on c a t a r r h . 

CASE 54.—Diabetes Mellitus—rheumatic pains—polyuria—thirst— 
emaciation—improvement on diet and opium—diarrhoea—failure of 
jamboL 

Mary P., aged fifty-three, attended as an out-patient on May 4th, 1886, 
complaining of pains in the back and legs, thirst, loss of flesh, and of pass-
ing a great quantity of water. She had been ill four years. The quantity 
of water in twenty-four hours was about nine pints, sp. gr. 1030, loaded 
with sugar. She was treated by anti diabetic diet, extract of opium (gr. 
i.) three times daily, and allowed saccharin as a sweetening agent. On 
this treatment the quantity of urine fell rapidly to four pints in twenty-
four hours, and thirst was lessened. The following year she began to 
suffer from repeated diarrhoea. Jambol was tried as a substitute for 
opium, with some temporary rise in the quantity of water. The diarrhoea 
had to be kept in check by the use of chalk and opium ; the urine re-
mained about the same, four pints, sp. gr. 1039, when last seen in Sept. 
1887. 

E d w a r d s h a s re la ted the c a s e o f a child, a g e d seven, w h o 
after suffer ing from s y m p t o m s o f d i a b e t e s for three or ' four 
months , w a s se ized s u d d e n l y with p a i n a n d t e n d e r n e s s over 
the a b d o m e n . E x a m i n a t i o n s h o w e d a c o n s i d e r a b l e q u a n t i t y 
o f asc i t i c effusion. T h e t e m p e r a t u r e w a s 1 0 2

0
. H i s d i a g n o s i s 

w a s acute peritonitis with effusion. D e a t h occurred the s a m e 
night , b u t no a u t o p s y a p p e a r s to h a v e been m a d e . 

Hirschfe ld h a s d e s c r i b e d a t y p e o f d i a b e t e s in which a s s i m i -
lat ion o f a l b u m e n a n d fats is def ic ient; it is c h a r a c t e r i s e d b y 
e a r l y a t t a c k s o f col ic which d o not occur later, b y a b s e n c e o f 
po lyur ia , a n d s o m e t i m e s b y whit ish faeces t h o u g h no l u m p s of 
fat a r e vis ible . H e s u g g e s t s the v e r y p r o b a b l e e x p l a n a t i o n 
t h a t the col ic is p a n c r e a t i c , a n d t h a t the d i s e a s e is d u e t o 
calcul i in the p a n c r e a t i c d u c t s e t t i n g u p a t r o p h y o f the 
g l a n d . 

Jaundice m a y occur a s a n a c c i d e n t a l c o m p l i c a t i o n , a n d on 
its supervent ion the s u g a r a s a ru le d i s a p p e a r s f rom the urine, 
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b u t th is is n o t a l w a y s the c a s e , a s s h o w n in C a s e 28 ( p a g e 

231). 
Cirrhosis o f the l iver is m o r e o f a p a t h o l o g i c a l than a 

cl inical c o m p l i c a t i o n , b u t e n l a r g e m e n t o f th is o r g a n c a n b e 
n o t u n c o m m o n l y d e t e c t e d on p h y s i c a l e x a m i n a t i o n , a n d is d u e 
t o a p r o c e s s o f interst i t ia l i n f l a m m a t i o n which in a cer ta in 
n u m b e r o f c a s e s l e a d s to a t r o p h y . In s o m e c a s e s , a s a l r e a d y 
m e n t i o n e d , the c irrhos i s is o f a p e c u l i a r charac ter , a n d g i v e s 
r ise to the t y p e ca l l ed b y H a n o t diabète bronzé, o f which t h e 
fo l lowing c a s e is a n e x a m p l e : — 

CASE 5 5.—Bronzed Diabetes—glycosuria—polyuria—thirst—wasting— 
enlarged liver—pigmentation of skin. 

Henry S., aetat 47, admitted March 6th, 1891, complaining of thirst and 
loss of flesh. He had been ill only two mon hs. 

Family History.—Father died of consumption at the age of 36; mother 
died aged 77, but he cannot say from what cause. Two brothers are said 
to " suffer from their livers," one is in America, the other at home, both 
have dark complexions and have got darker of late years. Three sisters 
are alive and in good health ; they are not particularly dark skinned. 

Personal History.—Patient is married, the father of six healthy children : 
in addition, his wife has had six miscarriages. He has a comfortable 
home and surroundings. He is by trade a glass cutter, and he worked at 
it up to the age of thirty-two, when he took a public house which he held 
for eleven years ; then he tried to resume his trade but found that his eye-
sight had become weak, so that he became a grocer's shopman. He has 
enjoyed very good general health until recently ; he has never met with 
any serious injury ; there is a doubtful history of syphilis in youth, viz., 
a sore not followed by any constitutional symptoms ; six years ago he had 
typhoid fever : he denies having been intemperate, but admits that he 
had been taking a little spirits every day. 

Present Illness.—About six weeks ago he noticed there was a dull 
aching pain in the lower part of his back, his friends told him he 
looked thinner, his thirst became insatiable, and his urine was pale 
and abundant. 

State on Admission.—Patient is a well developed, sparely nourished 
man, 5-ft. 8-in. in height, weight 10-st. 4-lbs. ; he was 11-st. a few weeks 
ago. His complexion is a very dark olive ; but the skin becomes abruptly 
paler near the root of the hair ; the rest of the body is not so dark as the 
face ; the conjunctivae are very dark and injected. He says that he has 
been getting darker since he was about thirty years of age. Temp. 37*6°, 
Pulse 54, Resp. 20. His lips and gums are dark in colour, and the latter 
bleed easily : his teeth are worn down evenly (gouty?) but fairly sound. 
Tongue dry and furred in centre. Bad taste in mouth in morning ; 
appetite good ; no discomfort after meals, nausea or vomiting ; bowels 
confined. There is tenderness on palpation below the costal margin 
and the edge of the liver can be felt below the ribs. The liver dulness 
in the vertical mammillary line is 5 inches ; splenic dulness \ \ inch. 
The circulating and respiratory systems are normal. He complains of 
pain before passing water, and of too frequent micturition ; he has to get 

21 
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up two or three times in the night. Quantity 140 oz., sp. gr. 1036, pale 
straw colour, acid, a very faint haze of albumen, sugar 8 per cent., urea 
0 7 per cent., acetone present, no ferric chloride reaction. Later in the 
case this reaction was constant. His blood showed corpuscles 91 per cent. ; 
haemoglobin 60 per cent. On his attention being drawn to his liver he 
told us that ten years ago his doctor had treated him for "enlarged liver," 
but he could not say whether he was cured. He was discharged on 
April 18th, unrelieved. 

M a r i e h a s written a v e r y g o o d a c c o u n t o f th is condi t ion , 
which he prefers to r e g a r d a s a d i s t inc t m o r b i d ent i ty a p a r t 
f rom d iabe te s . 

E N T E R I C F E V E R . — T h e r e s e e m s to b e a m o r e t h a n o r d i n a r y 
l iabi l i ty in d i a b e t i c s t o suffer from enter ic fever. N u m e r o u s 
c a s e s h a v e been reco rd ed b y R a y e r , Gr ie s inger , B a m b e r g e r , 
G e r h a r d t , R y b a a n d P l u m e r t , Se i fert , E b s t e i n , etc. T h e 
s u g a r m a y d i s a p p e a r d u r i n g the c o u r s e o f the fever. T h e 
p r o g n o s i s is s a i d b y E b s t e i n to b e unfavourab le . B e r n a r d 
n o t e d the a b s e n c e o f g l y c o g e n from the l ivers o f fever 
pat i ent s . N o e l P a t o n s a y s t h a t in a n i m a l s d i m i n i s h e d 
h e a t e l iminat ion increase s g l y c o g e n e s i s , b u t in fever p r o -
c e s s e s d u e to the g r o w t h o f m i c r o - o r g a n i s m s , th i s function 
i s d imin i shed . 

CASE 56.—Diabetes Mellitus—poly m ia—thirst—wasting—intercurrent 
pyrexia resembling typhoid. 

Agnes L., eight, school girl, was admitted into hospital on February 
7th, 1887, complaining of thirst, hunger, headache, and passing a large 
quantity of water. 

History.—Her mother had noticed that these symptoms had been 
coming on for six months, as she was constantly drinking water and losing 
flesh. She had been previously pretty well, but never strong since she 
was four years old. Her sister was with her in the hospital with diabetes, 
and another child had died of the same disease at the age of eleven. Six 
others and the father and mother were alive and well. Nothing was 
known of any other cases of diabetes in the family. 

Condition on Admission.—She was a small, ill-nourished child, of 
strumous appearance. Temp. 98

0
, Pulse 96, Resp. 18. Her tongue was 

dry and clean ; the only abnormal signs were deficient resonance and 
feeble breath sounds at the left apex. Urine 580z., sp.gr. 1013, acid, 
contained 3 per cent, of sugar ; no albumen. 

Progress of Case.—She was dieted and treated by alkalies and cod liver 
oil. On this treatment the urine increased in amount, but the sugar 
diminished and w as often absent. She gained weight ; but in the middle 
of February she complained of her throat being sore, and though there 
was nothing to be seen, her temperature for five days was io i° each 
evening. During this time the urine fell from 80, 90, or even 130 oz. to 
30, 40, or 50 oz. daily, sometimes containing no sugar. 

The temperature was normal on the 18th and 19th ; on the 20th it 
rose to ioo° ; was normal on the 21st ; then began to rise, and for the next 

http://sp.gr
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Fij. 67. 

On the 28th February, and ist, 2nd and 3rd March, some very 
suspicious looking spots were seen on the abdomen, and on one day 
she passed what was said to be quite a typical typhoid stool ; but no 
other spots came out, and on the 8th the temperature was normal. 
During the period of fever the urine was never more than 44 oz. daily, 
and sometimes under 20 oz., while there was often no sugar present, 
and never more than 0 7 per cent. 

After this she went on fairly well, but it was difficult to feed her. On 
her discharge she was improved in appearance, and had gained 6 lbs. in 
weight. 

R H E U M A T I S M . — R h e u m a t i c m u s c u l a r p a i n s a r e v e r y 
c o m m o n in d i a b e t e s . A p a t i e n t w h o w a s t a k i n g \ γ 2 oz. o f 
d i l u t e lac t i c a c i d da i ly , c o m p l a i n e d o f p r o f u s e s w e a t i n g a n d 
p a i n , b u t there w a s n o r i se o f t e m p e r a t u r e nor a n y swe l l ing 
o f the jo in t s . 

CASE 57.—Diabetes Mellitus—thirst—polyuria—rhetimatic pains— 
night sweats. 

John B„ aged fifty-five, wire drawer, was admitted into the General 
Hospital on September 19th, 1889, complaining of polyuria, wasting, and 
pain in the morning in the left shoulder. About sixteen months ago he 
"began to complain of pains which he attributed to rheumatism, and his 
water was greatly increased, the necessity to pass it causing him to rise 
five or six times in the night. He was very thirsty and drank about a 
gallon of water or beer daily. A few months later he began to sweat very 
"badly at night. 

fifteen days described a course very like that of a typhoid relapse (Fig. 67). 
She complained of abdominal pain, her tongue was dry and coated, her 
face flushed, and the spleen was distinctly enlarged. 



324 DIABETES. 

Previous History.—He had never been very well, and for the last twenty 
years had suffered from winter cough. 

Fa7nily History.—Father died aged sixty-eight. Mother died aged 
sixty, alter a paralytic stroke. One brother died of pleurisy ; two were 
living, one of whom suffered from rheumatism and sciatica. A sister died 
from tumour of the breast, which was removed ; two others were living in 
fair health.. He did not know of any case of diabetes or phthisis in the 
family. 

State on Admission—He was a slenderly-developed, sparely nourished 
man, with pale cheeks and lips ; skin normal, moist ; he said it used to 
itch badly in the early part of his illness, and that three or four of his 
fingers gathered, but he had had no eruption. Temp. 9 8

0
 ; Pulse, 84 ; 

Resp. 14. Weighed 6 stone 12 lbs., and six months before weighed 7 
stone 

Alime?itary System.—Teeth fairly good, had been loose at times, and 
occasionally ached ; they were much discoloured. Tongue large, covered 
on dorsum with a moist white paste. Thirst and appetite varied ; some-
times they were marked. No pain after food. Bowels regular. Liver 
dulness in V.M.L. 4J inches. Splenic dulness in M.A.L. i \ inches. 

Respiratory System.—No cough, pain, or dyspnoea. Percussion note 
resonant. Breath sounds normal. 

Circulatory System.—No pain, palpitation, or dyspnoea. Area of cardiac 
dulness not altered. Apex beat in 5th I.S. in V.M.L. Sounds normal ; 
pulse regular, full ; artery rather hard. 

Nervous System.—Eyesight very bad ; ophthalmoscopic appearances 
normal : marked hypermetropia. 

Urinary Syste?n.— \Jx'mz 116 oz., 1035, acid, pale limpid, urea 0 7 per 
cent. ; no albumen ; sugar 6 per cent. 

Treatment.—Diet: House diet, green vegetables, Vichy water and 
lemon juice. 

Sept. 20th. Ordered Ext. Opii, gr. j . , three times daily. 
Oct. 4th. He was put on a course of Liq. Arsenicalis, beginning with 

5 minims thrice daily, the dose to be increased 1 minim each day. 
Oct. 17th.—He was made an out-patient. 
The following table shows the progress made. 

DATE. URINE. SP. GR. UREA. SUGAR. WT. OF PATIENT. 

September 19th 13« I O 3 5 π p. c. 6-4 p. c. 
>> 22nd 84 I O 3 5 i*5 p. 

c
- 5 7 p. c. — 

»? 25 th 1031 ο·8 p. c. 4*8 p. c. 7 St. 2 lbs. 
October 2nd I I 8 1031 2*3 Ρ- c. 3 7 Ρ- c. — 

6th I 3 O 1035 2.3 p. c. 5-2 p. c. 7 St. ι lb. 
>> 10th 98 1040 ι-9 p. c. 4-8 p. c. — — 

13th I 2 6 1035 π p. c. 4'4 Ρ- c — 
16th I I 4 1034 r 6 p. c. 4'8 p. c. 7 St. 5 lbs. 

During the last fortnight of his stay in hospital his urine gave the re-
action of acetone, but this did'not have any consequences. He has since 
been kept under observation as an out-patient, and treated with cocaine, 
phosphorus, and salicylate of soda, without any decided benefit. On 
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March 25th, 1890, he weighed 6 stone 9 lbs., having recently lost weight, 
and on careful examination it was found that his liver dulness measured 
5̂  inches in. the V.M.L., passing 3 inches below the costal border. 

T h i c k e n i n g a n d s h o r t e n i n g o f t h e p a l m a r a p o n e u r o s i s 
( D u p u y t r e n ^ c o n t r a c t i o n ) h a v e b e e n s e v e r a l t i m e s r e c o r d e d 
( C A Y A L A , B O R D I E R ) . 

N E W G R O W T H S . A c c o r d i n g to s o m e author i t i e s d i a b e t i c 
p a t i e n t s a r e s p e c i a l l y l i ab l e to the f o r m a t i o n o f t u m o u r s , b u t 
they a r e o f re la t ive ly s l o w g r o w t h ( T U F F I E R ) . 
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C H A P T E R X X . 

D I A B E T I C C O M A . 

PROUT w r o t e t h a t d i a b e t i c s m a y b e c o n s i d e r e d a s e x i s t i n g 
on the b r i n k o f a prec ip ice , a n d s ince P r o u t s t i m e the very 
p r e c a r i o u s t e n u r e b y which they h o l d their l ives h a s c o m e tc 
b e v e r y g e n e r a l l y r e c o g n i s e d . W e a r e all a w a r e o f the g r e a t 
r i s k s to which t h e y e x p o s e t h e m s e l v e s in t rave l l ing , p r o b a b l y 
on a c c o u n t o f the u n a v o i d a b l e a n n o y a n c e s , a s well a s fa t igue , 
which trave l l ers even in t h e s e d a y s m u s t p u t u p with. V i o l e n t 
m e n t a l e m o t i o n s a n d b o d i l y f a t i g u e a r e well k n o w n d a n g e r s 
which we c a n n o t b e t o o careful to w a r n our d i a b e t i c p a t i e n t s 
to avo id . 

I t is u n d e r s t o o d t h a t d i a b e t i c s a r e m o r e l iable than other 
p e r s o n s to t h e u s u a l sor t o f a c c i d e n t s t h a t befal l a n y one 
o c c a s i o n a l l y : t h u s a d i a b e t i c is m o r e l ike ly to h a v e a n a t t a c k 
o f p l e u r i s y or p n e u m o n i a , a n d s u c h i n f l a m m a t i o n s not unfre-
q u e n t l y p a s s on to b r e a k i n g d o w n o f the lung , or even t o 
g a n g r e n e o f the in f lamed par t . B u t b e s i d e s this s p e c i a l p r e -
d i s p o s i t i o n to i n f l a m m a t o r y d i s e a s e s , there is a c o m p l i c a t i o n 
o f d i a b e t e s which h a s s o m e t h i n g charac ter i s t i c a n d pecul ia i 
in it, s o t h a t o f l a t e y e a r s it h a s rece ived a g o o d d e a l of 
a t t en t ion from s o m e of the b e s t c l inical o b s e r v e r s . I t differs 
from t h o s e a l r e a d y a l l u d e d to b y the a l a r m i n g r a p i d i t y with 
which d e a t h m a y s u p e r v e n e in the m i d s t o f a p p a r e n t g o o d 
heal th . T h i s it is t o which the n a m e o f D i a b e t i c C o m a 
h a s been g iven , f rom c o m a b e i n g the final a n d m o s t c o n s t a n t 
p h e n o m e n o n . 

A s is well known, d i a b e t i c c o m a w a s d e s c r i b e d b y K ü s s -
m a u l , in 1874. H i s p a p e r d i d no t m e e t with t h e a t t en t ion it 
d e s e r v e d , in this country , until pub l i c interes t in the s u b j e c t 
w a s a r o u s e d b y S i r W . F o s t e r ' s g r a p h i c descr ip t ion o f two c a s e s 
which h a d c o m e u n d e r h is o b s e r v a t i o n , in a p a p e r r e a d a t t h e 
M a n c h e s t e r m e e t i n g o f the B r i t i s h M e d i c a l A s s o c i a t i o n , in 
1877. S i n c e t h a t t ime , m a n y o ther c a s e s h a v e been recorded , 
a n d the g e n e r a l c l inical h i s t o r y o f the condi t ion h a s been 
e l a b o r a t e d b y m a n y writers . 
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E T I O L O G Y . — T h e f r e q u e n c y with which d e a t h s f rom this 
c a u s e occur , m a y b e inferred f rom the s t a t e m e n t o f M a c k e n z i e , 
t h a t o f the i n s t a n c e s o f fa ta l d i a b e t e s co l l ec ted b y h i m from 
t h e r e g i s t e r s o f the L o n d o n H o s p i t a l , al l t h o s e u n d e r the 
a g e o f twenty-f ive , wi th o n l y o n e e x c e p t i o n , h a d d i e d o f 
c o m a . 

T h e s t a t i s t i c s o f G u y ' s a n d t h e L o n d o n H o s p i t a l , s h o w v e r y 
c l ear ly the g r e a t e r f r e q u e n c y of th i s m o d e o f t e r m i n a t i o n o f 
d i a b e t e s in y o u n g p e r s o n s , s o t h a t youth a p p e a r s to b e a 
p r e d i s p o s i n g c a u s e . Sex h a s n o s p e c i a l inf luence t h a t h a s 
been y e t m a d e out , nor d o e s s u c h a n inf luence s e e m p r o b a b l e . 
Condition of life a l s o a p p e a r s u n i m p o r t a n t . 

Constipation h a s been a m a r k e d feature . I t o c c u r s m o s t 
c o m m o n l y in acute c a s e s , a n d , a s p r o v e d b y the post mortem 
e x a m i n a t i o n o f the intes t ines , h a s e x i s t e d to a far g r e a t e r 
e x t e n t t h a n h a d b e e n s u s p e c t e d d u r i n g life, s o t h a t I r a t e it 
h i g h l y in t h e l ist o f p r e d i s p o s i n g c a u s e s . T h a t the in tes t ines 
a r e the s e a t o f n u m e r o u s f e r m e n t a t i v e a n d p u t r e f a c t i v e p r o -
c e s s e s is n o w well known, a n d it is e a s y to u n d e r s t a n d t h a t 
c o n s t i p a t i o n a c t s u n f a v o u r a b l y in two w a y s : ( 1 ) , b y d i m i n i s h -
i n g e l imina t ion o f effete m a t t e r b y o n e o f i ts o r d i n a r y a n d 
m o s t i m p o r t a n t c h a n n e l s , a n d (2 ) , b y a f f o r d i n g t i m e for the 
d e v e l o p m e n t o f f e r m e n t a t i v e p r o c e s s e s g i v i n g r ise to the 
format ion o f t o x i c s u b s t a n c e s which m a y b e a b s o r b e d into 
the b lood . 

I t is o n l y t o o t r u e t h a t the life o f a d i a b e t i c h a n g s b y a 
t h r e a d , a n d we c a n n o t b e too careful or t o o p e r s i s t e n t in our 
w a r n i n g s . A b o v e all w e s h o u l d not a l low c a s e s o f a d v a n c e d 
d i a b e t e s to trave l ; t oo m a n y o f t h o s e w h o g o to foreign 
h e a l t h r e s o r t s in the h o p e o f finding a cure , d i e o f c o m a 
v e r y s o o n af ter their arr iva l . T h i s fact w a s ins i s t ed on b y 
P r o u t , a n d is well i l lu s t ra ted by e x a m p l e s re la ted b y the 
p h y s i c i a n s a t the F r e n c h a n d G e r m a n s p a s f requented b y 
d iabe t i c s . Cl in ica l e x p e r i e n c e h a s s u g g e s t e d the d a n g e r s o f 
muscular fatigue, nervous shock, a n d exposure to cold. 

B o n d a n d W i n d l e in their r e m a r k s on a fata l c a s e o f d i a b e t i c 
c o m a which o c c u r r e d a t the G e n e r a l H o s p i t a l , s a y t h a t the 
c h a n g e f rom o r d i n a r y d ie t to r ichly a l b u m i n o u s food h a s been 
p r e s e n t a s a factor in this a n d o n e o ther c a s e u n d e r their o b s e r -
vat ion . W h i l e no t d o u b t i n g the inf luence which g r e a t a n d 
s u d d e n c h a n g e s in d ie t c a n p r o d u c e in t h e s y s t e m , it is n o t e -
w o r t h y t h a t in the c a s e p u b l i s h e d b y m y c o l l e a g u e , D r . 
R i c k a r d s , the p a t i e n t w a s t a k i n g o r d i n a r y diet. 
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P A T H O L O G Y . — O u r k n o w l e d g e o f the p a t h o l o g y o f th is 
s u b j e c t h a s been m u c h w i d e n e d , a n d our v iew o f it h a s g a i n e d 
m u c h in c o m p r e h e n s i v e n e s s from t h e wr i t ings o f S e n a t o r , w h o 
h a s s o u g h t to e s t a b l i s h the e x i s t e n c e o f a se l f - infect ive p r o -
cess , d e p e n d e n t u p o n t h e f o r m a t i o n o f t o x i c s u b s t a n c e s in 
n o r m a l or p a t h o l o g i c a l cav i t i e s o f the b o d y , which, o c c u r r i n g 
in m a n y o ther c o n d i t i o n s b e s i d e s d i a b e t e s , g i v e s r i se to p h e n o -
m e n a e s s e n t i a l l y ident ica l with t h o s e d e s c r i b e d b y K ü s s m a u l . 
H e h a s r e c o r d e d seven s u c h c a s e s ; two o f chronic cys t i t i s , 
two o f g a s t r i c cancer , a n d three o f pern ic ious anaemia. In 
none d i d the ur ine c o n t a i n a n y s u g a r , or g i v e a reac t ion with 
ferric chloride . R i e s s h a s d e s c r i b e d e igh t c a s e s in anosmia , 
five in anaemia with renal d i s e a s e , a n d four in g a s t r i c a n d 
h e p a t i c cancer . V o n J a k s c h h a s p u b l i s h e d a c a s e o f " c o m a 
c a r c i n o m a t o s u m , " in a p a t i e n t the s u b j e c t o f g a s t r i c cancer , 
the ur ine c o n t a i n i n g a c e t o n e a n d a c e t o - a c e t i c a c i d b u t n o 
s u g a r . L i t t e n h a s d e s c r i b e d o n e c a s e which o c c u r r e d u n d e r 
w h a t h e ca l l s " d y s p e p t i c condi t ions ," a n d which t e r m i n a t e d 
in recovery , b u t t h e p a t i e n t w a s a b o y c o n v a l e s c i n g from 
s c a r l a t i n a , a n d suffer ing a t the t i m e from a l b u m i n u r i a . 

I a m , therefore , d i s p o s e d to a c c e p t the v iew t h a t K u s s m a u l ^ 
c o m a , if I m a y b e p e r m i t t e d to u s e this c o n v e n i e n t t e r m , is 
not res tr i c ted in i ts o c c u r r e n c e to c a s e s o f d i a b e t e s , b u t m a y 
b e m e t with in s evera l o ther d i s e a s e s , e s p e c i a l l y in t h o s e in 
which the s t a t e o f the b l o o d h a s u n d e r g o n e p r o f o u n d p a t h o -
log ica l a l terat ion . 

T h i s is p r o v e d b y the c a s e o f H a r r i e t B . , which is p u b -
l i shed a t l eng th a t p a g e 62. In t h a t c a s e , the c a u s e o f the 
c o m a w a s p y o n e p h r o s i s with renal ca l cu lus , a n d there w a s 
no g l y c o s u r i a , b u t the t y p e o f c o m a c o r r e s p o n d e d to K u s s -
m a u l s descr ip t ion . 

V a r i o u s theor ies h a v e been b r o u g h t forward to a c c o u n t for 
the s y m p t o m s . A s is well known, K ü s s m a u l a d o p t e d t h e 
v iew t h a t the p h e n o m e n a d e p e n d e d u p o n p o i s o n i n g o f the 
nerve centres b y ace tone . 

Acetonœmia w a s n o t a l t o g e t h e r a new i d e a in p a t h o l o g y , a s 
P e t t e r s , a s l o n g a g o a s 1857, h a d found a c e t o n e in the b l o o d , 
e x p i r e d air, a n d urine, o f a s e v e r e c a s e o f d i a b e t e s . L a t e r on 
K a u l i c h not iced an a c e t o n e - l i k e smel l in the ur ine o f p a t i e n t s 
suf fer ing f rom var io la , t y p h u s , a n d p n e u m o n i a . T h e p r e s e n c e 
o f a c e t o n e in d i a b e t i c ur ine w a s s u b s e q u e n t l y conf i rmed b y 
C a n t a n i , K a u l i c h , R u p s t e i n , a n d F le i scher . T h e r e is v e r y 
l i t t le d o u b t t h a t a c e t o n e is f requent ly p r e s e n t in the ur ine of 
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d i a b e t i c s , b u t it is m e t with in m a n y o ther d i s e a s e s ; t h u s 
B u l l , who i n v e s t i g a t e d th is p o i n t a t m y reques t , found 
it p r e s e n t in five o u t o f t w e n t y - o n e c a s e s o f p n e u m o n i a , in 
a c u t e chorea , in tes t ina l col ic , tonsi l l i t i s , f rac tures , b u r n s , a n d 
contus ions . 

T h e b l o o d of S a r a h L . ( C a s e 6 0 ) w a s d i s t i l l ed v e r y c a r e -
fully, b u t n o a c e t o n e c o u l d b e d e t e c t e d in the d i s t i l la te . 
T h e s e i n v e s t i g a t i o n s w e r e c o n d u c t e d in Prof. T i l d e n ' s l a b o r a -
tory , where I h a d the g r e a t a d v a n t a g e o f his k i n d a s s i s t a n c e 
a n d co -opera t ion . M o r e o v e r , Dr . M a c M u n n cou ld find n o n e 
in the b l o o d o f F . R . W. ( C a s e 58). 

A n o t h e r diff iculty in t h e w a y o f a c c e p t i n g the v iew t h a t 
a c e t o n e m i a is the c a u s e o f t h e s e t o x i c s y m p t o m s , is t h a t it 
h a s not been p r o v e d t h a t a c e t o n e is c a p a b l e o f g i v i n g r i se t o 
s i m i l a r p h y s i o l o g i c a l effects. K ü s s m a u l o b t a i n e d resu l t s which 
were o f a not v e r y d e c i d e d c h a r a c t e r , b u t m o r e recent ly 
S a l o m o n a n d B r i e g e r h a v e s h o w n t h a t a c e t o n e in l a r g e d o s e s 
p r o d u c e s n o effect on a n i m a l s or m e n , even when d iabet ic . 
T h e urine o f the s u b j e c t s o f t h e s e e x p e r i m e n t s h a d n o s m e l l 
o f a c e t o n e , g a v e n o reac t ion with ferric ch lor ide , nor a n y o f 
the c h e m i c a l r e a c t i o n s o f a c e t o n e , s o t h a t it m u s t h a v e been 
d e s t r o y e d in the b o d y 

S i m i l a r e x p e r i m e n t s b y the s a m e o b s e r v e r s with a c e t o -
ace t i c ac id , c a u s e d a c e t o n e to a p p e a r in the urine, w h e r e it 
a n n o u n c e d its p r e s e n c e b y i ts smel l , the i o d o f o r m react ion , 
a n d its charac ter i s t i c c o m b i n a t i o n with b i s u l p h i d e o f 
s o d a , b u t in n o c a s e d i d t h e ur ine g i v e t h e ferric ch lor ide 
react ion . 

V e r y l a r g e d o s e s w e r e wi thout a n y n o t i c e a b l e effect ; 
nei ther d y s p n o e a nor s o m n o l e n c e w a s p r o d u c e d ; af ter the 
d o s e s h a d been c o n t i n u e d for m a n y d a y s , there w a s s o m e 
lo s s o f a p p e t i t e , a n d the b r e a t h a c q u i r e d a p e c u l i a r a r o m a t i c 
smel l . 

P e n z o l d t h a s s t a t e d t h a t when e x c r e t i o n t h r o u g h t h e l u n g s 
is r e t a r d e d , the in troduct ion o f l a r g e q u a n t i t i e s o f a c e t o n e into 
t h e c irculat ion o f r a b b i t s , is fo l lowed b y i n t o x i c a t i o n , h e b e t u d e , 
a n d c o m a , a n d he c o n t e n d s t h a t when the l u n g s a r e d i s a b l e d 
f rom a n y c a u s e , t h e s e r e s u l t s will fol low a c e t o n e m i a in m a n . 
U n f o r t u n a t e l y for the a p p l i c a t i o n o f t h e s e fac t s to the 
e x p l a n a t i o n o f the c a s e s u n d e r cons idera t ion , the a b s e n c e o f 
p u l m o n a r y c o m p l i c a t i o n s h a s b e e n s p e c i a l l y n o t e d in the 
m a j o r i t y o f them, a n d h a s even f o r m e d the b a s i s for a n 
a p h o r i s m , viz., " t h a t when p u l m o n a r y d i s e a s e is a b s e n t or 
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s l ight , the o c c u r r e n c e o f c o m a is m o r e to b e feared, e s p e c i a l l y 
t h e y o u n g e r the p a t i e n t a n d the m o r e a c u t e t h e d i s e a s e . " 
( M A C K E N Z I E . ) 

S e n a t o r in the p a p e r a l r e a d y a l l u d e d to s u g g e s t s t h a t tri-
methylamine m a y b e the t o x i c a g e n t , b u t a d v a n c e s l itt le 
e v i d e n c e in favour o f th is h y p o t h e s i s . 

M i n k o w s k i h a s d i s c o v e r e d the p r e s e n c e in the b l o o d o f 
d i a b e t i c s o f l a r g e q u a n t i t i e s o f a n a c i d , which h e be l i eves h e 
h a s identif ied a s ß-oxybutyric acid, o n e o f t h e i s o m e r i c ser ies 
o f b u t y r i c ac ids , a n d h a s i n t r o d u c e d a new theory b y ca l l ing 
a t t en t ion to the t o x i c inf luence o f l a r g e q u a n t i t i e s o f a c i d s 
when i n t r o d u c e d into the b o d y . V o n N o o r d e n be l i eves t h a t 
th is a c i d is the e s sent ia l c a u s e o f the c o m a . H e p o i n t s ou t 
t h a t its p r e s e n c e m a y b e inferred when the ur ine is d e x t r o -
t a t o r y after the g l u c o s e h a s been r e m o v e d b y t i trat ion 
with F e h l i n g , or prec ip i ta t ion b y b a s i c a c e t a t e o f l ead a n d 
a m m o n i a . 

W a l t e r , in the c o u r s e o f s o m e r e s e a r c h e s into the effects o f 
acids on the a n i m a l o r g a n i s m , no t i ced t h a t in r a b b i t s the 
in troduct ion into the s t o m a c h o f l a r g e q u a n t i t i e s o f d i lu t ed 
p h o s p h o r i c a n d h y d r o c h l o r i c a c i d s w a s fo l lowed b y "dyspnoea , 
d e p r e s s i o n o f the heart ' s act ion , a n d d e a t h b y co l lapse ." Post 
^mortem e x a m i n a t i o n s h o w e d in s o m e c a s e s eros ion o f the 
m u c o u s m e m b r a n e o f the s t o m a c h , a n d the c o a g u l a t i o n o f 
the b l o o d w a s d e l a y e d . T h e ob jec t ion t h a t t h e s y m p t o m s 
m i g h t h a v e been d u e t o the local a c t i o n o f the a c i d s on the 
s t o m a c h , w a s d i s p r o v e d b y the effects o f subcutaneous in jec -
t ions o f a lka l i e s , which p r e v e n t e d or cut t h e m short . F r o m 
his inves t iga t ion , h e arr ived a t the conc lus ion t h a t the d e -
a l k a l i s a t i o n o f the b l o o d b y the in troduct ion into t h e b o d y o f 
e x c e s s o f ac ids , c a u s e s first s t i m u l a t i o n , a n d la ter on p a r a l y s i s 
o f the r e s p i r a t o r y centre . 

I t is i m p o r t a n t to not ice t h a t / 3 - o x y b u t y r i c a c i d is c a p a b l e 
o f b r e a k i n g u p to form d i -ace t i c ac id , which y i e l d s on d e c o m -
pos i t ion a c e t o n e a n d c a r b o n i c ac id , s o t h a t this s u b s t a n c e 
m u s t b e r e g a r d e d a s b e i n g n e a r l y a l l i ed to ace tone . 

B i n z h a s found t h a t s o d i u m b u t y r a t e p r o d u c e s c o m a in 
ca t s . 

L a t h a m h a s s u g g e s t e d the fo l lowing theoret ica l e x p l a n a t i o n 
o f the p r o d u c t i o n o f a t o x i c s u b s t a n c e in the b lood . H e 

( O H 
t h i n k s tha t the s e c o n d c y a n - a l c o h o l C 2 H 4 | is c o n v e r t e d 

b y h y d r a t i o n into lact ic ac id , which if not c o m p l e t e l y 
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o x i d i s e d in to C 0 2 a n d H 2 0 w o u l d first form a l d e h y d e , 

t h u s : — 

c
>

H
< { œ o H + ° = { c o k + C O 2 + H 2O . 

Lactic Acid. Acetic Aldehyde. 

T h e n b y c o n d e n s a t i o n : — 

3 C 2 H 4 Ο = C 6 H 1 2 0 3 

Paraldehyde. 

T h i s is a h y p n o t i c , a n d w o u l d c a u s e d r o w s i n e s s . 

O r h e s u g g e s t s t h a t t h e th ird c y a n - a l c o h o l C 3 H 6 I O H 
m i g h t b e h y d r a t e d into o x y b u t y r i c ac id . ( C N 

In s p i t e o f the n e g a t i v e re su l t s o f m o s t post mortem e x a m -
inat ions , a n a t t e m p t w a s m a d e b y S a n d e r s a n d H a m i l t o n to 
find a s t r u c t u r a l b a s i s for t h e s e s y m p t o m s . T h e i r view, a s 
is well known, w a s t h a t the r e s p i r a t o r y a n d n e r v o u s p h e n o -
m e n a a r e c a u s e d b y fat e m b o l i s m o f the p u l m o n a r y a n d 
cerebra l capi l lar ies . T h e y b a s e d this t h e o r y on the re su l t s 
o f the post mortem e x a m i n a t i o n o f o n e c a s e o f d i a b e t i c c o m a , 
in which the b l o o d w a s v e r y fat ty , a n d fat e m b o l a w e r e found 
in the l u n g s a n d k i d n e y s . 

I t is cur ious t h a t K ü s s m a u l ' s first c a s e h a d a l s o f a t t y b l o o d , 
a n d the l u n g s p r e s e n t e d n u m e r o u s s m a l l infarcts respect ing ' 
which he r e m a r k s , " p e r h a p s w e m i g h t a t t r i b u t e to the l ipaemia 
a n d fat e m b o l i s m the n u m e r o u s s m a l l l u n g infarcts , a t l e a s t 
a n o t h e r s o u r c e o f e m b o l i s m w a s no t to b e d i s c o v e r e d In no 
case could the fearful terminal dysbnœa have originated in these 
small infarcts, the greater part of which were of far older date? 
T h u s this theory h a d n o t e s c a p e d the not i ce o f K ü s s m a u l , 
a l t h o u g h h e m e r e l y no t i ced it to d i s m i s s it. L i p a e m i a is o n l y 
e x c e p t i o n a l l y p r e s e n t in d i a b e t i c c o m a , a n d even when it 
e x i s t s , fat e m b o l i s m m a y not o c c u r (TAYLOR, DRESCHFELD); 
in two c a s e s with l ipaemia, e x a m i n e d b y Mr. B a r l i n g a n d 
myself , the fat in the v e s s e l s h a d a s s u m e d ra ther t h e a p p e a r -
a n c e o f post mortem t h r o m b i t h a n o f e m b o l i s m , a n d w a s l e s s 
t h a n w e found in m a n y c a s e s o f f rac ture where it h a d g i v e n 
r ise to no s y m p t o m s a t all d u r i n g life. 

A l t h o u g h S t o c k v i s a n d even E b s t e i n , m a i n t a i n the uraemic 
or ig in o f t h e c o m a , t h e y h a v e found few s u p p o r t e r s ; c l inical ly , 
it differs f rom the c la s s i ca l t y p e o f uraemia, in which convu l -
s ions p l a y the l e a d i n g rôle ; e t io log ica l ly , ne i ther a l b u m i n u r i a 
nor s u p p r e s s i o n o f ur ine nor d i m i n u t i o n in the n o r m a l 
u r i n a r y s o l i d s is a c o n s t a n t p h e n o m e n o n ; finally, the d o c t r i n e 
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of uraemia r e s t s on q u i t e a s u n c e r t a i n a b a s i s a s t h a t o f 
a c e t o n e m i a . 

In c o n c l u d i n g this p a r t o f the s u b j e c t , I m a y e x p r e s s m y 
own opinion, that , whi le a t p r e s e n t w e a r e u n a b e to d e t e r m i n e 
pos i t ive ly the n a t u r e o f the t o x i c s u b s t a n c e , or t h e d e t e r m i n -
i n g c a u s e s o f the s u d d e n e x p l o s i o n o f the fata l t e rmina l 
s y m p t o m s , these p h e n o m e n a a r e t o x e m i c , a n d in d i a b e t e s 
d e p e n d u p o n the p r e s e n c e in the b l o o d o f s o m e s u b s t a n c e 
n e a r l y a l l ied to ace tone . 

T h e r e h a s never been a n y d i s p u t e t h a t heart failure is the 
o b v i o u s e x p l a n a t i o n o f a cer ta in n u m b e r o f c a s e s o f s u d d e n 
d e a t h in d i a b e t e s . T h i s is s a i d b y S c h m i t z to b e d u e to fatty 
degeneration o f the heart , which is a c o m m o n form o f c a r d i a c 
d e g e n e r a t i o n in d i a b e t e s . F r e r i c h s h a s s u g g e s t e d t h a t the 
m u s c u l a r fibres o f the h e a r t u n d e r g o a " g l y c o g e n i c d e g e n e r a -
tion," in which their p o w e r o f contract i l i ty is lost , b u t it is 
doubt fu l if the d e p o s i t o f g l y c o g e n in jures the heart ' s musc l e . 

S Y M P T O M S . — T h e p r e m o n i t o r y s y m p t o m s v a r y v e r y m u c h . 
S o m e t i m e s the a t t a c k s b e g i n with m a n i a c a l e x c i t e m e n t ; m o r e 
c o m m o n l y a b d o m i n a l p a i n or h e a d a c h e is c o m p l a i n e d o f ; a 
s u d d e n fall in the s p . gr. a n d s u g a r c o n t e n t s o f the ur ine h a s 
been s o m e t i m e s not iced , b u t this is b y n o m e a n s a l w a y s a 
c a u s e for a l a r m . 

L é p i n e a t t a c h e s m u c h i m p o r t a n c e to the r a p i d i t y of t h e 
p u l s e a s a t r u s t w o r t h y p r o d r o m a l s ign . 

T h e ur ine u s u a l l y g i v e s a B u r g u n d y red co lour on the 
a d d i t i o n of a so lu t ion o f the p e r c h l o r i d e of iron, the co lour 
d i s a p p e a r i n g on h e a t i n g the m i x t u r e . T h i s reac t ion is cer-
ta in ly p r e s e n t in d i a b e t i c ur ine a p a r t f rom c o m a , a n d h a s b e e n 
m e t with in o ther d i s e a s e s . T h u s V o n J a k s c h h a s m e t with 
it in m a n y a c u t e d i s o r d e r s , e s p e c i a l l y m e a s l e s , s c a r l a t i n a , a n d 
p n e u m o n i a . H e h a s a l s o o b s e r v e d it in a c a s e o f g a s t r i c 
cancer t e r m i n a t i n g fa ta l ly b y c o m a . H o p p e - S e y l e r h a s d e s -
cr ibed it in a c a s e o f s u l p h u r i c a c i d p o i s o n i n g a s o c c u r r i n g 
d u r i n g the t i m e no food w a s taken . S e n a t o r o b s e r v e d it in a 
c a s e o f a t r o p i n e p o i s o n i n g which d i e d c o m a t o s e . W i n d l e 
h a s o b s e r v e d it in p n e u m o n i a , B r i g h t ' s d i s e a s e , s c a r l a t i n a , 
a n d severa l o ther p a t h o l o g i c a l c o n d i t i o n s a p a r t f rom d i a b e t e s . 
I t c a n n o t b e therefore r e g a r d e d a s in a n y s e n s e a p a t h o g n o -
m o n i c s ign , a n d it w a s a b s e n t in C a s e 65. 

Acetone is p r e s e n t in the urine, a s i n d i c a t e d b y a rose -v io l e t 
co lora t ion with a so lu t ion o f n i t r o - p r u s s i d e o f s o d i u m a n d 
a m m o n i a . S o far a s I a m a w a r e , th i s is c o n s t a n t ; t h e 
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a m o u n t p r e s e n t v a r i e s g r e a t l y , b u t it m a y b e d u e to t h e diet , 
a n d d i s a p p e a r when c a r b o - h y d r a t e s a r e a l l o w e d (HlRSCH-
FELD). A t r a c e o f albumen is v e r y c o m m o n l y t o b e found. 

A n o t h e r s y m p t o m which is v e r y s t r i k i n g , b u t not a l w a y s 
present , is t h e pecu l iar o d o u r o f the b r e a t h , which h a s been 
v a r i o u s l y d e s c r i b e d a s l ike s o u r beer, a p p l e s , h a y , ch loro form, 
a n d ace tone . 

T h e p a t i e n t g r a d u a l l y b e c o m e s m o r e d r o w s y , the re sp ira t ion 
a c q u i r e s a d e e p s i g h i n g charac ter , the s u r f a c e o f t h e b o d y 
g r o w s co ld , the p u l s e is w e a k a n d r a p i d , c o m p l e t e u n -
c o n s c i o u s n e s s s u p e r v e n e s , a n d in this s t a t e h e m a y r e m a i n 
severa l h o u r s ; d e a t h is s o m e t i m e s p r e c e d e d b y c o n v u l s i o n s ; 
the t e m p e r a t u r e is u s u a l l y s u b n o r m a l , b u t in r a r e c a s e s is 
ra i sed . 

F r e r i c h s a t t e m p t e d to g i v e g r e a t e r prec i s ion to our s t u d y , 
b y c l a s s i f y i n g c a s e s o f s u d d e n d e a t h in d i a b e t e s into three 
g r o u p s . 

In the first group h e p l a c e d t h o s e which s u d d e n l y , a n d 
u s u a l l y after p r e v i o u s e x e r t i o n , b e c o m e p r o s t r a t e d , with cold 
e x t r e m i t i e s , s m a l l fa i l ing p u l s e , d r o w s i n e s s , a n d lo s s o f c o n -
s c i o u s n e s s , a n d t e r m i n a t e fa ta l l y in a few h o u r s ; t h e s e h e 
ca l l ed d e a t h from h e a r t fa i lure . 

In the second group the d u r a t i o n is longer , a n d there is a 
p r o d r o m a l s t a g e which m a y b e e i ther g e n e r a l p r o s t r a t i o n , 
g a s t r i c d i s t u r b a n c e , v e r t i g o , v o m i t i n g , c o n s t i p a t i o n , or a local 
d i s e a s e , s u c h a s a d e n t a l a b s c e s s , p h a r y n g i t i s , a n a b s c e s s with 
a t e n d e n c y t o g a n g r e n e , bronchi t i s , or c a t a r r h a l p n e u m o n i a . 
T h e a t t a c k i tse l f c o m m e n c e s with h e a d a c h e , r e s t l e s snes s , d e -
l ir ium, a n x i e t y , s o m e t i m e s wi th m a n i a c a l o u t b u r s t s , d y s p n o e a , 
c h a r a c t e r i z e d b y frequent d e e p r e s p i r a t i o n with free e n t r a n c e 
o f a ir into the lungs , s o m e t i m e s with c y a n o s i s , s o m e t i m e s 
wi thout it, feeble r a p i d p u l s e , low t e m p e r a t u r e , d r o w s i n e s s 
a n d c o m a . T h e b r e a t h h a s a p e c u l i a r smel l l ike fruit or 
ch loroform, or ace tone . S u c h c a s e s m a y recover t e m p o r a r i l y , 
a n d in s o m e r a r e i n s t a n c e s the a t t a c k m a y p a s s a w a y . T h e 
d u r a t i o n o f the s y m p t o m s m a y b e from twenty- four h o u r s t o 
three or four d a y s , or even longer . H e a t t r i b u t e d this t y p e 
to a p e c u l i a r u n k n o w n p o i s o n , p e r h a p s a c e t o n e , a c t i n g on 
the r e s p i r a t o r y centre . 

In the third group he p l a c e d c a s e s which p r e s e n t n o d y s p n o e a 
or a n x i e t y , h a v e m o d e r a t e l y firm p u l s e s , a n d a r e fa ir ly well 
nour i shed . T h e a t t a c k is c h a r a c t e r i s e d b y h e a d a c h e , a fee l ing 
o f i n t o x i c a t i o n , d i s o r d e r e d g a i t , s l e e p i n e s s , a n d g r a d u a l c o m a , 
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from which they do not awaken. The breath has the charac-

teristic smell. This was believed by Frerichs to be the con-

sequence of a poison which affected the nervous system like 

alcohol. 

In the first group the symptoms are those of collapse, coma 

occurring only at the end, and the duration of the whole 

attack is very short. In the second group we have Kuss-

maul^ typical complex of symptoms, with dyspnoea, peculiar 

odour of breath, and coma. In the third group there is no 

dyspnoea, the symptoms more closely resemble alcoholic in-

toxication, but the breath has the characteristic smell, and 

coma is present. I cannot recall a case of mine in which 

deep breathing, or the so-called dyspnoea, was not present, 

but examples have been recorded (FRERICHS, P R E S C O T T 

R O B E R T S ) . 

The following cases illustrate the usual pathological and 

clinical features of diabetic coma as I have observed it:— 

C A S E . 58.—Diabetic coma—death—autopsy. 

F. R. W., an engine driver, aged forty-one, unmarried, was admitted 
on May 17th, 1884; he had been attending as an out-patient since the 
previous December. 

His own account of himself was that he had always been a healthy 
man ; he came of a good stock, his mother and several brothers and 
sisters being alive and well, and his father having died of smallpox at the 
age of fifty-four. About a month before he was first seen, he was leaning 
over the strap of the fly-wheel, cleaning his engine, when his foot slipped, 
and he fell so as to contuse his abdomen and strain his back. He came 
at once to the hospital, and was treated surgically for the strain, but got 
weaker, and was eventually transferred to my care. 

At that time he had lost a good deal of flesh, he complained much of 
weakness, and passed a large quantity of water, which was loaded with 
sugar, but contained no albumen, and gave no special colour reaction 
with ferric chloride. On modified diet and treatment he improved some-
what : that is to say, the quantity and sp. gr. of the urine were reduced ; 
but he continued to lose weight, and became so very anaemic and weak, 
in spite of iron and cod liver oil, that he was admitted into the hospital. 
He had slight signs of phthisis at the left apex. After admission he im-
proved a little, gaining 5^ lbs. in weight by June 14th. His bowels were 
very obstinately constipated, and towards the end of June he had some 
gastric trouble for which all his medicines were stopped except an 
occasional purgative dose of jalap. 

On July 4th, he complained of faintness ; as we were on the look 
out for the supervention of coma, his urine was tested with ferric chloride 
and found to give a marked colour reaction which disappeared on 
heating. 

On July 8th he went out to see his mother who lived in the town ; the 
next day he complained of feeling very tired and did not eat his lood. On 
that day also the ferric chloride reaction was present. 



DIABETIC COMA. 339 

On the evening of July loth he said he was feeling very tired, and com-
plained of sharp pain in the left side of the chest with difficulty of breath-
ing. This was relieved by hot fomentation. The following day he was 
still tired and drowsy ; his hands and feet were cold. Towards evening 
his respirations became deep, and sighing, he was cold and drowsy, but 
could be roused, and answered questions intelligibly. He died quietly at 
7 a.m. 

The post mortem examination was performed the same day by Dr. 
Foxwell. The brain weighed fifty-nine ounces ; there was a cyst the size 
of a horse bean in the white matter of each frontal lobe, and the lateral 
ventricles were dilated and contained clear fluid. At the apex of the left 
lung were two small cavities, and the lower lobe was in a state of recent 
pneumonic consolidation. There was no unusual smell on opening the 
body, but the blood which ran out as the organs were removed was of a 
milky purple colour. On standing it looked like black currant juice on 
which cream was floating. Under the microscope the cream-like layer 
consisted of finely molecular matter, entirely soluble in ether. Some of 
the blood was distilled by Dr. MacMunn, but no acetone could be detected 
in the distillate. The liver weighed 81 oz., it was soft, friable, and its cut 
surface was mottled with yellow patches. The spleen weighed 5 oz., and 
appeared normal. The pancreas weighed i \ oz., it was only 4 inches 
long, and very friable. The kidneys weighed together 18 oz., they were 
coarse, pale, and soft, their capsules stripped off readily. The supra-
renal capsules were healthy. The semi-lunar ganglia were much en-
larged, and of dense consistence. The large intestine was stuffed full of 
solid faeces. 

The semi-lunar ganglia were hardened in picric acid and examined 
microscopically. The sections showed great increase of connective tissue 
which was swollen and hyaline, and crowded with lymphoid cells. The 
nerve fibres were abundant, and their nuclei well marked. The ganglionic 
cells were loaded with pigment but otherwise unchanged. 

The lungs, liver, and kidneys were examined microscopically for fat 
embola. The lungs presented no branching embola, but in some cases 
the capillaries contained droplets of fat large enough to occlude the 
lumina of the vessels. The liver capillaries contained numerous similar 
droplets. The connective tissue off the liver around the ducts showed 
some infiltration with round cells. The kidneys were very slightly fatty, 
some tubules contained hyaline casts, and there was an increase of con-
nective tissue around the larger veins. The capillaries contained veiy 
few fat droplets on the whole ; by far the largest amount of fat was seen 
in the capillaries of the liver, and this to such an extent as to suggest very 
strongly that it was formed there. 

I examined the heart very carefully for glycogen, following Frerichs' 
directions, but the muscular fibre, though showing a considerable degree 
of pigmentary or brown atrophy, was otherwise free. 

C A S E 59.—Acute Diabetes—coma—death—autopsy. 
F. W. Α., seventeen, jeweller, presented himself as an out-patient at the 

General Hospital, on Thursday, Oct. 19th, 1882, complaining that he was 
rapidly losing strength and flesh, and passing a very large quantity of 
urine. He looked very ill, and his urine, on examination, contained a 
large quantity of sugar, was of sp. gr. 1040, but gave no reaction with 
ferric chloride. He was recommended for admission, and the following 
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history was obtained. There was no known instance of diabetes in the 
family ; his mother died of phthisis three months ago, and this circum-
stance had been a source of great grief to him. His previous health had 
been good, with the exception of bilious attacks, to which he was subject. 
Five weeks ago, he began to feel ill and to pass water during the night, 
and for the last fortnight he had been passing very large quantities both 
in the day and night, altogether, he estimated, about two bucketsful of 
what he described as "hay-smelling '* urine. For the last two weeks he 
had suffered from constant frontal headache, and great thirst ; his 
appetite had continued good, but not inordinately so. His bowels during 
the same period had been open every other day. Five days ago he 
vomited, and had to give up his work. His penis became a little sore, 
and he noticed that his urine left a sticky stain on his shirt. He had been 
taking medicine from a chemist for four days before admission. 

Present Condition, October 20th, 11 a.m. (the day after admission) :— 
Patient complained of frontal headache, weakness, constant desire to pass 
water, and great thirst. He was an emaciated looking lad, with dilated 
pupils, and dark rings under his eyes ; his ake nasi were working, but 
his lips were of a good red colour. Expression anxious ; skin dry and 
rough ; Temp. 98° ; Pulse, 112 ; Respirations, 24. No cedema of legs. 
Teeth glazed ; gums red and slightly spongy ; throat covered with thick 
mucus ; fauces reddened ; tongue very dry, and its centre coated with a 
grey fur ; appetite fair, no vomiting. Bowels were opened on the day 
before admission (October 18th). His breath smelt sweet ; there was no 
cough ; breathing deeper than in health. The circulatory organs 
appeared normal. During the night he passed a large quantity of urine, 
which was acid, sp. gr. 1040, contained \ column of albumen, and a large 
quantity of sugar. The urine passed in the morning was acid, clear, 
greenish coloured, sp. gr. 1035, contained £ column of albumen, a large 
quantity of sugar, and gave an unmistakable deep vinous-coloured reaction 
with ferric chloride. His eyesight was unaffected. On the day of admis-
sion the patient took ordinary diet, but since then diabetic diet. 

The detection of the ferric chloride reaction at once suggested the fear 
that coma might be imminent, and as the bowels had not been moved for 
forty-eight hours, two scruples of pulv. jalapae co. were administered at 
12.30 p.m., and he was ordered to be carefully watched. 

3 p.m.—Patient became very restless, and complained of great pain in 
his abdomen ; his respirations were deeper, and his pulse quick and 
feeble. The pain in the abdomen was relieved somewhat by hot fomen-
tations. The bowels had not been moved. 

5 p.m.—Pulse 156, feeble ; Resp. 34. Ordered a teaspoonful of brandy 
every half-hour. 

5.30 p.m.—No cyanosis : respirations deep and sighing ; pulse very 
feeble ; complained of no pain. Not restless, seemed rather drowsy. 
Ordered three teaspoonfuls of brandy at once, and a teaspoonful every 
ten minutes. 

7 p.m.—Patient quite comatose : thirty minims of ether injected subcu-
taneously did not rouse him, nor did he appear to feel the operation of 
having a drop of blood taken from his finger. After a little he roused 
sufficiently to put out his tongue and to say that he felt short of breath, 
but no pain. There was no cyanosis ; breathing was very deep, 41 ; 
pulse (before the ether) 174, extremely feeble. Pupils were dilated, but 
reacted to light. Breathing very harsh : heart sounds scarcely per-



DIABETIC COMA. 341 

ceptible. The blood on examination did not contain any fat globules, but 
the leucocytes appeared slightly increased. An enema of one ounce of 
brandy and a drachm of ether, in two ounces of water, was then adminis-
tered, and he was enveloped in a hot pack. 

9 p.m.—Patient had been very violent, tossing himself about in the bed : 
radial pulse not to be felt ; pupils dilated and insensible to light. Breath-
ing deep ; no cyanosis. He was deeply comatose and could not be 
roused. Later on his father managed to rouse him by repeated shouting, 
and on his father saying, " Do you hear me ? " patient replied, " Yes 1 I 
hear you." 

1 1 p.m.—Patient died ; eight hours after the onset of the more serious 
symptoms. The nurse reported that he turned " bluish " and struggled 
very violently before his death. 

No urine was passed after 6 p.m. ; but ten ounces were passed during 
the previous hour ; this was examined by Dr. Windle, and he reported it 
to have been pale yellow, clear, acid, sp. gr. 1030, containing a trace 
of albumen, 1*6 per cent, ot sugar, '95 per cent, of urea; chlorides 
diminished ; no trace of indoxyl ; a deep vinous red reaction with ferric 
chloride. 

The total quantity of urine passed in the twenty-four hours, from 5 
p.m., October 19th, to 5 p.m., October 20th, was 160 ounces. The 
temperature on the evening of the 19th was ioo° Fahrenheit, but fell 
gradually, being 9 8

0
 on the morning of the 20th, and 9 7

0
 at 7 p.m., four 

hours before his death. 
AUTOPSY.—The post mortem examination was performed by Dr. 

Windle, on October 21st, fifteen hours after death. 
External Appearances.—The body was that of a young male, somewhat 

emaciated ; cadaveric rigidity and hypostatic congestion were well 
marked. 

The Spinal Cord presented no abnormal naked eye appearance. 
Head.—The cranial bones were very thin ; the dura mater was ex-

tremely adherent ; there was no clot in the superior longitudinal sinus. 
There was increase of the Pacchionian bodies on the arachnoid along the 
longitudinal fissure. The brain substance was firm, slightly hyperaemic 
throughout, with numerous puncta cruenta ; a small amount of reddish 
serum in the lateral ventricles. 

Thorax.—The cavities of the heart contained some dark fluid blood, 
and a very few soft clots ; the valves were normal ; the heart substance 
was rather pale. The lungs, when squeezed, emitted a peculiar sour 
acetone-like odour, which was also observed on section of them. Their 
substance was slightly hyperaemic, but otherwise normal. 

Abdome?t.—The stomach and intestines were much distended. There 
was no unusual smell detected on opening this cavity. The diaphragm-
atic concavity reached as high as the upper edge of the fifth rib. The 
liver was slightly enlarged, and on section pale in colour. The gall 
bladder was almost empty and collapsed. The bile ducts were pervious. 
The spleen was small and soft. The kidneys were rather large, their 
capsules stripped readily ; substance pale. The supra-renal capsules 
were normal. The pancreas was small and shrunken in appearance. 
The stomach was full of pultaceous food ; its mucous surface showed 
patches of hyperaemia. The intestines were loaded with faeces, the 
sigmoid flexure and rectum being stuffed full of hard grey masses, quite 
uncoloured by bile. The small intestine was full of pale yellow soft 
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faeces. There was a large mass of taenia in the colon. The solar plexus 
and cervical sympathetic ganglia appeared normal. The blood nowhere 
presented any abnormal appearance. 

On microscopical examination the liver, spleen, kidneys, and lungs 
were quite normal. There were no fat embola or any traces of fat in the 
vessels of the lungs and kidneys, or in the renal tubules. The medulla 
was also normal, though the perivascular spaces were slightly enlarged. 
The cells of the pancreas were badly defined, and their contents cloudy. 
The sympathetic ganglia were unfortunately lost. 

Dr. Norris, who examined the blood, reported that the leucocytes were 
peculiarly large, and the red corpuscles and granular matter slightly in 
excess, but there was no excess of fat. 

T h e cl inical p h e n o m e n a p r e s e n t e d b y this c a s e a r e o f g r e a t 
interest . In the first p lace , the d i a b e t e s w a s a p p a r e n t l y p r o -
d u c e d b y nervous shock , the p r o f o u n d g r i e f i n d u c e d b y the 
d e a t h o f a near relat ive , a fact which is in a c c o r d a n c e with 
m a n y prev ious o b s e r v a t i o n s , a n d which g o e s with t h e m to 
s u p p o r t the view o f the p u r e l y nervous origin o f the d i sease . 
S e c o n d l y , the c o u r s e o f the d i s o r d e r w a s r e m a r k a b l y a c u t e a n d 
r a p i d . T h i r d l y , we were a b l e to t r a c e the d e v e l o p m e n t of the 
who le o f the t ermina l s y m p t o m s . 

A m o n g the ear l i e s t o f the p r e m o n i t o r y s i g n s w a s the a l t e r a -
t ion o f the resp ira t ion : in the m o r n i n g n o t e we find t h a t the 
b r e a t h i n g w a s " d e e p e r than in health." 

T h r o u g h o u t the r e p o r t o f the cl inical s y m p t o m s we h a v e 
r e p e a t e d l y the note , " no cyanos i s ," a n d until j u s t before 
dea th , when a c c o r d i n g to the n u r s e h e t u r n e d " bluish," there 
is no t the s l i gh te s t e v i d e n c e o f a n y a l t era t ion in the function 
o f b l o o d aerat ion . U n d o u b t e d l y c y a n o s i s h a s been d e s c r i b e d 
in o ther c a s e s , b u t a s it is not cons tant , when p r e s e n t it is 
p r o b a b l y d u e to s o m e compl i ca t ion . I t s a b s e n c e ind ica tes 
t h a t the d y s p n o e a is p u r e l y nervous in origin, a n d the resul t o f 
s t i m u l a t i o n o f the r e s p i r a t o r y centre , ra ther than o f a n y local 
c h a n g e in the lungs , a n d this a f fords a n a d d i t i o n a l a r g u m e n t 
a g a i n s t the theory o f S a n d e r s a n d H a m i l t o n . 

T h e pulse a t the m o r n i n g vis i t w a s 1 1 2 , a n d s o o n r o s e to b e 
e x t r e m e l y r a p i d a n d feeble ; this s y m p t o m is o f g r e a t v a l u e 
a s a n e a r l y indicat ion o f the onset . 

Abdominal pain w a s c o m p l a i n e d o f first a t 3 p.m., a n d m a y 
h a v e been p a r t l y the effect o f the p u r g a t i v e ; b u t it is, however, 
k n o w n to b e a v e r y c o n s t a n t a n d e a r l y s i g n in these cases . 

Drowsiness w a s first not iced a t 5.30 p.m., a n d b y 7 o'clock 
h e w a s q u i t e c o m a t o s e . 

D e a t h w a s p r e c e d e d b y convulsions. S e n a t o r s p e a k s o f 
tw i t ch ings a s s o m e t i m e s s u p e r v e n i n g , b u t η a n o t h e r c a s e 
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u n d e r m y c a r e a s in this , a c t u a l c o n v u l s i o n s occurred . C o n -
vu l s ions h a v e a l s o been o b s e r v e d b y M i n o t a n d b y B u h

1
. C y r 

c o n s i d e r s t h a t the a b s e n c e o f c o n v u l s i o n s af fords a d i a g n o s t i c 
d i s t inct ion be tween this form o f c o m a a n d t h a t f rom uraemia, 
b u t this , it is obv ious , c a n n o t b e m a i n t a i n e d . 

A m o n g the p r e m o n i t o r y s i g n s p r e s e n t e d b y this c a s e , were 
the g r a d u a l fall in the sp . gr. a n d q u a n t i t y o f the urine , a n d 
c o n s e q u e n t d iminut ion o f the a m o u n t o f s u g a r e x c r e t e d , 
which w a s far too g r e a t to b e a c c o u n t e d for b y the c h a n g e 
o f diet. In the la s t s a m p l e o f ur ine e x a m i n e d the q u a n t i t y 
o f s u g a r w a s on ly a b o u t seven g r a i n s to the ounce , a n a m o u n t 
which m u s t h a v e been g r e a t l y s u r p a s s e d in the p r e v i o u s d a y , 
when the sp . gr. w a s ten d e g r e e s higher. A s a m p l e o f the 
urine, s o m e d a y s old, w a s dis t i l l ed b y Prof. T i l d e n , F . R . S . , 
a t M a s o n C o l l e g e , for a c e t o n e , b u t n o n e w a s found. 

T h e p e r c e n t a g e of u r e a w a s low, b e i n g u n d e r o n e p e r cent., 
b u t c o n s i d e r i n g the l a r g e q u a n t i t y o f ur ine p a s s e d , t h e tota l 
a m o u n t e x c r e t e d d u r i n g the final twenty- four h o u r s o f life 
m u s t h a v e been qu i t e s even h u n d r e d g r a i n s . T h i s d i s p o s e s of 
the s u g g e s t i o n t h a t t h e t o x i c p h e n o m e n a were d u e to non-
e l iminat ion o f urea. N o urine w a s p a s s e d after 6 p.m., b u t 
this c o i n c i d e d with the s u p e r v e n t i o n o f t h e c o m a . 

T h i s c a s e i l lus tra te s the p r o g n o s t i c u s e t h a t m a y b e m a d e 
o f the ferric ch lor ide react ion , for a l t h o u g h it is not u n c o m -
m o n l y found in d i a b e t e s wi thout b e i n g fo l lowed b y c o m a , a n d 
is often p r e s e n t in the ur ine o f o ther d i s e a s e s , y e t i ts s u d d e n 
a p p e a r a n c e , e s p e c i a l l y in y o u n g s u b j e c t s a n d in a c u t e c a s e s o f 
d i a b e t e s , s h o u l d b e r e g a r d e d a s a s i gn o f g r a v e m o m e n t , a n d 
s h o u l d d irect a t t en t ion t o the s t a t e o f the bowels , the r e s p i i a -
t ion, the pulse , a n d t h e o ther p r o d r o m a t a which h a v e been 
d e s c r i b e d . 

T h e temperature a s a rule is n o r m a l , or s u b n o r m a l , b u t it 
m a y r i se to a c o n s i d e r a b l e h e i g h t ( C a s e 63). 

CASE 60.—Diabetes Mellitus—intra-venous injection—death from coma 
with high temperature. 

Sarah L., nineteen, tailoress, was admitted on August 22nd, 1885, 
complaining of thirst and of passing a great quantity of water. 

Condition on Admission. —She was poorly nourished, but the physical 
signs were normal. The urine was 136 oz., sp. gr. 1039, acid, clear, a 
cloud of albumen ; sugar 7*6 per cent. ; urea 0*65 per cent. ; acetone 
and ferric acid chloride reactions both well marked. Temp. 98*8°, 
Pulse 108, Resp. 24. She was placed on house diet and ordered a 
simple enema. 

Progress of Case.—On the evening of the 23rd she had an enema, and 



344 DIABETES. 

felt faint after it. She vomited just before midnight, and again at 4 a.m. 
At 5 o'clock she cried, and complained of great pain m the small of her 
back. The matter vomited gave a distinct acetone reaction with the 
nitro-prusside test. Hot fomentations were applied, and at 8 a.m. she 
had a grain of extract of opium, and a second was given at 10 o'clock. 
At the visit at 10 a.m. she was still complaining of the pain ; her respira-
tion was panting, 3 2 ; pulse 132; temp. 9fc'5°; bowels had been moved 
freely ; tongue red and dry. She had passed no water since 4 a.m., so at 
11 a catheter was introduced and 10 oz. of urine drawn of, which was 
pale, clear, sp. gr. 1040, acid, with a cloud of albumen, sugar 5*9 per 
cent., urea 0*9 per cent., acetone and ferric chloride reactions well 
marked. She was becoming unconscious, and by 11.30 was lying on her 
back comatose, with contracted pupils. At 11.30 thirty-six oz. of sulphate 
of soda solution were injected into the veins. She improved during the 
operation, the pulse became stronger, she was less drowsy, and she com-
plained of the tightness of the bandage which had been applied to her 
arm. At 2 p.m. she could not swallow, so three-quarters of a pint of 
water were administered by the bowel. At 3.30 the pulse was 165, very 
feeble, eyes turned up, respiration sighing. At 4 p.m. a second enema of 
about a pint of acidulated water was given. The pulse improved a little 
and respiration was quieter. At 5.30 sixteen oz. of urine were drawn 
off, which did not differ materially, except that it was of sp. gr. 1031, and 
contained only 4 per cent, of sugar and 0*3 per cent, of urea. An enema 
of acidulated water was given every hour; but at 7.30 p.m. the noisy deep 
breathing began again, and the enemata were discontinued as they were 
not retained. At 7 p.m. the temp, was 130

0
, and at 9 p.m. it had risen 

to 103*5°. Resp. 22 ; Pulse 169. No other change took place. She died 
quietly, without any convulsion, at 11 .10 p.m. 

At the autopsy the body was covered with a thick layer of fat. There 
was no peculiar smell on opening the body. The blood appeared normal. 
All the internal organs were congested but healthy, though the brain 
presented some excess of cerebro-spinal fluid. 

DIAGNOSIS.—I d o not th ink a n y o n e can find a difficulty in 
d i a g n o s i n g d i a b e t i c c o m a , when h e h a s once g r a s p e d its sa l ient 
features . T h e p e c u l i a r d y s p n o e a , which is s o character i s t i c , a t 
o n c e a r r e s t s a t tent ion . T h i s is r e g a r d e d b y S e n a t o r a s a 
p a t h o g n o m o n i c s y m p t o m , a n d our p r e s e n t k n o w l e d g e jus t i f i es 
his view. B u t it is not s o e a s y , a n d , if p o s s i b l e , it is o f g r e a t e r 
prac t i ca l i m p o r t a n c e to r e c o g n i s e t h o s e p r o d r o m a t a which 
f o r e s h a d o w the a p p r o a c h o f t h e s e f o r m i d a b l e a n d a l m o s t 
invar iab ly fatal s y m p t o m s . 

T h e first w a r n i n g o f their s u p e r v e n t i o n h a s been , in two 
c a s e s o f m y own, t h e d i s c o v e r y o f a v e r y m a r k e d ferric 
ch lor ide react ion in the urine. In C a s e 58, it w a s v e r y 
r e m a r k a b l e t h a t th is react ion , which h a d been r e p e a t e d l y 
l ooked for, w a s never n o t e d till j u s t before his death . I 
think, therefore, t h a t res tr i c t ing this s t a t e m e n t to c a s e s o f 
d i a b e t e s , the s u d d e n occurrence o f this react ion s h o u l d 
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a l w a y s s e r v e a s a warn ing . S t a d e l m a n n a t t a c h e s m u c h 
p r o g n o s t i c i m p o r t a n c e t o t h e i n c r e a s e o f the a m m o n i a in 
the urine. 

R a p i d d i s a p p e a r a n c e of s u g a r f rom t h e ur ine h a s p r e c e d e d 
t h e a t t a c k , b u t th is is e x c e p t i o n a l , a s is a l s o a n y m a r k e d 
a l t era t ion in the q u a n t i t y o f urine. O f m o r e cer ta in v a l u e 
t h a n a n y o f t h e f o r e g o i n g is epigastric pain. T h i s often p r e -
c e d e s b y s o m e h o u r s a n y o ther s y m p t o m . N e x t t o this , in 
c h r o n o l o g i c a l order , is rapidity and feebleness of the pulse. 
B u t m o s t s ign i f i cant o f al l is the altered respiration. I n s p i r a -
t ion a n d e x p i r a t i o n b e c o m e p r o l o n g e d , a n d the r e s p i r a t o r y 
r h y t h m is q u i c k e n e d , b u t a i r en ter s freely into the c h e s t ; 
t h e l ips a n d c h e e k s re ta in their f o r m e r colour. S o o n e r or 
l a t er t h e p a t i e n t b e c o m e s drowsy, b u t it is e a s y t o a w a k e n 
h i m from this s o m n o l e n t s t a t e . C o n v u l s i o n s m a y a p p e a r , 
u s u a l l y t o w a r d s the t e r m i n a t i o n o f t h e c a s e ; a n d before 
d e a t h c y a n o s i s m a y b e p resen t , f rom fa i lure o f the c i rcu la -
t ion t h a n f rom a n y diff iculty in the o x y g e n a t i o n o f t h e b l o o d 
in the l u n g s . 

T h e p e c u l i a r o d o u r o f the b r e a t h is so far f rom b e i n g a 
c o n s t a n t p h e n o m e n o n t h a t K ü s s m a u l d i d not m e n t i o n it in 
his descr ip t ion , a n d I be l i eve it t o b e p r e s e n t o n l y in a 
m i n o r i t y o f c a s e s . 

P R O G N O S I S . — T h e p r o g n o s i s o f t h e s e c a s e s is m o s t g r a v e , 
b u t a l t h o u g h the ser ious d i s o r d e r s s o g e n e r a l l y p r e s e n t a l m o s t 
p r e c l u d e recovery , it is r i g h t to r e m e m b e r t h a t four c a s e s h a v e 
been r e c o r d e d in which d e a t h d i d not t a k e p l a c e (QUINCKE, 
G A M G E E , R E Y N O L D S ) . 

T h e two fo l lowing e x a m p l e s s h o w t h a t e p i g a s t r i c p a i n , 
d r o w s i n e s s , a n d even s i g h i n g b r e a t h i n g , a r e no t n e c e s s a r i l y 
fol lowed b y fatal c o m a . 

CASE 6I.—Diabetes Mellitus—polyuria—thirst—wasting—temporary 
attacks of drowsiness—early loss of sexual desire—urethral pain—no 
benefit from treatment—discharged at own request—death soon after. 

Charles S., thirty-six, chaser, was admitted into the General Hospital 
on December 12th, 1889, complaining of polyuria, thirst, loss of flesh, 
and pains in the back and thighs. These symptoms began twenty-five 
weeks ago with frequency of micturition, followed in a week or two by 
pains between the shoulders, for which he consulted a doctor, who told 
him he had diabetes, and put him on a diet under which the quantity of 
his water became less, the frequency of micturition was diminished, and 
the pain in the back disappeared. In fact, he was so much better he was 
allowed to take bread and potatoes ; but this was only for one day, as the 
doctor stopped them again. Latterly he had begun to get very low ; his 
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urine had increased again in quantity. He left off work and seemed to 
improve, but again became worse. On October 2ist, he attended as an 
out-patient, and for the next month improved, gaining weight and passing 
less water; but he relapsed, and continued to get worse until admission. 
In the course of his illness he had several attacks of drowsiness, which 
passed off in two or three days. Sexual power disappeared very early, 
but returned for a short time at the end of six weeks. 

Previous History.—He attended the Queen's Hospital when eleven 
years of age with a cough, and at twenty-eight he had a quinsy. He 
also had small-pox and measles when a child. He could remember no 
accidents or injuries. 

State on Admission.—He was a well-developed but spare man, with 
some varicose veins in his legs. No jaundice or oedema, or skin erup-
tions. Complained of lumbar pain on admission, which disappeared after 
twenty-four hours' rest in bed. Skin dry, weight 8 st. 3 lbs. 

Alimentary System.—Lips dry, with teeth decayed, tongue moist and 
pale. Appetite good but not excessive, thirst great. Mouth dry and 
sour in the morning. No pain or tenderness in abdomen. Liver dulness 
in V. M. L. i\ inches. 

Circulatory System.—Heart's area not increased ; apex beat in fifth I.S., 
internal to V. M. L. Heart-sounds weak but clear. Pulse fairly strong 
and regular. 

Respiratory System—Respiratory muscles wasted, showing fibrillary 
contraction when tapped. Movements normal. No cough. Physical 
signs normal. 

Genito-urinary System.—Sexual desire absent ; no irritation of geni-
tals. Urinated once every hour and a half, with sharp pain in the middle 
of urethra, which lasted about three minutes. Stream good but twisted. 
No history of gonorrhoea ; no difficulty in passing wa'er. Urine 188 oz., 
acid, straw colour ; urea Γ27 per cent., no albumen ; sugar 47 per cent.; 
acetone present. 

Nervous System.—Aching pain in thighs, w
T
orse in bed. Eyesight and 

hearing good. Sleep unimpaired. 
Treatment.—Diet : meat, fish, fowl, green vegetables, \ \ pints of milk, 

ι pint of beef tea. Medicine: Ext. jambo lance liq. (Christy) 3ij. ; tr. opii 
ιπ,χν. ; aquam ad. 5j. ; thrice daily, with ext. cascarœ liq. 5ss. ; glycerini 
5ss. ; aquam ad. 5j- ; at bedtime as an aperient. 

Dec. 16th. Complained of pain in epigastrium and bitter taste in 
mouth, with drowsiness. 

17th. Drowsiness, pain, etc., had gone. 
31st. He went home at his own request, and we heard that he died 

very soon after. 

T h e fo l lowing t a b l e s h o w s the effect o f t r e a t m e n t . 

DATK. URINE. SP. GR. UREA. SUGAR. WT. OF PATIENT. 

Dec. 13th. . . . 188 OZ. 1032 1*27 p.c. 47 p.c. 8 st. 2 lbs. 
„ 16th. . . . 136 OZ. 1030 i'S p.c. 4Ό p.c. 

8 st. \}i lbs. 19th.. . . 160 oz. 1028 r i p.c. 37 P.c. 8 st. \}i lbs. 
„ 25th.. . . 168 oz. 1035 i*i p.c. 5*5 P-c 8 st. 2% lbs. 
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CASE 62. —Diabetes Mellitus—polyuria—thirst—wasting—threatening 
coma averted by spontaneous diarrhoea. 

William S., aged twenty one, engine cleaner, was admitted into Hos-
pital on March 27th, 1887, complaining of thirst, loss of flesh and 
polyuria. 

History.—His illness began six weeks before with thirst. He had a 
"low fever" three years ago, and formerly suffered from some kind of 
urticaria when working as a brass filer. He had always been temperate, 
and had a comfortable home. Father and mother and ail his brothers 
and sisters alive and well ; no history of diabetes in his family. 

Condition on Admission.—He was rather deaf, especially in the left 
ear. He was wasted, and looked ill. Except some dulness and deficient 
breathing at the left apex posteriorly, the physical signs were normal. 
Urine 250 oz., sp. gr. 1037, acid, pale straw colour, no deposit, o*8 per 
cent, of urea, 6*2 per cent, of sugar, a faint trace of albumen, a few 
squamous epithelial cells and crystals of oxalate of lime. 

Progress oj Case.—On March 31st he was dieted and treated with 
alkalies. His urine fell to half the quantity. 

On April 3rd he complained of pains in head and abdomen, seemed 
drowsy, and had sighing breathing. His bowels, which had been acting 
once daily, were moved spontaneously four times, and the condition 
passed off. 

He left at his own request on April 18th, and we heard in July that he 
had died. 

T R E A T M E N T . — P r e v e n t i o n is p r o v e r b i a l l y be t ter t h a n cure , 
b u t I need not r e p e a t w h a t h a s been a l r e a d y s a i d r e s p e c t i n g 
the p r e d i s p o s i n g a n d e x c i t i n g c a u s e s , a n d will a s s u m e t h a t al l 
p o s s i b l e m e a n s will b e t a k e n to g u a r d a g a i n s t them. In 
add i t i on , two p l a n s o f t r e a t m e n t b y d r u g s s u g g e s t t h e m s e l v e s 
a s theoret ica l p r o p h y l a c t i c m e a s u r e s . T h e first is to check the 
f e r m e n t a t i v e p r o c e s s e s b y m e a n s o f a n t i s e p t i c or a n t i z y m o t i c 
d r u g s . F o r this p u r p o s e F o s t e r r e c o m m e n d e d t h y m o l , b u t I 
a m not a w a r e t h a t he h a s ever g iven it a trial . S a l i c y l a t e o f 
s o d a h a s been u s e d v e r y e x t e n s i v e l y in d i a b e t e s , b u t in s p i t e 
o f it t h e s e s y m p t o m s h a v e s u p e r v e n e d . N e v e r t h e l e s s , in 
se l ec t ing new r e m e d i e s w e s h o u l d b e a r in m i n d t h a t this 
ac t ion o f the s a l i c y l a t e is o n e a m o n g o ther r e a s o n s for i ts 
e m p l o y m e n t . 

T h e other p l a n is the u s e o f a lka l i e s . T h i s m o d e o f t rea t -
m e n t h a s rece ived the s a n c t i o n o f the h i g h e s t author i t i e s , y e t 
it is a t p r e s e n t in s o m e d a n g e r o f fa l l ing into d i s favour . A 
h i g h d e g r e e o f a c i d i t y o f the ur ine s h o u l d b e r e g a r d e d a s a n 
indicat ion for its use , V i c h y w a t e r b e i n g a s g o o d a s a n y other 
m o d e o f a d m i n i s t r a t i o n . 

I s there a n y r e m e d y which can a r r e s t the a t t a c k , when it 
h a s c o m m e n c e d ? 

F r e r i c h s r e g a r d s all t h e r a p e u t i c m e a s u r e s h i therto s u g g e s t e d 
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a s use less . I n j e c t i o n s o f ether, c a m p h o r , a n d s i m i l a r s t i m u -
lant s h a v e been tr ied wi thout a d v a n t a g e . 

K ü s s m a u l tr ied t rans fus ion o f b l o o d with o n l y t e m p o r a r y 
resul t s , a n d inha la t ion o f o x y g e n w a s a l s o wi thout effect. 
B e n c e J o n e s e m p l o y e d p e r o x i d e o f h y d r o g e n a n d s t i m u l a n t s 
with no bet ter result . H i l t o n F a g g e a n d T a y l o r in jec ted 
a w e a k so lut ion o f p h o s p h a t e o f s o d a a n d s o d i u m chlor ide 
into the veins , in o n e c a s e with benef i t for s o m e hours , b u t 
after a d o s e o f c o d e i a the c o m a re turned a n d p r o v e d fatal . In 
a n o t h e r c a s e no resul t fol lowed. R e y n o l d s r e c o m m e n d e d , 
a n d p u b l i s h e d two c a s e s o f r e c o v e r y after the a d m i n i s t r a t i o n 
o f a d o s e o f c a s t o r oil fo l lowed b y th ir ty to s i x t y g r a i n s o f 
c i t ra te o f p o t a s h e v e r y h ou r in c o p i o u s d r a u g h t s o f water , the 
pa t i en t b e i n g e n c o u r a g e d to d r i n k a b o u t a ga l lon . N o n e 
o f t h e s e h a s p r o v e d i tse l f w o r t h y o f our confidence. 

R e s t in b e d s h o u l d a l w a y s b e ins i s ted on when a n y 
t h r e a t e n i n g s y m p t o m s a p p e a r . In the e a r l y s t a g e s I r e c o m -
m e n d energe t i c e v a c u a t i o n o f the bowels , a n d the a d m i n i s t r a -
tion o f s t i m u l a n t s a n d a l k a l i e s b y the m o u t h or rec tum. 

T h e s e three c a s e s further i l lus tra te t h e resu l t s o f v a r i o u s 
remedies . 

CASE 63.—Diabetes Mellitus—polyuria—thirst—emaciation—coma— 
use of strychnine—high temperature—death—autopsy. 

Arthur P., forty-three, nailer, was admitted into the General Hospital on 
October 20th, 1886, complaining of thirst, weakness, and of passing a 
large quantity of water—he thought as much as six or seven quarts a 
day. 

History.—His illness began six months ago with pains in his legs, 
which his doctor called rheumatism. A month later it was discovered 
that he had diabetes, but no change was made in his diet. He continued 
to get worse, and having been to Rhyl without benefit he came to the 
hospital. His previous health had been good, except for rheumatic pains 
in his hands. His father and mother were alive, as well as all his 
brothers and sisters, and, except that his mother suffered from rheuma-
tism, no pathological incident could be discovered. 

Condition on Admission.—He was a small, emaciated man ; height 
5 ft. 3 in. ; weight 8 st. £lb. He used to weigh 10 st. Temp. 980 ; Pulse 
72 ; Resp. 14. Teeth irregular and decayed, tongue red and beefy, flatu-
lent eructations after food, bowels regular, liver and spleen normal. 
Complains of giddiness, and is short of breath on exertion. Heart's 
sounds normal ; no cough ; some impaired resonance, harsh breathing, 
prolonged expiration, and slight crepitation at the right apex. Urine 264 
oz., sp. gr. 1035, acid, clear, urea 0 7 per cent, very faint cloud of albumen, 
sugar 6*9 per cent. 

Progress of Case.—On Oct. 22nd he was put on six pints of skim milk 
daily. 

Oct. 23rd. He grumbled about his diet. 
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Oct. 24th. Complained of feeling low ; bowels open ; tongue still raw 
and beery. Urine 2160z . , sp. gr. 1033, acid, pale, straw colour, white 
flocculent deposit, urea 0*9 per cent., a cloud of albumen, sugar 6*25 per 
cent., a trace of blood, and a few red and white blood corpuscles seen 
with the microscope. At 7.30 p.m. he complained again of feeling low, 
and of a pain in his bowels which he attributed to the milk, 

Oct. 25th. In the morning he made the same complaint, and said he 
was cold. His pulse was feeble, and his tongue dry, brown, and cracked. 
At το a.m. he was drowsy, and his respiration was rather deep. At 11.30 
a.m. Pulse 160; Resp. 20; there was pain in the stomach and bowels; 
no urine passed since 8 a.m. He was ordered an enema to empty the 
bowels, a bottle of Vichy water to be taken with lemon juice in the 
course of the day, an alkaline injection (Sodii bicarb. 5i., ad. aq. Oss.) 
to be given by the bowel as soon as the rectum had been cleared out, and 
the following mixture every hour: Etheris sulphuris mxx; Potassii 
bicarbonaiis gr. χ ; Aquam ad. 5i., M. In the course of the day the 
rectum was well cleared out and scybalae removed, but he got worse, and 
at 8.45 p.m. I saw him again. Temp. 99

0
 ; Resp. 24. He lay apparently 

asleep, but could not be roused. His breathing was very deep, but there 
was no special odour about him. His urine gave a well-marked acetone 
reaction. He was ordered liq. strychninae m v. sub cute every fifteen 
minutes until muscular twitchings were produced. After three injections 
he spoke, and drank some Vichy water. At 9.25 he had another alkaline 
enema, containing one ounce of bicarbonate of soda. After this the 
strychnine injections were given irregularly at 10.10, 10.40, 11 .10 , 11 .55 , 
1.50 a.m., and then not till 9 a.m. 

26th. At 9.30 a.m. I saw him again. No physiological symptoms had 
been produced by the strychnine, so ten minims were ordered to be 
injected every half-hour. Pulse 128 ; Resp. 26 ; Temp. 99°. He was 
decidedly better, answered when spoken to, took beef tea very well. The 
knee jerks were absent. The strychnine was again neglected ; after I 
left it was given only eveiy hour. His temperature had begun to rise. 
At 11.30 it was 1 0 2

0
; at 12.30, 1 0 3 ° ; by 2 p.m. he was comatose again. 

Three ounces of urine were drawn off Irom his bladder ; it was acid, sp. 
gr. 1023, and free from albumen and sugar. At 5 p.m. his temperature 
was 105°, and at 6 p.m. reached 106

9
. At 6.30 he was plainly dying; the 

face was a little drawn to the left, and the right pupil was larger than the 
left. He died at 6.40 p.m. without any other change taking place. 

AUTOPSY .—A spare subject, somewhat emaciated, faint sweetish ethe-
real odour emanating from cadaver, p.m. rigidity slight, hypostasis chiefly 
posterior. 

Brain Membranes,—Excess of serous fluid in subarachnoid space and 
in ventricles ; arachnoid very cedematous, cerebral convolutions well 
defined, no change to naked eye. 

The corpora striata and optic thalami showed no change on section 
except the " pin holes " described by Dickinson ; these were certainly 
evident and scattered chiefly in the white substance of the internal and 
external capsule. Medulla : no change recognisable by naked eye ; it 
was kept for microscopic investigation. Pons normal. 

Heart—8 oz., normal. 
Lungs.—Left upper lobe solid with caseous pneumonia ; the inter-

lobular peribronchial fibrous connective tissue was likewise thickened. 
Pleura over upper lobe thickened and adherent ; lower lobe congested 
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and cedematous. Right Lung: one or two small foci of caseous pneu-
monia at apex. 

Liver.—59 oz., surface of a dark reddish brown colour. Section : the 
organ was generally hyperaemic, of a dark red colour, but scattered here 
and there in an irregular fashion were small yellowish patches corres-
ponding to two or more lobules, where the liver cells microscopically were 
very fatty. 

Kidneys.—10 oz., capsules stripped easily, both very dark from hyper-
emia, the streaky and punctiform distribution of which was very obvious; 
the glomeruli appeared as minute red points, slightly elevated above the 
surface ; the medullary cones were of deeper hue. 

There was a faint sweetish ethereal odour emanating from the viscera. 
No mention of the condition of the pancreas or semi-lunar ganglia. 

CASE 64.—Diabetes Mellitus—family history of phthisis—acetonuria— 
coma—strychnine injections—oxygen inhalations—and intra-peritoneal 
alkaline injections—death—autopsy. 

Mary Ann M., aged thirty, screw-maker, was admitted into the General 
Hospital on September 10th, 1889, complaining of great and increasing 
weakness, excessive thirst, and increased secretion of urine. These 
symptoms came on gradually four years ago, accompanied by low 
feelings, fainting fits, sickness, and shortness of breath. Her hunger was 
at that time so great that she could not get enough to satisfy herself, and 
she began to lose flesh, to sweat a great deal at night, and to suffer from 
a troublesome itching of the skin, which was worse at night. During the 
whole time her bowels had been very constipated, having been open only 
once or twice a week. Micturition had been very frequent and attended 
by smarting. For the last month there had been some pain and discom-
fort after food ; and her ankles had got swollen after she had been 
standing. Three days before admission she had felt so low that she had 
gone to bed, and had remained there ever since. 

Family History.—Father alive, but suffering from phthisis. Mother 
and seven brothers alive and well. Seven other children died young. 
Patient had been married ten years, but had had no children. 

Previous History.— Could remember no other illness. 
State on Admission.—Patient was rather a spare woman with a flushed 

face. Temp. 99*5°; Pulse 88. Weighed 7 st. 5 lbs.; former weight 11 st. 
4 lbs. There was a peculiar sweet smell emanating from her. 

Alimentary System.—Teeth decayed posteriorly ; gums bled readily ; 
subject to toothache ; teeth were loose, but had got firmer ; a nasty taste 
in the mouth, worse in the morning ; mouth dry ; great thirst ; appetite 
voracious. Tongue large, dry, cracked transversely, and covered with 
thin dirty fur on dorsum. Some pain and discomfort after food. Stomach 
dilated, reaching nearly to umbilicus, with splashing sound on palpation. 
Liver dulness 4 inches in V. M. L. Splenic dulness not increased. 

Circulatory System.—No pain or palpitation ; some dyspnoea. Area ot 
cardiac dulness not increased ; apex beat in fourth 1. S., inside the 
V. M. L. Sounds clear ; pulmonary second accentuated. Pulse 96, not 
easily compressible. 

Respiratory System.—No cough, pain, or dyspnoea; percussion note 
deficient in resonance at right base. 

Urinary System.—Urine 90 oz., sp. gr. 1034, acid, pale amber ; urea 
r i per cent., a very faint haze of albumen ; sugar 5*4 per cent. 
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TREATMENT.—Diet: Mutton, meat jelly, milk two pints, cold meat two 
portions, Vichy water with lemon juice. Medicine : Extracti belladonna 
gr. £ ; extracti aloes gr. iij. ; euonymini gr. j . ; in pill at bedtime. 

July 15th. Complained of feeling very sick ; ordered an enema, which 
brought away a motion containing a lot of hard lumps. Urine 1025, 
highly acid ; contained a liaze of albumen, gave a deep Burgundy red 
coloration with ferric chloride, and a moderate rose-violet coloration with 
nitro-prusside of sodium and ammonia. At noon% face flushed, epigastric 
pain, pulse 132, tongue dry, respiration 24, sighing. Ordered, liquoris 
strychninœ "tv., sub cute quartis horis; and to continue the Vichy water 
without the lemon juice. Later in the day her extremities got very 
cold. 

July 16th. 4 a.m., was conscious ; 8.30 a.m., pulse scarcely percep-
tible ; hands not cold ; unconscious ; passed water in bed. Respirations 
irregular, but not Cheyne-Stokes'type. Pulse 1 2 8 ; Resp. 32. 10 a.m., 
extremities cold. 10.30, passing plenty of water in bed ; swallowing 
difficult. Strychnine to be injected every half-hour. This was done 
îegularly until 4.35 p.m. inclusive, except at 3.30. 11.30. Oxygen was 
administered by means of a nitrous oxide gas apparatus. During the 
inhalation the pulse became weaker. The whole of the oxygen contained 
in a cylinder was given, but without the slightest benefit. 3.30 p.m. A 
solution of bicarbonate of soda (two oz. of the salt dissolved in two pints 
of water at ioo° F.) was slowly introduced into the peritoneal cavity. 
4.15 p.m. No result having followed the first injection, two pints more 
were introduced. The patient seemed better. She took some milk and 
beef tea ; and just as there seemed a ray of hope that at least temporary 
improvement had been secured, she quite suddenly looked worse, there 
was a slight spasm of the muscles of face and left arm, and she died in 
spite of the prompt injection of a syringeful of ether. 

AUTOPSY .—A spare but fairly nourished woman. Abdomen distended, 
and on opening it a large quantity of yellowish tinged fluid escaped. 
The retro-peritoneal cellular tissue was much infiltrated with fluid, also 
the deep fascia and inter-muscular connective tissue of the lower part of 
right side of thorax. 

Brain.—46 oz., anaemic, nothing abnormal recognised with naked eye. 
Pons and medulla preserved. 

Heart.—8J oz., L. V. was firmly contracted and appeared thicker than 
normally, measuring nearly fa inch. No valve lesions, heart otherwise 
quite healthy. 

Lungs.—2 lbs., both congested ; hypostasis of the bases. 
Liver.—65 oz., much engorged with blood. Veins dilated. Colour of 

parenchyma a dark reddish brown, but mottled here and there with 
yellowish patches. 

Kidneys.—15 oz., large, capsules tense, slightly sticky. On section both 
looked fatty. Cortex increased and variegated by deep red striae alter-
nating with an opaque yellowish grey labyrinth, both considerably 
congested. 

Pancreas.—2\ oz., small, gland substance looks shrunken, consistence 
generally tough and fibroid, cuts with perceptible resistance to knife's 
edge. 

Semilunar ganglia.—Looked small, weighed together 57 grains. 
Stomach.—Much distended, partly with a dark brown grumous fluid ; 

mucous membrane pale but remarkably mammillated. 

313 
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CASE 65.—Diabetes Mellitus—heredity—vertigo—diarrhoea— acetonuria 
—sickness—coma—no ferric chloride reaction—intra-periloneal injections 
—death—autopsy. 

Amelia P., aged thirty-seven, domestic servant, was admitted into the 
General Hospital October 23rd, 1889, complaining of hunger, thirst, 
casting, and polyuria. These symptoms had existed for ten months. 

Previous History.—She could remember no previous illness or injury ; 
her health had been good, but she was subject to frontal headaches. Six 
years ago she had an " abscess " over the left eye, and the pain had been 
worse in that spot ever since. She had worn spectacles since she was 
twelve years of age, and had supported herself since she was thirteen. 
The work had been hard, and she had had a good deal of worry, but had 
always plenty to eat. She had been accustomed to take very little beer, 
about one glass for supper. 

Family History.—Father died of bronchitis, aged fifty-three. Mother 
died of diabetes, aged thirty-seven ; in the latter part of her illness she 
had many "fits." One brother died in the General Hospital after an 
accident ; two others were living in good health. She did not know of 
any insanity or phthisis or any other case of diabetes in the family. 

State on Admission.—A small, slightly developed woman. Weighed 
6 st. 10 lbs., but used to weigh 8 stone or more. She looked wasted. Her 
face was a peculiar brownish yellow colour, which she said was a recent 
change ; her cheeks were flushed and her lips red. Eleven days before 
admission she had a fit of giddiness in which she fell down and abraded 
the skin on the bridge of her nose. She believed that she lost conscious-
ness completely. Temp. 9 7

0
, Pulse 84, Resp. 18. 

Alimentary System.—She was very hungry, craving food every two 
hours, and her thirst was also great. Bowels regular. Tongue pretty 
clean, furrowed, dry. Teeth defective, decaying. Flatulence after eating, 
but no pain or tenderness. She had had one or two severe attacks of 
diarrhoea. Abdomen not distended. Liver dulness in V. M. L. 3J inches. 
Splenic dulness in M. A. L. 1 \ inches. 

Circulatory System.—Heart's area not increased. Apex in fourth I. S. 
in V. M. L. Sounds normal. Pulse 84, regular, small and soft. 

Respiratory System.—Chest movements normal, no cough. Percussion 
and breath sounds normal. 

Genito-urinary System.—She had not menstruated since November (12 
months) ; no vaginal discharge. Frequent micturition. Urine 244 oz., 
sp. gr. 1035, acid, pale yellow ; urea o*8 per cent., no albumen ; sugar 5 7 
per cent., acetone present, no deposit. 

TREATMENT.—Diet : Meat, beef jelly, fish, chicken, two eggs, no bread 
or vegetables, toast-water, Vichy water and lemon juice. Medicine : Ext. 
opii gr. j . ; twice daily. 

Progress of Case.—Oct. 26th. Between 3 and 4 a.m. she had a seveise 
attack of diarrhoea, followed by a feeling of sickness, and was drowsy and 
heavy all day. Complained of being hot and feverish, but temperature 
was 98*5°. 

Oct. 27th. Complained of sickness and a sinking feeling ; ordered half 
a pint of milk, an effervescing mixture, and some gluten bread. 

Oct. 28th. She would not eat the meat alone, so was allowed green 
vegetables, and as no gluten bread had arrived, two small slices of toast 
were allowed. 
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Oct. 29th. Sick again in the morning. Respiration sighing at times 
towards evening. 

Oct. 30th. Was restless and moaning all night. Between twelve and 
one she was delirious, screaming and trying to get out of bed. Respira-
tion was sighing, 20. Pulse 96. Hands and feet cold; not conscious. 
No water had been passed since 9 p.m. 11 a.m. she was lying quietly, 
respiration sighing, face pale, extremities cold ; no peculiar odour of 
breath. Urine, drawn off by catheter, 7 oz., pale, greenish, clear, acid, 
sp. gr. 1017, a cloud of albumen, loaded with sugar, faint acetone reaction 
with nitro-prusside of sodium, no reaction with ferric chloride. 11.45, 
almost pulseless ; a syringeful of ether was injected subcutaneously. 
12.15,

 t w0
 pints of the following solution, at the temperature of the body, 

were injected into the peritoneal cavity :—Sodii sulphatis; sodii bicar-
bonatis ää 5j- ; aquœ btillientis 5viij. ; solve; adde aquae distillates, Oj. 

This was followed by no improvement, and she died at 2.15 p.m. the 
same day. 

AUTOPSY.—Height, 60 inches ; circumference of chest, 27 inches ; 
rigidity well marked ; puncture seen in linea alba midway between 
umbilicus and pubes. 

Thorar.—Heart 7 oz. ; large milk spot over right ventricle ; much fat 
over right ventricle externally. Left ventricle, heart substance slightly 
fatty ; mitral valve normal ; aortic valve normal and competent, com-
mencing atheroma at the beginning of the aortic arch. Right ventricle 
contained very dark p. m. clot ; tricuspid and pulmonary valves competent 
and normal ; auricles normal. Left lung : 8 oz. ; substance healthy ; no 
bronchitis ; was bound down to chest wall by few adhesions. Right 
lung : 10 oz. ; normal. 

Abdome?i.—Liver : anterior surface adherent to the diaphragm. On 
section, consistence rather tough. Groups of lobules appeared trans-
lucent surrounded by yellow streaks. Gall-bladder collapsed; on 
squeezing it yellowish-green bile exuded. Right kidney: 6 oz. ; capsule 
slightly adherent, taking away a little kidney substance ; cortex pale 
yellow ; interpyramidal cortex the same, streaked with translucent yellow 
lines ; malpighian bodies very prominent through the whole cortex, 
arranged in rows ; pyramids lightish red, streaked with yellow. Left 
kidney : oz. ; same condition as right. 

Brain.—3 lbs. ; subarachnoid fluid over both hemispheres. Section 
showed brain substance slightly congested. Right semilunar ganglion 
somewhat larger than left. 

C O N C L U S I O N S . — T h e fo l lowing c o n c l u s i o n s s u m m a r i s e brief-
ly the m o s t i m p o r t a n t f a c t s c o n t a i n e d in this l o n g c h a p t e r :— 

1. D i a b e t i c c o m a is s p e c i a l l y a p t to s u p e r v e n e in a c u t e 
c a s e s in y o u n g p e r s o n s . 

2. D i a b e t i c p a t i e n t s a n d their fr iends s h o u l d b e w a r n e d o f 
the d a n g e r o f c o n s t i p a t i o n , m u s c u l a r fa t igue , n e r v o u s e x h a u s -
tion, a n d cold , a s p r o b a b l y p r e d i s p o s i n g c a u s e s o f d e a t h b y 
c o m a . 

3. T h e d i s c o v e r y o f the ferric ch lor ide reac t ion in the ur ine 
shou ld b e t a k e n a s a w a r n i n g a g a i n s t t h e p r e m o n i t o r y s y m p -
t o m s o f c o m a . 

23 
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4. D e e p re sp i ra t ion , r a p i d p u l s e , a n d a b d o m i n a l p a i n a r e 
t h e ear l i e s t p r e m o n i t o r y s i g n s o f this condi t ion . 

5. C y a n o s i s is a b s e n t in s p i t e o f the d y s p n o e a , b u t m a y 
a p p e a r j u s t be fore d e a t h . 

6. C o n v u l s i v e s e i zures a r e n o t a n u n c o m m o n o c c u r r e n c e 
j u s t be fore dea th . 

7. T h e t e m p e r a t u r e is u s u a l l y n o r m a l or s u b - n o r m a l , b u t 
m a y b e c o n s i d e r a b l y ra i sed . 

8. D i a b e t i c c o m a , with al l i ts c l a s s i ca l s y m p t o m s , o c c u r s 
i n d e p e n d e n t l y o f a n y e x c e s s o f fat in the b lood , a n d the p a t h o -
log ica l v a l u e o f l ipaemia, when p r e s e n t , is y e t u n d e t e r m i n e d . 

9. T h e t o x a e m i c theory , e.g., p o i s o n i n g b y a c e t o n e , or 
ß - o x y b u t y r i c ac id , or s o m e n e a r l y a l l i ed s u b s t a n c e or s u b -
s t a n c e s , a f fords the b e s t e x p l a n a t i o n o f this r e m a r k a b l e g r o u p 
o f s y m p t o m s . 

10 . R e c o v e r y is p o s s i b l e f rom the p r o d r o m a l s y m p t o m s , a n d 
even from s o m e d e g r e e o f drows ines s , b u t f rom a c t u a l c o m a 
it is a t l ea s t v e r y rare . 

1 1 . G r e a t benefit m a y e n s u e in the e a r l y s t a g e s f rom s p e e d y 
e v a c u a t i o n o f the b o w e l s b y a b r i s k p u r g a t i v e . T r e a t m e n t in 
the la ter s t a g e s s e e m s a l w a y s unava i l ing . 
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C H A P T E R X X I . 

T R E A T M E N T O F D I A B E T E S . 

T H E t r e a t m e n t o f d i a b e t e s h a s f o r t u n a t e l y been e v o l v e d 
i n d e p e n d e n t l y o f t h o s e p h y s i o l o g i c a l c o n t r o v e r s i e s r e s p e c t i n g 
the p a t h o g e n e s i s o f the d i s e a s e which s e e m to b e a s far a s 
ever from a n end. T h e m e a t d ie t o f R o l l o a n d the g lu ten 
b r e a d o f B o u c h a r d a t w e r e i n t r o d u c e d y e a r s before C I . B e r n a r d 
m a d e his d i scover ies , a n d o w e n o t h i n g to h i m or his s u c c e s s o r s , 
a n d w e o u g h t to b e v e r y unwi l l ing to a d m i t the r igh t o f either 
s i d e in th is d i s p u t e to d i c t a t e to c l in ic ians in this d e p a r t m e n t 
a t least . O u r m o d e r n t r e a t m e n t is b a s e d u p o n two s o u n d 
cl inical o b s e r v a t i o n s , viz., the v a l u e o f n i t r o g e n o u s d i e t a n d 
o f o p i u m or its a l k a l o i d s in contro l l ing the s y m p t o m s o f the 
d i s e a s e . B u t e x p e r i e n c e h a s modi f ied the conc lus ions to b e 
d r a w n from t h e s e o b s e r v a t i o n s , a n d a l t h o u g h they c o n s t i t u t e 
the g r o u n d - w o r k o f e v e r y m o d e r n s y s t e m for the t r e a t m e n t of 
d i a b e t e s , w e fol low ne i ther in i ts or ig ina l s impl ic i ty . 

D I E T . — W e h a v e l earnt tha t while s tr ic t ly n i t r o g e n o u s d ie t 
is b y no m e a n s a l w a y s a b l e to r e m o v e al l the s u g a r from the 
urine, e v e r y d i a b e t i c re ta ins the c a p a c i t y to a s s i m i l a t e a certa in 
a m o u n t of c a r b o - h y d r a t e s ; m o r e o v e r whi le a s t r i c t ly n i tro-
g e n o u s d ie t is b a d l y b o r n e b y m o s t p a t i e n t s a n d can r a r e l y b e 
enforced for m o r e t h a n a s h o r t t ime , a s u i t a b l e a d d i t i o n of 
c a r b o - h y d r a t e s i m p r o v e s t h e g e n e r a l hea l th , m a k e s it p o s s i b l e 
to s e c u r e c o n f o r m i t y to d ie te t ic rules for a n y d e s i r e d t i m e 
a n d d o e s n o t a g g r a v a t e a n y o f the s y m p t o m s o f the d i s e a s e . 
T h e r e h a s been d u r i n g t h e p r e s e n t c e n t u r y a g r a d u a l t e n d e n c y 
in this d irect ion, a n d a t the p r e s e n t t i m e our di f ferences in 
p r a c t i c e a r e not n e a r l y s o g r e a t a s our di f ferences in theory. 
T h e o r t h o d o x d i a b e t i c d i e t a r y , a s se t forth in m o s t t e x t -
b o o k s , is v e r y v a r i e d a n d l iberal when c o m p a r e d with R o l l o ' s 
e x c l u s i v e m e a t diet , a n d if we v e n t u r e t o - d a y to g o a s t e p 
further a n d c l a i m for e a c h d i a b e t i c a s m u c h l iberty a s e x p e r i -
e n c e s h o w s he m a y b e s a f e l y a l lowed , it is o n l y in h a r m o n y 
with t h o s e g e n e r a l pr inc ip l e s which w e a d m i t when we d e c l a r e 
tha t we t r y to treat , no t the d i s e a s e , b u t the pat ient , a n d to 
a d j u s t our r e m e d i e s a n d o u r d o s e s to h is ind iv idua l wants . 
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W h e n a c a s e c o m e s first u n d e r o b s e r v a t i o n a n d the d i a g -
nos i s h a s been m a d e , it is v e r y d e s i r a b l e to find o u t the effect 
o f d ie t ; for this p u r p o s e the s tr ic t a n t i - d i a b e t i c d i e t shou ld 
b e o r d e r e d {seepage 359). O f c o u r s e there m a y b e occas ions , 
a s in a c u t e d i s e a s e , e x t r e m e w e a k n e s s or i m p e n d i n g c o m a , 
where s u c h a n inves t iga t ion would b e out o f p lace . B u t in 
m o s t c a s e s this s h o u l d b e done , a n d the p a t i e n t b e reques t ed 
to a d h e r e c lose ly t o the d ie t for seven d a y s ; h e m a y b e 
e n c o u r a g e d to d o this b y the p r o m i s e t h a t t h e s e ru les will b e 
g r a d u a l l y r e l a x e d a s his condi t ion p e r m i t s it. A t t h e e n d o f 
a week the ur ine m u s t b e co l lected for twenty- four h o u r s a n d 
the to ta l d a i l y a m o u n t o f s u g a r c a l c u l a t e d in g r a i n s . W e 
m a y then m a k e a n add i t ion o f s o m e c a r b o - h y d r a t e , a n d I 
k n o w n o t h i n g safer or m o r e a g r e e a b l e to the p a t i e n t t h a n a 
l a r g e b a k e d p o t a t o to b e e a t e n a t dinner. Laevu lose , in 
q u a n t i t i e s u p to 1 \ oz. da i ly , is m u c h a p p r e c i a t e d , e spec ia l ly 
b y chi ldren. W h e n t h e s e h a v e been shown t o b e to lerated , 
we m a y in all b u t t h e m o s t s e v e r e c a s e s t r y the effect of 
p e r m i t t i n g b r e a d in the form o f thin, v e r y d r y t o a s t , o f which 
ι \ oz. m a y b e a l lowed three t i m e s a d a y . 

T h e effects o f e a c h o f these a d d i t i o n s m u s t b e a scer ta ined 
b y careful e s t i m a t i o n o f the to ta l d a i l y q u a n t i t y o f s u g a r 
e l i m i n a t e d a t l eas t o n c e a week. 

T h e fol lowing e x a m p l e s i l lus trate this m e t h o d o f p r o c e e d i n g 
a n d s h o w t h a t p a t i e n t s who p a s s a l a r g e q u a n t i t y o f s u g a r on 
a n o r d i n a r y diet m a y p a s s v e r y l i t t le when t a k i n g a p r o p e r l y 
l imi ted a m o u n t o f b r e a d a n d p o t a t o e s . 

CASE 66.—Mr. T. S. W., aged 55, is engaged in large commercial 
transactions ; a moderate case of diabetes in an elderly man. On 
ordinary diet, urine 84 oz., sp. gr. 1025, contains 2016 grs. of sugar; on 
strict diet, urine 78 oz., sp. gr. 1018, contains a mere trace of sugar. On 
adding to this diet one large baked potato and 4J oz. of toast, estimated 
to contain about 1500 grains of starch, the urine contained only 2\ grains 
of sugar per ounce, or not more than 250 grs. of sugar at the outside. 

CASE 67.—Mr. D., aetat 50, a slightly more severe case of the same 
type ; on ordinary diet passed 3360 grs. of sugar ; on strict diet 576 grs., 
and on the same with the addition of toast and potato, as described, 
672 grs., that is the addition of 1500 grs. of carbo-hydrates caused an 
increase of less than 100 grs. of sugar 1 

CASE 68.—Mrs. B., aetat 49 
Urine. Sugar. 

On ordinary diet - - - 70 oz. - 3360 grs. 
On strict diet 50 oz. a trace 

„ „ with one potato - 50 oz. - 28 grs. 
4J oz. of toast added - - - 50 oz. - 360 grs. 
At 55 oz. - 242 grs. 
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S u c h c a s e s a r e o f c o u r s e r e a d i l y a m e n a b l e to t r e a t m e n t , 
but the fo l lowing a r e m o r e s e r i o u s e x a m p l e s : — 

CASE 6 9 — E . C , aged 33, ill ten months, has lost two stone in weight, 
under strict treatment. Urine, 130 oz., sp. gr., 1028, contains 1872 grs. of 
sugar. On adding first one then two baked potatoes to his daily diet he 
improved in health and the sugar fell to 1056 grs. daily. 

CASE 70.—K. M. C , aged 8, a tolerably acute case of diabetes with 
considerable loss of strength, irregularly dieted. On strict diet, kept up 
with difficulty, daily sugar excretion 1872 grs. ; with two baked potatoes 
daily she gained 7 lbs. in weight, and passed only a tracÄ of sugar. 

S e v e r a l o f t h e s e c a s e s s h o w t h a t the a d d i t i o n o f c a r b o -
h y d r a t e s c a u s e d s o m e i n c r e a s e o f g l y c o s u r i a , when c o m p a r e d 
with s tr ic t diet , b u t in e v e r y i n s t a n c e it is o b v i o u s t h a t t h e in-
c r e a s e o n l y r e p r e s e n t s a s m a l l p a r t o f the c a r b o - h y d r a t e 
inges ted , the b a l a n c e h a v i n g been u s e d u p in the b o d y . 

T h e effect o f s tr ic t d i e t in contro l l ing g l y c o s u r i a is a 
v e r y v a l u a b l e m e a s u r e o f the s ever i ty o f the c a s e a n d a n indi-
cat ion h o w far w e m a y s a f e l y g o in a d d i n g c a r b o - h y d r a t e s . 
T h a t is t o s a y , the less t h e effect, t h e s m a l l e r r o o m is there 
for a n y s u c h a d d i t i o n a n d t h e g r e a t e r the n e e d for c a u t i o n 
in p r o c e e d i n g . 

Strict Diet.—By th is I m e a n a d i e t a r y which is b y no m e a n s 
free from s u g a r - f o r m i n g s u b s t a n c e s , b u t o n e a s free a s it is 
d e s i r a b l e t o ins i s t upon . I g i v e m y p a t i e n t s a p r i n t e d s l ip o f 
p a p e r u p o n which t h e fo l lowing l ist is p r i n t e d : M e a t s o u p , 
bee f tea , fish o f al l k i n d s , b u t c h e r s m e a t , p o u l t r y , g a m e , e g g s , 
g r e e n v e g e t a b l e s , s e a k a l e , ce lery , s a l a d , m i l k (1 p in t ) , c r e a m , 
c u s t a r d , but ter , cheese , c r e a m cheese , j e l ly , i s i n g l a s s b l a n c 
m a n g e , I r i sh or I c e l a n d m o s s , C a l l a r d ' s b r o w n l o a f or a l m o n d 
b iscui t s , tea , coffee, c laret , st i l l mose l l e , hock , b r a n d y , whiskey , 
minera l w a t e r s ; a n d a foo tnote p o i n t s o u t t h a t n o s u g a r m u s t 
b e e m p l o y e d in t h e p r e p a r a t i o n o f a n y o f t h e s e ar t i c les , b u t 
sacchar in m a y b e u s e d if des i red . F a t o f a n y k ind , fat b a c o n , 
butter , c r e a m , or even cod- l iver oil m a y b e a l l o w e d with 
a d v a n t a g e on t h e s t r i c t e s t diet , a l t h o u g h u n h a p p i l y in 
s evere c a s e s the p o w e r o f a s s i m i l a t i n g fat is often g r e a t l y 
d imin i shed . 

I t is a m o s t i m p o r t a n t a n d difficult q u e s t i o n how t o s u p p l y 
d i a b e t i c s wi th a s u i t a b l e b r e a d s u b s t i t u t e when t h e y a r e u n a b l e 
to a s s i m i l a t e a m i n i m u m q u a n t i t y o f o r d i n a r y wheaten b r e a d . 
T h e r e is n o l a c k o f ar t i c l e s p u r p o r t i n g to s u p p l y this want , 
b u t t h e y v a r y a s the fo l lowing a n a l y s e s show, a n d s o m e , a s 
t h e Lancet h a s p o i n t e d o u t a n d I h a v e u n h a p p i l y t o o often 
o b s e r v e d , a r e nei ther m o r e nor l e s s t h a n f r a u d s , whi le t h e b e s t 
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a r e v e r y e x p e n s i v e , s o a s to b e q u i t e b e y o n d the r e a c h o f the 
p o o r e r c lasses . 

ANALYSIS OF G L U T E I BREAD. 

French. English. 

Moisture 
Sugar .» 
Fat 
Insoluble carbo-hydrates 
Gluten ..." 
Ash 

Samples dried at 21 
Gluten 
Insoluble carbo-hydrates 

9*30 
2*50 
2*50 

3328 
49/62 

2·8ο 

2° : 

5 4 7 1 
56·6ο 

9Ό 
ro 

14*3 
27-4 

55*5 
1-8 

55*5 
27-4 

I h a v e q u i t e g iven u p the u s e of g l u t e n b r e a d a s the bes t 
c o n t a i n s n e a r l y 30 per cent, of s t a r c h ; it is a l w a y s u n p a l a t a b l e 
a n d re lat ive ly to its d ietet ic v a l u e a b s u r d l y dear, i n t h o s e 
c a s e s where I wish to t r y the effect o f s tr ict d ie t 1 r e c o m m e n d 
C a l l a r d ' s s t a r c h l e s s b r o w n loa f a n d b i scu i t food, or b i scu i t s 
m a d e with a l m o n d flour or c o c o a - n u t flour, to which a l i tt le 
g l u t e n flour or a l e u r o n a t flour * m a y b e a d d e d . 

ANALYSES OF CALLARD'S BROWN LOAF AND BISCUIT FOOD. 

Brown Loaf. Biscuit Food. 

Moisture ( 2 i 2 ° F . ) 
Mineral matter 
Fat 
Starch 
Nitrogenous matter 
Cellulose 

39*50% 
3'3o 

34-00 

6 7 5 I 16-45 

8-4% 
2.5 

I2'5 
6-6 

66*6 

3*4 

T h e fo l lowing d irec t ions m a y p r o v e useful to p a t i e n t s who 
wish to m a k e s u c h b i scu i t s or c a k e s a t h o m e : — 

(1,) Almond Cakes. One pound of ground almonds, four eggs, two 
tablespoonsful of milk and a pinch of salt are required. Beat up the eggs 
and stir in the almond flour, divide into cakes and bake in a moderate 
oven for forty-five minutes. 

* Aleuronat is the patent name of a gluten flour obtained as a by-
product in a starch factory. It is strongly recommended by Prof. Ebstein 
and can be obtained from the diabetic food shops. 
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(2,) Cocoa-nut Cakes. Three-quarters of a pound of dried cocoa-nut, 
one quarter of a pound of ground almonds, six eggs, and half a teacupful 
of milk. Mix as before and bake for twenty-five minutes. 

(3,) The same. Half-a-pound of dried cocoa-nut, half-a-pound of aleu-
ronat, lour eggs, and a little water sweetened with saccharin. Mix, 
divide into cakes and bake (WILLIAMSON) . 

Any of these cakes can be sweetened with saccharine or glycerine. It 
is of importance that the cocoa-nut and almond flour should be tested by 
the addition of iodine for starch and by boiling with Fehling for sugar 
before it is used, as adulterations are common. 

Certain writers have ventured to recommend Semolina and 
" Florador " as suitable for diabetes, but the untrustworthiness 
of the advice is shown b y the following analysis : — 

Semolina. Florador. 

Moisture 12*2% Ι Ι Ό Ο % 

Mineral matter 1*1 ο·8 
Fat 0 7 0*25 

Carbo-hydrates 74*5 75*55 
Nitrogenous matter . . . 11-5 12*40 

T h e use of " S o y " beans was advocated some few years ago 
by Dujardin-Beaumetz . T h e s e resemble the haricot bean, 
and are obtained from S o y a Hispida, a plant originally 
brought from China and Japan, but now cultivated in Austria. 
W h e n originally introduced it was recommended on the 
ground that it contains only 2 per cent, of starch, but this 
statement is very misleading, as is shown from the following 
analysis b y Professor Kinch , given in Professor Frankland's 
" Agricultural Chemistry," which I have had verified : — 

Analysis of Soy Beans: — 
Water - - - 11*3 
Nitrogenous matter - - 37*8 
Fat - - - - - - 20*9 
Carbo-hydrates - 24*0 
Fibre - - - - - 2*2 
Ash - - - - . - 3-8 

This great discrepancy is accounted for b y the presence of a 
mucilaginous substance, convertible into sugar, and therefore 
equally obnoxious to a diabetic. 

Artic les made from this bean should not therefore be 
allowed to patients on strict diet ; but those on a modified 
diet m a y take them if they like. S o m e of m y patients have 
disliked the flavour and in others their use has been followed 
b y relaxation of the bowels. 

361 
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Modified Diet.—In s evere c a s e s it is n e c e s s a r y t o b e e x -
c e e d i n g l y c a u t i o u s in the a d d i t i o n o f s t a r c h y food. Laevu lose , 
which w a s r e c o m m e n d e d b y K ü l z in 1874, n a s onty recent ly 
b e c o m e a v a i l a b l e a s a n art ic le o f food. I t is n o w s o l d in 
two f o r m s : (1,) a s a white, c o a r s e , g r a n u l a r p o w d e r , s l i gh t ly 
sweet , a n d perfect ly a g r e e a b l e , t h e laevulose o f S c h e r i n g a n d 
G l a t z ; (2 ,) H a y c r a f t ' s laevulose, a t reac l e - l ike s u b s t a n c e p r e -
p a r e d b y A l l e n a n d H a n b u r y . T h e y a r e e q u a l l y g o o d a n d 
s u p p l y c a r b o - h y d r a t e in a form which d i a b e t i c s a p p e a r a b l e 
to a s s i m i l a t e in l imi ted q u a n t i t i e s ( i £ oz.). T e s t i m o n y to i ts 
uti l i ty a n d h a r m l e s s n e s s h a s been b o r n e b y severa l writers 
a s well a s b y myself , a n d I th ink it d e c i d e d l y p r e f e r a b l e to 
sacchar in . 

T h e fol lowing t a b l e from d e N é d a t s , q u o t e d b y D u j a r d i n -
B e a u m e t z , s h o w s t h e a m o u n t o f s t a r c h in v a r i o u s v e g e t a b l e 
s u b s t a n c e s : — 

Rice - - 74· 10 per cent. 
Maize - 65*90 9) 
Wheat flour - - 6300 99 
Wheat meal - 5960 J9 
Rye flour - 59*84 99 
Millet - 5 7 9 0 » 
Buckwheat - - 50Ό0 99 
Wheat bread - 4 2 7 0 99 
Oatmeal - 39-10 99 
Peas - - 37-00 9) 
Rye bread - - 36-25 •9 
Haricots - 36-00 91 
Jerusalem artichokes - ι6·6ο 99 
Potatoes - - * - I5-50 99 

Potatoes therefore o c c u p y the first p l a c e from this po int 
of view, a n d I h a v e a l r e a d y q u o t e d severa l c a s e s which s h o w 
their effects. T h e three fo l lowing c a s e s were al l severe , two 
p r o v e d s u b s e q u e n t l y fatal , a n d the other w a s q u i t e u n a b l e 
to e a t t o a s t , y e t t h e y all b o r e the a d d i t i o n o f p o t a t o e s well. 

CASE 7 1 . — H . G., aetat 36. 
AVERAGB AVERAGE 

DIET. DURATION. URINE. SUGAR. WEIGHT. 
Strict 4 days 135 oz. 5872 grs. 6 St . 13 lbs. 
With potatoes 15 „ 132 oz. 3455 grs. 7 st. 4 lbs. 
Strict IS 9. 136 oz. 4283 grs. 7 st. 4 lbs. 
With potatoes 9 99 127 oz. 4141 grs. 7 st. 2 lbs. 

CASE 7 2 . — A . J . 

With potatoes II ,9 87 oz. 2376 grs. 5 st. ι lb. 
Strict 57 , , 84 oz. 2498 grs. 5 st. 5 lbs. 
With potatoes IS ,9 77 oz. 1625 grs. 6 st. ι lb. 
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CA£E 73 — A . M . , aetat 21 . 
DIET. DURATION. AVGE. URINE. AVGE. SUGAR. WEIGHT. 

Strict - 12 days 91 oz. 2053 grs. 9 st. 2 lbs. 
With ι potato 6 „ 63 oz. 1989 grs. 9 st. 5 lbs. 

„ 2 potatoes 26 „ 77 oz. 1798 grs. 9 st. 10 lbs. 
Dahlia tubers h a v e b e e n s u g g e s t e d a s v e g e t a b l e s , a n d h a v e 

been shown to b e o f s erv ice ( H A L E W H I T E ) , b u t a r e not 
o r d i n a r i l y a v a i l a b l e . T h i s diff iculty d o e s no t a p p l y to J e r u -
s a l e m a r t i c h o k e s , which m a y b e tr ied in definite quant i t i e s . 

Milk m a y a l w a y s b e a l lowed , b u t i £ p in t s d a i l y s h o u l d 
no t b e e x c e e d e d . T h e skim milk t r e a t m e n t which w a s a t 
o n e t i m e in v o g u e c a n n o t b e r e c o m m e n d e d . B u t m i l k is 
well k n o w n to b e a v a l u a b l e ar t i c l e o f d ie t ; it c o n t a i n s a 
cer ta in a m o u n t o f fat, m i l k s u g a r , a n d l ime sa l t s . T o r a l b o 
h a s d r a w n a t tent ion to t h e g r e a t l o s s o f l ime s a l t s in d i a b e t e s , 
a n d G r u b e h a s s u g g e s t e d t h a t mi lk m a y b e useful t o c o m -
p e n s a t e for th is waste . 

S o m e a u t h o r s ins i s t on the u s e o f alcohol a s a s u b s t i t u t e 
for c a r b o - h y d r a t e , b u t I h a v e l i t t le e x p e r i e n c e o f its a c t u a l 
util ity. M o s t p a t i e n t s wish to t a k e s o m e , a n d when no 
contra - ind ica t ion e x i s t s , s u c h a s g a s t r i t i s or a l b u m i n u r i a , I 
a m in t h e h a b i t o f a l l o w i n g whi skey , u n s w e e t e n e d g in , 
b r a n d y , R h i n e a n d M o s e l l e wines, B o r d e a u x c laret , a n d " s a n s 
s u c r e " c h a m p a g n e ; o f c o u r s e in l imi ted quant i t i e s , s u c h a s 
ha l f a b o t t l e o f wine, or from two to four o u n c e s o f sp ir i t s 
dai ly . I n v e r y mi ld c a s e s B a s s ' s beer which c o n t a i n s o n l y a 
very l i tt le s u g a r , m a y b e p e r m i t t e d , b u t it m u s t b e g iven with 
caut ion , no t m o r e t h a n a p int da i ly , a n d its effect on the 
ur ine d e t e r m i n e d . P u r d y r e c o m m e n d s B u d a i , a H u n g a r i a n 
wine, a n d the D i ä t e t i s c h e r R o t h w e i n a s b e i n g q u i t e free from 
s u g a r . B u t no restr ict ion s h o u l d b e p l a c e d on non-a lcoho l i c 
b e v e r a g e s which d o not conta in s u g a r . I t is cruel to interfere 
with the c r a v i n g to s a t i s f y thirst , which is the resu l t o f the 
w i thdrawa l from t h e b o d y o f l a r g e q u a n t i t i e s o f water. A l l 
minera l t a b l e w a t e r s a r e p e r m i s s i b l e , a n d t h o s e which conta in 
a l k a l i n e c a r b o n a t e s d o g o o d b y h e l p i n g to k e e p u p the 
a l k a l i n i t y o f the b lood . T h e y m a y b e s u i t a b l y t a k e n with 
wine or sp ir i t s a t m e a l s , or where no a lcohol is t a k e n , with 
l e m o n j u i c e or a s l ice o f l emon. H o t w a t e r p o u r e d on a s l ice 
o f l e m o n m a k e s a d r i n k which m a n y p e r s o n s like. 

C L I M A T E A N D M I N E R A L W A T E R S . — N o o n e wou ld b e s o 
b o l d a s to c o n t e n d t h a t the c l i m a t e o f every p a r t o f these 
i s l a n d s is a t all t i m e s o f the y e a r the b e s t t h a t can b e 
o b t a i n e d b y t h o s e who h a v e the m e a n s t o l ive where they 
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please , s o t h a t a l t h o u g h d i a b e t e s is not a d i s e a s e which is 
influenced s p e c i a l l y b y soil, a l t i t u d e or t e m p e r a t u r e , s o m e 
p a t i e n t s m a y e n j o y m u c h bet ter g e n e r a l hea l th a n d der ive 
real benefit in o ther p l a c e s than their own h o m e s . I a m 
s t r o n g l y o f opin ion t h a t life in the o p e n - a i r is o f the u t m o s t 
i m p o r t a n c e ; d i a b e t i c s s h o u l d therefore, if p o s s i b l e , l ive where 
they c a n b e a g r e a t dea l out -o f -doors . B u t s e v e r e c a s e s 
s t a n d the fa t igue o f t rave l l ing v e r y b a d l y , a n d there a r e 
m a n y o thers who w o u l d b e i m p r u d e n t to l e a v e the c o m f o r t s 
o f their own h o m e s , the a f fec t ionate c a r e o f their re lat ives , 
a n d the wise min i s t ra t ions o f a wel l - tr ied m e d i c a l friend, to 
e x c h a n g e t h e s e for life in hote l s or l o d g i n g s , a n d the a t t e n d -
a n c e o f s t r a n g e r s . N o d i a b e t i c s h o u l d l e a v e h o m e w h o is 
not in fair heal th , a n d in p o s s e s s i o n o f sufficient m e a n s to 
procure all n e c e s s a r y comforts . In winter such a p a t i e n t 
m a y find a m o r e gen ia l c l i m a t e than that in which his h o m e 
is s i t u a t e d a t o n e of our own s o u t h c o a s t w a t e r i n g - p l a c e s , or 
in M a d e i r a , the C a n a r i e s , the R i v i e r a , A l g e r i a or E g y p t . H e 
m u s t trave l b y e a s y s t a g e s a n d t a k e with h im p r o p e r food 
s u p p l i e s to m a i n t a i n his d i e t a r y while on the j o u r n e y . I f he 
is a g o o d sa i lor he will find it bet ter to g o all the w a y b y s e a , 
than to travel over land . 

In the s u m m e r he m a y g o to o n e o f the s p a s where d i a b e t e s 
is m a d e a spec ia l s u b j e c t o f t rea tment . T h e n e a r e s t o f these 
is N e u e n a h r , c lo se to the R h i n e a n d o n l y a s h o r t d i s t a n c e 
from C o l o g n e . In th is p r e t t y l itt le town he will find h i m -
se l f a m o n g s t p l e a s a n t h e a l t h - g i v i n g s u r r o u n d i n g s , in a d i s tr ic t 
which af fords i n n u m e r a b l e c h a r m i n g w a l k s a n d e x c u r s i o n s , 
a n d a t the s a m e t i m e h e will b e a b l e to ob ta in e x c e l l e n t t r e a t -
ment for his m a l a d y . T h e waters , w h o s e chief c o n s t i t u e n t s 
a r e ch lor ide of s o d i u m a n d the c a r b o n a t e s o f iron a n d s o d i u m , 
a r e h i g h l y c h a r g e d w i c h c a r b o n i c a c i d g a s , a n d a r e no t u n -
p l e a s a n t to drink. T h e hote l s a n d g a r d e n s a r e g o o d . T h e 
s e a s o n is from M a y to October , b u t J u l y s h o u l d b e a v o i d e d 
on a c c o u n t o f the g r e a t heat . T h e d is tr ic t a b o u n d s in minera l 
s p r i n g s , the c e l e b r a t e d A p o l l i n a r i s well b e i n g on ly a few mi les 
a w a y , a n d this a s well a s m a n y o thers af ford a g r e a t v a r i e t y of 
g o o d t a b l e waters . 

B u t d i a b e t i c s m a y a n d d o g o to m a n y o f the o ther R h e n i s h 
w a t e r i n g - p l a c e s , a n d I s ee no r e a s o n w h y d i a b e t e s s h o u l d 
not b e t r e a t e d a s well, for e x a m p l e , a t H o m b u r g a s a t 
N e u e n a h r . A l m o s t ident ica l w a t e r s a r e found a t both , the 
c l imat i c cond i t ions a r e m u c h a b o u t the s a m e , a n d E n g l i s h 
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p e o p l e m a y prefer a p l a c e where t h e y m a y m e e t p l e n t y of 
their a c q u a i n t a n c e s , a n d where the ho te l s conform to E n g l i s h 
i d e a s ; b u t after all it is m a i n l y a pre ference for t h e local 
d o c t o r t h a t d e t e r m i n e s o u r se lect ion. 

C a r l s b a d , in B o h e m i a , h a s a g r e a t r e p u t a t i o n for the t rea t -
m e n t o f d i a b e t e s , which s e e m s t o m e to b e d u e in a g r e a t 
m e a s u r e t o the v e r y a b l e p h y s i c i a n s w h o c o m e there d u r i n g 
the s e a s o n to a t t e n d the c r o w d s o f p a t i e n t s who flock to 
this favour i te A u s t r i a n s p a . T h e ch ie f c o n s t i t u e n t o f the 
w a t e r s is s u l p h a t e o f s o d i u m , a n d the different s p r i n g s v a r y 
on ly in the q u a n t i t y t h e y conta in . T h e p l a c e is well s i t u a t e d , 
the s e a s o n is the s a m e a s a t N e u e n a h r , a n d a vis i t there m a y 
b e m a d e v e r y e n j o y a b l e , b u t the j o u r n e y is a l o n g one , the 
r e g i m e n is strict , the m o d e o f l iv ing G e r m a n , a n d pr ices a r e 
v e r y high. M a r i e n b a d , i ts n e i g h b o u r , is a l i tt le C a r l s b a d , 
with the s a m e waters , b u t o v e r - s h a d o w e d b y its f a s h i o n a b l e 
rival. C a r l s b a d is e m i n e n t l y the p l a c e for d i a b e t e s a s s o c i a t e d 
with obes i ty , g a s t r i t i s or l iver d i s e a s e . 

V i c h y ( D é p a r t e m e n t A l l i e r ) , t h e m o s t f a m o u s o f all F r e n c h 
w a t e r i n g p l a c e s for the t r e a t m e n t o f d i a b e t e s , is no t s o 
p o p u l a r a s it w a s former ly with E n g l i s h d o c t o r s a n d pa t i en t s . 
T h i s is p o s s i b l y d u e to the g r e a t a d v a n c e s which G e r m a n 
m e d i c i n e h a s m a d e d u r i n g the l a s t fifty y e a r s , which h a v e 
d e p r i v e d F r a n c e o f her former p l a c e o f p r o u d p r e - e m i n e n c e 
on t h e Cont inent , or it m a y b e t h a t fash ion h a s c h a n g e d . 
V i c h y is sti l l a s c h a r m i n g a s ever, i ts établissement a s well 
m a n a g e d , i ts w a t e r s a s s u i t a b l e , a n d it is c er ta in ly m o r e 
access ib le . T h e V i c h y w a t e r s h a v e for their pr inc ipa l con-
s t i tuent b i c a r b o n a t e o f s o d a , a n d a r e h i g h l y c h a r g e d with 
c a r b o n i c a c i d g a s . T h e s e a s o n is from A p r i l 15th t o O c t o b e r 
ï 5th, b u t t h e g r e a t h e a t in J u l y a n d A u g u s t r e n d e r s these 
two m o n t h s unsu i tab le . 

L a B o u r b o u l e a n d C h â t e l - G u y o n , b o t h in the d e p a r t m e n t of 
P u y d e D ô m e , a r e not v e r y far f rom V i c h y , a n d h a v e c o m -
p a r a t i v e l y m o d e r n r e p u t a t i o n s for t h e t r e a t m e n t o f d i a b e t e s . 
T h e former is a s m a l l v i l l a g e 2790 feet a b o v e the s e a level. 
I t s w a t e r s conta in chiefly ch lor ide a n d b i c a r b o n a t e o f s o d i u m 
with t r a c e s of arsenic , to which l a s t ingred ien t g r e a t i m p o r t a n c e 
is a t t a c h e d in the t r e a t m e n t o f d i a b e t e s . C h â t e l - G u y o n is a 
s m a l l town, 1 3 0 0 feet a b o v e the sea . I t s w a t e r s r e s e m b l e t h o s e 
o f C a r l s b a d , b u t a r e w e a k e r a n d h i g h l y c h a r g e d with c a r b o n i c 
ac id g a s ; t h e y v a r y in t e m p e r a t u r e f rom 82° to 95

0
 F . 

C o n t r e x é v i l l e in the V o s g e s is a s o m e w h a t f a s h i o n a b l e 
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resort for d i a b e t i c a n d g o u t y p a t i e n t s ; the w a t e r s conta in 
b i c a r b o n a t e s a n d s u l p h a t e s o f l ime, m a g n e s i a , a n d iron ; the 
different s p r i n g s v a r y s o m e w h a t , s o m e c o n t a i n i n g m o r e o f 
certa in cons t i tuent s t h a n o thers ; t r a c e s of a r s e n i c a r e s a i d to 
be present . 

I t c a n n o t b e s a i d t h a t the specif ic effect o f a n y o f t h e s e w a t e r s 
h a s ever been d e m o n s t r a t e d sa t i s fac tor i ly , b u t p a t i e n t s w h o 
g o to t h e s e p l a c e s find t h e m s e l v e s a b l e to s p e n d the who le 
d a y in the o p e n - a i r ; their m e a l s a r e s e r v e d in g a r d e n s or on 
t erraces ; t h e y g e t u p ear ly , l ive t e m p e r a t e l y , e n j o y a v e r y 
unwonted a m o u n t o f sunsh ine , d r i n k on ly l ight wines, in 
m a n y p l a c e s the g r o w t h o f the n e i g h b o u r h o o d , a n d t a k e 
under m e d i c a l a d v i c e d r a u g h t s of, for the m o s t p a r t , i n n o c u o u s 
waters . N o d o u b t the w a t e r s a t s o m e o f t h e s e p l a c e s a r e not 
to b e trifled with, n o t a b l y t h o s e o f C a r l s b a d , a n d a r e not t o 
b e r e c o m m e n d e d to w e a k l y or n e r v o u s pat i ent s . T o s t a n d the 
C a r l s b a d cure a p a t i e n t s h o u l d p o s s e s s a g o o d m a r g i n o f 
s t r e n g t h a n d s tab i l i ty , a n d m a n y w o u l d d o well e n o u g h a t 
N e u e n a h r or H o m b u r g w h o m a c o u r s e a t C a r l s b a d m i g h t 
injure. 

P a t i e n t s who a r e u n a b l e to vis i t t h e s e p l a c e s m a y t r y the 
effect o f the w a t e r s a t h o m e , b u t from w h a t h a s been s a i d 
a b o v e , d i v o r c e d from their s u r r o u n d i n g s t h e y d o n o t p r o m i s e 
m u c h benefit. T h e w a t e r s o f L a B o u r b o u l e , V i c h y , a n d 
C o n t r e x é v i l l e m a y b e u s e d a s t a b l e w a t e r s to m i x with wine 
or l e m o n j u i c e ; a n d C a r l s b a d w a t e r or C a r l s b a d s a l t or t h e 
water o f C h â t e l - G u y o n m a y b e e m p l o y e d a s a p e r i e n t s when 
s u c h r e m e d i e s a r e needed . 

EXERCISE AND FRESH A I R . — A l t h o u g h I h a v e a l r e a d y 
e x p r e s s e d m y opin ion o f the g r e a t i m p o r t a n c e o f t h e s e for the 
m a i n t e n a n c e o f h e a l t h in d i a b e t e s , it is d e s i r a b l e to e m p h a s i z e 
it b y a s e p a r a t e p a r a g r a p h . S e d e n t a r y m o d e s o f life s e e m 
m o s t f a v o u r a b l e to the d e v e l o p m e n t o f d i a b e t e s , whi le t h o s e 
who l a b o u r in the o p e n - a i r rare ly suffer. O p e n - a i r life m u s t 
therefore b e ins i s ted upon , b u t the a m o u n t a n d n a t u r e of the 
e x e r c i s e m a y vary . In par t i cu lar w e m u s t enjo in a b s t i n e n c e 
from p u r s u i t s or e x e r c i s e s r e q u i r i n g s t r e n u o u s e x e r t i o n or 
invo lv ing g r e a t effort. In all c a s e s the e x e r c i s e s h o u l d b e 
r e g u l a t e d s o a s to a v o i d fat igue . T h e evil effects o f over-
e x e r t i o n in p r e c i p i t a t i n g fata l c o m a h a v e been a l r e a d y c o m -
m e n t e d u p o n a n d i l lus trated , b u t a p a r t f rom s u c h t r a g i c 
resul t s , e x c e s s i v e e x e r c i s e m a y c a u s e l o s s o f s t r e n g t h a n d 
we ight which is never rega ined . 
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BATHS.—Diabet ic patients often derive great comfort from 

bathing. A hot-water bath is the simplest, and most suit-

able for severe cases. F a t diabetics m a y use the Turk i sh 

bath with benefit. T h e Russian or vapour bath is also 

valuable. T h i s treatment is specially indicated where the 

skin is dry and irritable. 

Massage has been strongly recommended b y Finkler, as 

not only causing a general improvement in health and 

strength, but as leading to diminution of sugar, which in one 

case entirely disappeared. A y e has more recently published a 

case in which considerable benefit followed this mode of 

treatment, so that he was able to g ive up his dietetic regimen 

and discontinue the use of opium. T h e plan is worthy of 

adoption, but we must not expec t too much from it. 

D R U G S . — W e m a y now pass to the important subject of 

the specific treatment of the disease b y drugs. T w o things 

are aimed at b y their use—the limitation of the urinary 

secretion, and the diminution of the amount of sugar. 

O f m a n y remedies suggested there are four which claim 

the chief share of our attention. O p i u m is the oldest, and 

still retains the first placé ; next , its alkaloids, morphine and 

codeine ; then salicylic acid or its salts ; and lastly, salts 

of bromine. 

T h e difficulty of carrying out strict comparative experi -

ments with drugs is very great, because over and above 

the t ime and labour involved it is oftentimes impossible to 

secure the necessary conditions for their success, viz., that 

the other factors of the experiment shall remain undisturbed 

—diarrhoea, a severe attack of toothache (to which diabetics 

are very liable), inability to continue the same diet, and other 

accidents interfere with the course of the experiment, and 

oblige us to reject cases as untrustworthy upon which a good 

deal of t ime has been spent. 

T h e following table shows the effect of opium as compared 

with diet alone and with other drugs. T h e other drugs used 

ORDINARY DIET. DIABETIC DIET. WITH OTHER DRUGS. WITH OPIUM. 

Total C„ „ R 
Urine.

 S
P ' S

r
-

Sugar 
p. c. 

Total 
Urine. 

Sp. gr. 
Sugar 
p. c. 

Total 
Urine. Sp. gr. Sugar 

p .c . 
Total 
Urine. Sp. gr. Sugar 

p. c. 
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were ar sen i t e o f b r o m i n e , s a l i c y l a t e o f s o d i u m , b r o m i d e o f 
p o t a s s i u m , l ithia, code ine , sa l ic in , b o r a c i c ac id , a n d u r a n i u m 
nitrate . 

T h e c a s e w a s t h a t o f A . P., a g e d twenty-f ive , a l r e a d y q u o t e d 
( C a s e 65). 

T h i s m a n t o o k two g r a i n s o f e x t r a c t o f o p i u m three t i m e s a 
d a y , a m u c h l a r g e r d o s e than usual . 

T h e n e x t c a s e , Ε . H . , a g e d tw en ty - seven , s h o w s a m o r e 
s t r i k i n g result , b u t the on ly d r u g wi th which o p i u m w a s c o m -
p a r e d w a s s a l i c y l a t e o f s o d i u m . 

ORDINARY DIET. DIABETIC DIET 
SALICYLATE OF 

SODIUM. OPIUM. 

Total 
Urine. Sp- gr 

Sugar 
p .c . 

Total 
Urine. Sp. gr. 

Sugar 
p .c . 

Total 
Urine. 

Sp.gr. 
Sugar 
p . c . 

Total 
Urine. Sp. gr. 

Sugar 
p . c . 

186 I O 4 2 5'8 158 I 0 3 I 4 7 6 n o I O 3 8 4 7 6 58 I O 3 4 4*5 

T h e d o s e w a s o n e g r a i n o f e x t r a c t o f o p i u m twice da i ly . 
O p i u m is e s p e c i a l l y v a l u a b l e for the inf luence it a p p e a r s 

to e x e r t in d i m i n i s h i n g the a m o u n t o f urine. A n o p i u m pill 
often g i v e s a n u n d i s t u r b e d n igh t to p a t i e n t s who wi thout it 
h a v e to r ise f requent ly to p a s s water . V i l l e m i n r e c o m m e n d s 
the c o m b i n a t i o n o f b e l l a d o n n a with o p i u m . Morphine a c t s 
e q u a l l y well, b u t codeine, when g i v e n even in m u c h l a r g e r 
d o s e s t h a n a r e s u g g e s t e d b y its pr inc ipa l a d v o c a t e s , is c o m -
p a r a t i v e l y inert. 

C A S E 74.—Diabetes Mellitus—cured by diet and opium. 
Henry H., aged fifty-seven, collier, attended as an out-patient on Jan. 

4th, 1887, complaining of thirst and of passing a large quantity of water, 
seven pints daily. He was put on extract of opium (gr. j) three times a 
day, and anti-diabetic diet. By March 22nd the quantity of urine had 
fallen to two-and-a-half pints, sp. gr. 1015, and the sugar had disappeared. 
He was allowed to take modified diet, viz., bread and potatoes, and on 
April 19th the absence of sugar was confirmed. 

C A S E 75.—Diabetes Mellitus—temporary disappearance 0/sugar under 
dietetic restrictions and opium. 

George E., aged sixty-one, attended as out-patient on Dec. 6th, 1887, 
complaining of thirst and of getting up a dozen times at night to make 
water. Quantity of urine five pints, pale, clear, sp. gr. 1027, contained a 
moderate quantity of sugar. Weight of patient 218 lbs. He had been ill 
two years. On anti-diabetic diet and extract of opium (gr. j) three times 
a day, by May 8th the quantity of water had fallen to three pints, of sp. 
gr. 1018, free from sugar. He then began to eat bread freely, and the 
sugar returned, though the quantity of urine remained low. Jambul and 
antipyrin were tried without effect on the sugar. 

http://Sp.gr
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I h a v e t r e a t e d m a n y c a s e s with a n d w i t h o u t o p i u m , a n d t h e 
s t r o n g i m p r e s s i o n left on m y m i n d b y t h e s e c a s e s , is t h a t in 
o p i u m we p o s s e s s the m o s t v a l u a b l e d r u g for t h e t r e a t m e n t 
o f th is d i s e a s e , b u t I d o no t u s e o p i u m in e v e r y c a s e or 
c o n t i n u e it after it a p p e a r s to h a v e d o n e its work. 

Salicylate of sodium a s a n a lka l i m a y b e o f s o m e serv ice , for 
I a m s t r o n g l y in favour o f the a l k a l i n e t r e a t m e n t o f d i a b e t e s , 
b u t I h a v e never o b s e r v e d it to p r o d u c e a n y specif ic effect on 
t h e q u a n t i t y o f w a t e r or the a m o u n t o f s u g a r , a l t h o u g h 
S y m p s o n h a s p u b l i s h e d a v e r y g o o d c a s e o f the d i s a p p e a r a n c e 
o f s u g a r in a b o y o f s eventeen , u n d e r the u s e o f this d r u g in 
t e n - g r a i n d o s e s e v e r y four hours , c o m b i n e d with s tr ic t diet . 

Arsenite of bromine, whether u s e d p u r e or in the form of 
Clemens* s o l u t i o n * h a s never in m y h a n d s jus t i f i ed the p r a i s e s 
it h a s rece ived in s o m e q u a r t e r s ; I h a v e u s e d it in m a n y 
c a s e s w i thout b e i n g a b l e to o b s e r v e a n y specif ic effect. I 
h a v e g i v e n it in d o s e s o f \ gr . o f t h e p u r e d r u g , a n d u p t o 
ten m i n i m s o f the so lut ion . A n o t h e r form in which a r s e n i c 
m a y b e g iven is t h a t k n o w n a s M a r t i n e a u ' s s p e c i f i c f 

Bromide of potassium d o e s no t d e s e r v e the n a m e of a specif ic , 
b u t is, in m y opin ion , t h e b e s t r o u t i n e r e m e d y to e m p l o y in 
c o n j u n c t i o n with the u s e o f o p i u m . I t is s u i t a b l y g i v e n in a 
m i x t u r e c o m b i n e d with a l i t t le b i c a r b o n a t e o f p o t a s s i u m a n d 
s o m e b i t ter infusion, a n d v e r y sa t i s fac tor i l y a l l a y s t h e n e r v o u s 
irr i tabi l i ty s o often present . 

T e i s s i e r h a s found it v e r y useful in t h e t r e a t m e n t o f t h e d i a -
b e t e s o f e l d e r l y w o m e n in d o s e s o f th i r ty to forty-f ive g r a i n s 
d a i l y ; b u t w e k n o w t h a t this is a mi ld form o f d i a b e t e s , with 
a n a t u r a l t e n d e n c y t o a m e l i o r a t i o n or cure . 

T h e re la t ion o f the p a n c r e a s t o d i a b e t e s mel l i tus , a n d t h e 
s u c c e s s a t t e n d i n g the e m p l o y m e n t o f r a w t h y r o i d g l a n d o r 
e x t r a c t in the t r e a t m e n t o f m y x o e d e m a , n a t u r a l l y led t o g r e a t 
h o p e s f rom pancreatic remedies. B u t M i n k o w s k i found t h a t 
d o g s r e n d e r e d d i a b e t i c b y e x t i r p a t i o n o f the p a n c r e a s w e r e 

* Liquor dementis.—According to Hager its composition is as follows :— 
Acidi Arseniosi, Potassii Carbonatis, äa gr. jss. Place in a test tube and add five 
drops of distilled water, and warm so as to form a clear solution. Dilute this 
with distilled water till the quantity weighs 153 grains. Then add 6*2 grains 
(4 drops) of bromine and set aside for one day. The fluid is then ready for 
dispensing. A modified formula is frequently employed now. 

f Carbonate of Lithium, 20 centigrammes (3 grains), added to a tablespoonful 
of the following solution :—Arseniate of Sodium, 0*20 centigramme grain); 
Distilled Water, 500 centigrammes (80 minims) ; the mixture to be placed in an 
ordinary soda-water machine (Briefs apparatus), and this quantity to be used 
daily with and between meals, as a drink, alone or mixed with wine. 

24 
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n o t benef i ted b y b e i n g fed with fresh p a n c r e a s , or b y the h y p o -
d e r m i c inject ion o f fresh p a n c r e a t i c emul s ion , a n d n u m e r o u s 
c l in ical e x p e r i m e n t s with all s o r t s o f p r e p a r a t i o n s o f the g l a n d 
a d m i n i s t e r e d in the m o s t v a r i e d w a y , h a v e a l i k e b e e n fruit less . 
L é p i n e , fo l lowing in the l ine o f his t h e o r y o f p a n c r e a t i c d i a -
b e t e s a s b e i n g d e p e n d e n t u p o n t h e a b s e n c e o f a g l y c o l y t i c fer-
ment , r e c o m m e n d s a g l y c o l y t i c f e rment which h e p r e p a r e s b y 
d i g e s t i n g five g r a m m e s o f m a l t d i a s t a s e in a l i tre o f w a t e r to 
which o n e g r a m m e o f s u l p h u r i c a c i d is a d d e d , t h e m i x t u r e 
t o b e k e p t a t f rom 35° t o 38

0
 C . (95° t o 100*4° F . ) , for three 

h o u r s ; it is then n e u t r a l i s e d with b i c a r b o n a t e o f s o d a . I t 
s h o u l d b e m a d e fresh e v e r y d a y , a n d this q u a n t i t y (1 l i tre) is 
t h e d a i l y d o s e . H e r e p o r t s three c a s e s in which t h e q u a n t i t y 
o f s u g a r fell, u n d e r t h e u s e o f this r e m e d y . 

A m o n g other r e m e d i e s r e c o m m e n d e d a r e antipyrin in 15 
g r a i n d o s e s thr ice d a i l y (GERMAIN SEE) ; sulphide of calcium, 
in d o s e s o f \ to \ g r a i n , three or four t i m e s in twenty- four 
h o u r s (CAULDWELL, DRAPER) ; creasote, 4 t o 10 d r o p s 
d a i l y (VALENTINE) ; pfanacetin a n d exalgine (DujARDlN-
BEAUMETZ); camphor (PEYRAVO); iodoform (MOLESCHOTT) ; 
nitro-glycerine (KENNEDY) ; salicin, in d o s e s o f f rom 2 t o 18 
g r a m m e s (30 t o 270 g r a i n s ) d a i l y (DORNBLÜTH); carbonate of 
soda, \ oz. to 2 ozs. da i ly , wi th citric acid (STADELMANN) ; 5 
to 6 ozs . d a i l y o f a 10 per cent, infusion o f the b a r k o f syzygium 

jambolanum (QUANJER) ; sulpho-carbolate of soda, 5 t o 30 
g r a i n s for a d o s e (MONCKTON) ; pilocarpine ffi g r a i n ) , wi th 1 
g r a i n o f s u l p h a t e o f p o t a s h , three t i m e s d a i l y (EAGER) ; nitric 
o r nitro-hydrochloric acid, with t inc ture o f nux vomica (WlLKS) ; 
cocaine {\ g r a i n ) , three t i m e s a d a y (OLIVER); pepsin, 10 
g r a i n s three t i m e s a d a y (GARDNER); jambul ( p o w d e r e d 
b a r k o f eugenia jambolana), in d o s e s o f 3 to 5 g r a i n s , thr ice 
d a i l y (KINGSBURY) ; ouabain, in d o s e s o f yäW o f a g r a i n 
t h r e e or four t i m e s a d a y (GEMMELL) ; phosplwrus, in per l e s 
c o n t a i n i n g e a c h ^ o f a g r a i n , o f which three a n d then s i x w e r e 
t a k e n d a i l y (BALMANNO SQUIRE) ; uranium nitrate, u p t o 30 
g r a i n s d a i l y (WEST) ; ergot, the l iqu id e x t r a c t 5ss three t i m e s 
a d a y (DOUGALL) ; benzosol, 4 t o 5 g r a m m e s (60 to 75 g r s . ) 
d a i l y (PlATKOWSKl) ; strontium bromide 30 g r a i n s d a i l y 
(SOLIS COHEN) ; permanganate of potash a n d mate (MONIN) ; 
piperazin (HlLDEBRANDT). 

fambul. — T h i s d r u g w a s o r i g i n a l l y r e c o m m e n d e d by 
B a n a t v a l a o f M a d r a s , a n d s p o k e n o f in t e r m s o f h i g h e s t pra i se . 
M o r e recent ly Q u a n j e r in J a v a h a s h a d a n e q u a l l y favourable 
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e x p e r i e n c e o f it. B o t h o f t h e s e wri ters m e n t i o n the s y z y g i u m 
j a m b o l a n u m a s the source . K i n g s b u r y , w h o d r e w the a t t en t ion 
o f the pro fes s ion in this c o u n t r y t o i ts u s e b y the rec i ta l o f 
s o m e s u c c e s s e s h e h a d m e t with, s p e a k s o f the p l a n t a s e u g e n i a 
j a m b o l a n a . O n c o n s u l t i n g M e s s r s . C h r i s t y , I a m i n f o r m e d 
t h a t these p l a n t s a r e the s a m e . 

I n m y o b s e r v a t i o n s the d r u g w a s a d m i n i s t e r e d in t h e form 
o f Chr i s ty ' s j a m b u l per les , or l iqu id e x t r a c t p r e p a r e d from 
freshly i m p o r t e d j a m b u l s e e d s . 

CASE 7 6 . — A . J . , a g e d e i g h t e e n : — 
Diet.—Meat, greens, Bonthron's gluten bread, and one pint of milk. 

This was not changed throughout. 

DOSE. DURATION. URINE. SUGAR. BODY WRIGHT. 

Morphine— 
i grain thrice 7 days 85 oz. 9 per cent. 5 st. 43À lbs. 

daily 
7 days 5 st. 43À lbs. 

Jambul— 
7*6 per cent. 6 perles daily 3 days 100 oz. 7*6 per cent. 

9 perles daily 6 days 100 oz. 6*8 per cent. 
12 perles daily 6 days 104 oz. 8 per cent. 5 st. 6}i lbs. 

Ext. Opii— 
5 st. 6}i lbs. 

3 grains daily 7 days 76 oz. 5*4 per cent. 5 st. 10 lbs. 

C A S E 7 7 . — W . , a g e d th ir ty - three : — 

Diet.—Meat, greens, Bonthron's gluten bread, potatoes, one pint of 
milk. 

DOSE. DURATION. URINE. SUGAR. BODY WEIGHT. 

Morphine— 
% grain daily 

Jambul— 
6 perles daily 
9 perles daily 

12 perles daily 
Ext. Opii— 

3 grains daily 

6 days 

6 days 
5 days 
4 days 

7 days 

167 OZ. 

205 oz. 
285 oz. 
394 oz. 

200 oz. 

9 per cent. 

5*2 per cent. 
5*8 per cent. 
7*6 per cent. 

6*6 per cent. 

8 st. 5 ^ lbs. 

8 st. s X l b s . 

8 st. 3 lbs. 

8 st. 8 ^ lbs. 

I n a n o t h e r c a s e a s m a n y a s t h i r t y - s i x per l e s were g i v e n d a i l y 
wi thout effect, a n d a l iquid e x t r a c t a l s o s u p p l i e d b y M e s s r s . 
C h r i s t y w a s g iven in s e v e r a l c a s e s in d o s e s g r a d u a l l y r i s i n g to 
\y2 ozs . dai ly . 

I t w a s tr ied in e v e r y c a s e u n d e r t r e a t m e n t a b o u t the 
s a m e t ime , a n d in no s i n g l e i n s t a n c e w a s a n v d i s t inc t benefit 
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o b s e r v e d to follow its use . M i n k o w s k i found j a m b u l a b s o l u t e l y 
u s e l e s s in e x p e r i m e n t a l p a n c r e a t i c d i a b e t e s . 

D u r i n g the a d m i n i s t r a t i o n o f ouabain for w h o o p i n g - c o u g h , 
s u g a r w a s o b s e r v e d to d i s a p p e a r from the urine o f o n e o f the 
c a s e s on which it w a s tr ied (GEMMELL). M e s s r s . C h r i s t y 
k i n d l y s u p p l i e d m e with a s a m p l e o f liq. ouabaïni p r e p a r e d 
b y t h e m , which I a d m i n i s t e r e d to s evera l d i a b e t i c s wi thout 
o b s e r v i n g a n y benefit. T h e d o s e w a s carr ied a s h i g h a s n ine 
d r a c h m s da i ly , b e y o n d which I d i d not v e n t u r e to go . 

O u a b a i n is an a l k a l o i d h a v i n g the fo l lowing c o m p o s i t i o n :— 
C 3 0H 4 6O l 2 ; it is o b t a i n e d from the o u a b a i s p l a n t which is 
u s e d a s an arrow p o i s o n b y the S o m a l i s on the E a s t C o a s t o f 
Afr ica . 

Phosphorus, which w a s r e c o m m e n d e d b y B a l m a n no S q u i r e 
b e c a u s e he h a d o b s e r v e d the s u g a r d i s a p p e a r d u r i n g its u s e 
from the ur ine o f an e lder ly m a n suf fer ing from e c z e m a , h a s 
h a d a n e x t e n s i v e trial wi thout a n y e v i d e n c e b e i n g o b t a i n e d 
tha t it p o s s e s s e s the p o w e r to control a n y o f the i m p o r t a n t 
s y m p t o m s o f d i a b e t e s , a n d e x a c t l y the s a m e m a y b e s a i d o f 
coca ine , which w a s r e c o m m e n d e d b y Ol iver on theoret ica l 
g r o u n d s . 

Benzosol, 15 or 2 0 g r a i n s three or four t i m e s a d a y , is b e i n g 
l a r g e l y u s e d a t p r e s e n t in G e r m a n y , s o m e t i m e s with g o o d 
resul ts . 

G r u b e h a s d r a w n a t tent ion to the i m p r o v e m e n t in t h e 
g e n e r a l hea l th which fol lowed the u s e o f a h e a p e d u p t e a s p o o n -
ful o f p o w d e r e d egg- she l l , b y two pa t i en t s . T h e r e m e d y i s 
a bi t o f folk- lore, b u t G r u b e t h i n k s it fulfils the indicat ion 
a f forded b y the g r e a t lo s s o f l ime from the b o d y , a n d s u g g e s t s 
the u s e o f a t easpoonfu l d a i l y o f a p o w d e r c o n s i s t i n g o f 93 
p a r t s o f c a r b o n a t e of l ime a n d 7 p a r t s o f p h o s p h a t e o f l ime. 
I t h a s n o influence on the g l y c o s u r i a . 

TREATMENT OF SYMPTOMS.—Neuralgia.—In m a n y in-
s t a n c e s , a s in c a s e s q u o t e d , d i a b e t i c n e u r a l g i a c e a s e s when 
the d i s e a s e is c h e c k e d b y g e n e r a l t r e a t m e n t . B u t to afford 
rel ief we m a y g i v e an t ipyr in , IS or 2 0 g r a i n s for a d o s e , or e x a l -
g ine , 3 to 4 g r a i n s for a d o s e , or o p i u m or m o r p h i a , b y t h e 
m o u t h or h y p o d e r m i c a l l y . T h e fo l lowing o i n t m e n t m a y b e 
u s e d loca l ly : Menthol, gr . x v ; Cocaine, gr. ν ; Chloral 
Hydratis, gr . iij ; Vaseline, 3j ; Fiat Unguentum. S i g . — T o 
b e r u b b e d g e n t l y over the s e a t o f pa in . 

Thirst d e p e n d s on t h e g r e a t d r a i n o f w a t e r f rom t h e b o d y , 
a n d the rat iona l t r e a t m e n t o f it is t o l e s sen t h e po lyur ia . In 
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t h e m e a n t i m e n o g o o d p u r p o s e is s e r v e d / b y p l a c i n g res tr i c -
t ions on the q u a n t i t y o f fluid to b e d r u n k , a s this c a n o n l y 
a u g m e n t the pat ient ' s su f fer ing wi thout a n y benefit. S u c k i n g 
ice, or t h e u s e o f l e m o n or b i t a r t r a t e o f p o t a s h water a s a 
d r i n k , m a y check it. W i t h the o b j e c t o f p r o m o t i n g a flow 
of s a l i v a a n d s o re l iev ing the d r y n e s s o f the m o u t h , h y p o d e r m i c 
in jec t ions o f p i l o c a r p i n e ( g r a i n ^ to J ) h a v e been f requent ly 
u s e d , a n d with g o o d resul t s . M c A v o y r e c o m m e n d s for t h e 
s a m e p u r p o s e 5 m i n i m d o s e s o f g l y c e r i n u m ac id i carbol ic i . 
C o n s t i p a t i o n a p p e a r s in s o m e c a s e s to i n c r e a s e thirst . 

A s u b o r d i n a t e b u t never the le s s h i g h l y i m p o r t a n t de ta i l o f 
t r e a t m e n t is the r e g u l a t i o n of the bowels . A l l , or a l m o s t al l , 
d i a b e t i c s a r e constipated, whatever t h e y m a y s a y . I h a v e 
s e l d o m m a d e a p o s t - m o r t e m e x a m i n a t i o n o f a s u b j e c t o f th is 
d i s e a s e wi thout f inding the colon stuffed with h a r d e n e d m a s s e s 
o f feces. There fore , it is u s u a l l y n e c e s s a r y to g i v e a p u r g a -
t ive twice a week. W e m a y u s e a n y of the favour i te or f a s h -
i o n a b l e remed ie s , a v o i d i n g on ly s u c h p r e p a r a t i o n s a s conta in 
s u g a r , b u t o n e o f the m o s t certa in is R u b i n a t water . 

T h e oedema o f d i a b e t e s g e n e r a l l y d i s a p p e a r s v e r y r a p i d l y on 
res t in b e d a n d a p p r o p r i a t e g e n e r a l t rea tment . D i c k i n s o n 
th inks l a r g e d o s e s o f perch lor ide o f iron (30 to 40 m i n i m s o f 
t h e t incture three or four t i m e s a d a y ) a c t a s a specific. M a s s -
a g e s h o u l d b e tr ied in al l o b s t i n a t e c a s e s . 

Pruritus.—This m a y b e t r e a t e d b y careful c l e a n s i n g with 
a s p o n g e d i p p e d in s o m e a n t i s e p t i c fluid after micturi t ion. 
L a w s o n T a i t s p e a k s v e r y f a v o u r a b l y o f the u s e o f a lotion 
c o n t a i n i n g h y p o s u l p h i t e o f s o d a , an o u n c e to a q u a r t o f 
water , a n d o f a n o i n t m e n t c o n t a i n i n g 10 g r a i n s o f s u l p h u r e t o f 
p o t a s s i u m to the ounce , c o m b i n e d with the u s e o f o p i u m . A 
w a r m f r e s h l y - m a d e s a t u r a t e d so lut ion o f b o r a c i c a c i d m a y b e 
u s e d with conf idence t h a t it will g i v e relief, a n d after careful ly 
d r y i n g t h e p a r t s , z inc o i n t m e n t s h o u l d b e a p p l i e d freely, b u t 
it is r ight to s a y t h a t the condi t ion , p o s s i b l y from w a n t o f c a r e 
on the p a r t o f the pat i ent , is s o m e t i m e s v e r y in trac tab le . 

R o u t h r e c o m m e n d s t h e fo l lowing r e m e d i e s : — P u t a t e a -
spoonfu l o f b o r a x into a p in t b o t t l e o f h o t water , a d d 5 d r o p s 
o f oil o f p e p p e r m i n t a n d s h a k e well. B a t h e the affected p a r t s 
freely with a soft s p o n g e . I f r a w n e s s or e c z e m a is present , 
a p p l y o l ive oil to which iodoform h a s been a d d e d in t h e p r o -
port ion o f 5 g r a i n s to the ounce . 

Sweating.—This is a r a r e affect ion, a n d a c c o r d i n g to S c h m i t z , 
is a f a v o u r a b l e s y m p t o m , s o t h a t it m a y not b e a l w a y s des i r -
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able to check it. B u t where this is the case L have found 
that Dover's powder, taken as a substitute for the opium 
preparation previously in use, has proved very useful. 
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CHAPTER X X I I . 

D I A B E T E S I N S I P I D U S . 

IN s p i t e o f the d i s c o v e r y o f Wil l i s , in 1670, o f the p r e s e n c e 
o f s u g a r in the ur ine in cer ta in c a s e s of d i a b e t e s , it w a s 
not till the e n d o f the e i g h t e e n t h c e n t u r y t h a t the f o r m a l d i s -
t inct ion into d i a b e t e s mel l i tus ( v e r u s ) a n d d i a b e t e s i n s i p i d u s 
( s p u r i u s ) w a s m a d e b y Cul len. 

D i a b e t e s ins ip idus , a c c o r d i n g t o S e n a t o r , is the n a m e 
a p p l i e d to every c a s e o f chronic m o r b i d l y i n c r e a s e d s e c r e t i o n 
o f urine, free from s u g a r , which is c a u s e d b y n o p r o f o u n d 
s t r u c t u r a l a l t era t ion o f the k i d n e y s , a n d which c o n s t i t u t e s 
e i ther the so l e or a t l eas t the m o s t p r o m i n e n t a n d p r i m a r y 
m o r b i d p h e n o m e n o n . A c c o r d i n g to this definit ion it is t h e 
p o l y u r i a which c a u s e s the thirst , b u t there a r e c a s e s in which 
t h e thirst is p r i m a r y , s o t h a t it is p r e f e r a b l e to def ine t h e 
d i s e a s e s i m p l y a s c h a r a c t e r i s e d b y the two s y m p t o m s , thirst, 
and polyuria, with absence of glycosuria. S y n o n y m s for th is 
cond i t ion a r e polyuria, polydipsia, hydruria, etc. 

ETIOLOGY. 
B e r n a r d c a u s e d s i m p l e p o l y u r i a b y p u n c t u r e o f the floor 

o f the fourth ventr ic le near the s p o t i n j u r y o f which is fo l lowed 
b y g l y c o s u r i a . E c k h a r d p r o d u c e d s i m i l a r resu l t s in r a b b i t s , 
b y i n j u r i n g the pos ter ior l obe o f the v e r m i f o r m p r o c e s s o f the 
cerebe l lum. P e y r a n i i n d u c e d the condi t ion b y e lectr ica l 
s t i m u l a t i o n o f the cervical s y m p a t h e t i c ; a n d it is s a i d t o fo l low 
sec t ion o f the s p l a n c h n i c nerves . 

Predisposing Causes.—The age a t which the d i s e a s e o c c u r s 
i s i l lus tra ted in the fo l lowing t a b l e : — 

AGK. ROBERTS. STRAUSS. VAN DER HEIJLXN. 

Under 5 yrs. 7 9 2 
5 - 1 0 15 12 5 

10—20 13 ( 19 
20—30 16 I 57 

23 
30—40 — 1 19 
40—50 I 9 
50—60 7 6 
60—70 4 — 4 

70 85 87 
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T h i s s h o w s t h a t the g r e a t e s t f requency is d u r i n g a d o l e s c e n c e , 
e a r l y m a n h o o d a n d m i d d l e life, in fancy a n d o l d a g e b e i n g 
c o m p a r a t i v e l y e x e m p t . T h e m a l e s e x s e e m s d e c i d e d l y m o r e 
l iab le t h a n the f e m a l e in the p r o p o r t i o n o f n e a r l y t h r e e to 
o n e : — 

NAME. MALES. FEMALES. 

Roberts 55 22 

Van der Heijden 71 25 

126 47 

T h e influence of heredity is well known. We i l h a s p u b l i s h e d 
a v e r y r e m a r k a b l e h i s t o r y o f a f a m i l y in which no less t h a n 
t w e n t y i n d i v i d u a l s ou t o f a to ta l of n ine ty -one , in four g e n e r -
a t i o n s , were a t t a c k e d b y the d i s e a s e . M a l e s a n d f e m a l e s were 
a t t a c k e d in e q u a l p r o p o r t i o n s , a n d no a g e a p p e a r e d e x e m p t . 
T h e r e w a s no e v i d e n c e o f s cro fu la or t u b e r c l e in the f a m i l y ; 
al l the m a l e s were well d e v e l o p e d a n d h a d p e r f o r m e d their 
m i l i t a r y service . I t s e e m e d to h a v e n o influence on their 
v i ta l i ty , the d i a b e t i c a n c e s t o r h a v i n g l ived to b e e i g h t y - t h r e e , 
h is d a u g h t e r to s eventy - four , a n d t w o l iv ing m e m b e r s , a l s o 
affected, h a d a t t a i n e d the a g e s o f s i x t y - s e v e n a n d s e v e n t y -
s i x respect ive ly . 

In L a c o m b e ' s c a s e , a m o t h e r , her four chi ldren , a n d her 
bro ther a n d his chi ldren were all af fected. 

I t h a s been s u p p o s e d t h a t t h e tubercular d i a t h e s i s is a 
p r e d i s p o s i n g c a u s e , a n d a l t h o u g h in Wei l ' s fami ly , j u s t q u o t e d , 
there w a s n o e v i d e n c e o f s u c h a ta int , R . H . C l a y h a s r e c o r d e d 
the c a s e s o f three chi ldren, t w o b r o t h e r s a n d a s i s ter , suf fer ing 
from d i a b e t e s ins ip idus , in w h o s e f a m i l y four o ther chi ldren 
h a d d i e d o f c o n s u m p t i o n . 
' Syphilis is u n d o u b t e d l y a c a u s e , b u t in th is c a s e the effect 

is g e n e r a l l y d u e to the f o r m a t i o n o f a g u m m a in the bra in . 
Gout is p r o b a b l y to b e r e c k o n e d a s a p r e d i s p o s i n g factor , 

und s o is insanity. 
A m o n g the exciting causes, s e v e r e contusions in v a r i o u s p a r t s , 

b u t p a r t i c u l a r l y the h e a d , o c c u p y a wel l -def ined p lace . O n e 
o f M a t t h e w s D u n c a n ' s c a s e s w a s a p p a r e n t l y c a u s e d b y a b l o w 
o f g r e a t s e v e r i t y on the b a c k o f the head . F l a t t e n h a s 
r e p o r t e d a c a s e in which a b l o w from t h e t r u n k o f a tree on 
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the left s i d e o f the n e c k a n d occ ip i ta l reg ion , w a s fo l lowed in 
s even d a y s b y g r e a t th irs t a n d p o l y u r i a , a c c o m p a n i e d b y c o m -
p le t e p a r a l y s i s o f t h e left e x t e r n a l rec tus ocul i m u s c l e , a n d a 
s l i gh t p a r e s i s o f the c o r r e s p o n d i n g m u s c l e on the r ight s ide . 
H e t h i n k s the b l o w c a u s e d a c i r c u m s c r i b e d h a e m o r r h a g i c 
s o f t e n i n g on the level o f the p o i n t o f e x i t o f the a b d u c e n s 
nerves in the h i n d e r m o s t p a r t o f t h e p o n s or the an ter ior p a r t 
o f the m e d u l l a . D r u m m o n d , o f N e w c a s t l e , h a s d e s c r i b e d a 
c a s e in which the d i s e a s e c a m e on s u d d e n l y in a m a n w h o h a d 
been r o u g h l y thro t t l ed b y a fel low w o r k m a n , a n d in t h e 
d i s c u s s i o n which fol lowed Ol iver m e n t i o n e d the c a s e o f a 
m a n w h o fell into a d o c k a n d w a s r e n d e r e d u n c o n s c i o u s 
for ten or twe lve d a y s ; on r e c o v e r i n g c o n s c i o u s n e s s h e 
d r a n k greed i ly , a n d from t h a t m o m e n t p o l y d i p s i a a n d p o l y -
ur ia e x i s t e d . A c a s e c a m e u n d e r m y o b s e r v a t i o n severa l 
y e a r s a g o , where a fall f rom a tra in in m o t i o n w a s fo l lowed 
b y t e m p o r a r y g l y c o s u r i a a n d b y p o l y u r i a which h a s p e r -
s i s t ed . 

N o t h n a g e l r e c o r d e d the c a s e o f a m a n a g e d thirty- four , w h o 
w a s k i c k e d in the left s i d e o f the a b d o m e n a n d fell with t h e 
b a c k o f his h e a d on a h a r d floor. H e suffered f rom p a i n 
with a s e n s e o f c o m p r e s s i o n in the occ iput , a n d his p u p i l s were 
m u c h cont rac t ed . S o o n after, he w a s se ized with th irs t a n d 
p a s s e d a l a r g e q u a n t i t y o f water . T h e s e s y m p t o m s g r a d u a l l y 
d i s a p p e a r e d , a n d e ighteen d a y s af ter his a c c i d e n t h e w a s d i s -
c h a r g e d cured . 

T h e influence of pregnancy is a l s o n o t t o b e d o u b t e d , b u t 
t h e condi t ion a p p e a r s to b e t e m p o r a r y . T h u s in H u g h e s 
B e n n e t t ' s c a s e the d i s e a s e c a m e on a t the fifth m o n t h a n d d i s -
a p p e a r e d two d a y s af ter de l ivery ; in M a t t h e w s D u n c a n ' s c a s e 
it d i s a p p e a r e d a m o n t h after de l ivery , a n d in E s t e r l e ' s t h e 
d i s e a s e a p p e a r e d in two s u c c e s s i v e p r e g n a n c i e s , b u t d i s -
a p p e a r e d in the interval . W e s t p h a l h a s p u b l i s h e d a c a s e 
which h e a t t r i b u t e d to the lo s s o f b l o o d a t the conf inement . 
S e n a t o r h a s r e c o r d e d a c a s e which after l a s t i n g s evera l y e a r s 
disappeared on the s u p e r v e n t i o n o f p r e g n a n c y . 

P o s s i b l y in c lo se a l l i ance with the l a s t - n a m e d c a u s e , in the ir 
m o d e o f or ig in , a r e t h o s e c a s e s in which abdominal tumours 
h a v e been a s s o c i a t e d with this d i s e a s e . R a l f e h a d m e t with it 
in t w o c a s e s o f aortic aneurysm, a n d H a u g h t o n in a c a s e o f 
uterine fibroid, wi th e n l a r g e m e n t o f t h e m e s e n t e r i c g l a n d s a n d 
faecal a c c u m u l a t i o n . R a l f e be l i eved the a n e u r y s m s p r e s s e d 
u p o n the v a g u s . 
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Somewhat allied, too, is the case described b y Küster, which 

followed the incision and drainage of a pancreatic cyst, but 

there m a y have been injury to the splanchnic nerves or vagi. 

A m o n g other exc i t ing causes are exposure to cold and 

drinking cold fluids when heated, infective diseases, muscular 
effort, exposure to a hot sun, and mental emotion. 

A s illustrations of the effect of muscular effort m a y be 

quoted Frank's case of a b o y who strained himself b y pushing 

the wheel of a cart which was sunk in the mud ; and Jarrold's 

of a girl who slipped, but saved herself from falling b y a very 

great exertion. 

Jacobi has recorded a case which was cured b y the removal 

of a taenia medio-canellata; but in a case of Lunin's, removal 

of the worm was not followed b y any benefit to the specific 

symptoms. 

A c u t e alcoholic intoxication is stated b y Dickinson to be an 

indubitable exci t ing cause; in his own words "a person gets 

what is vulgarly called dead drunk"; on regaining conscious-

ness he is polyuric and so remains. 

Final ly , lesions of various parts of the nervous system are 

direct exc i t ing causes of the disease, but these are better des-

cribed under the heading of morbid anatomy. 

Nervous System.—Various lesions of the brain have been 

observed, such as fracture of the base of the skull, with 

contusion of the anterior lobes ; ye l low softening, inflam-

mation and degeneration in the floor of the fourth ventricle. 

Tumours , tubercle, glio-sarcoma, gummata , and exostoses in 

various positions ; carcinoma of the pineal gland. Lesions 

have also been found in the semi-lunar gangl ia and splanch-

nic nerves. T h e gangl ia showed the atrophy of nerve cells 

associated with increase of connective tissue and dilatation 

of vessels, which is seen in so m a n y diseases. T h e nerves 

showed fatty degeneration of their ax is cylinders, with 

granular degeneration and dilatation of the vessels of the 

neurilemma (SCHAPIRO). 

The Blood.—According to Strauss, the solids of the blood 

are increased:— 

MORBID ANATOMY. 

Water 
Solids 

First Observation. 

7779 P
e r

 cent. 
22*21 per cent. 

Second Observation. 

77'937 P
e r

 cent. 
22*063 per cent. 

100Ό0 IOO'OOO 
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T h e s o l i d s in the s e c o n d c a s e c o n s i s t e d o f : — 

Fibrin : 0*467 per cent. 
Haemoglobin . . . . 1 1 7 2 per cent. 
Other Albuminoids - - - - 7*441 per cent. 
Extractives 1*301 per cent. 
Ash 1*134 per cent. 

T h e s e r u m c o n t a i n e d : — 
Water 8 8 7 1 2 per cent. 
Albumen 9*062 per cent. 
Extractives . . . . i*o 12 per cent. 
Ash 1*214 per cent. 

Alimentary System.—The m u c o u s m e m b r a n e o f the l a r g e 
in tes t ine m a y b e u l c e r a t e d a n d e c c h y m o s e d (SCHAPIRO), or 
there m a y b e t u b e r c u l a r u lcerat ion (ROBERTS). D i c k i n s o n 
h a s o b s e r v e d c a n c e r o f the liver in o n e ins tance . 

Respiratory System.—Where, a s h a s severa l t i m e s h a p p e n e d , 
the d i s e a s e is c o n n e c t e d with tuberc le , there m a y b e m o r e or 
less e x t e n s i v e p u l m o n a r y phthis i s . L o b u l a r p n e u m o n i a w a s 
p r e s e n t in o n e c a s e (NEUFFER). A S a rule the l u n g s a r e 
n o r m a l . 

Urinary System.—The k i d n e y s a p p e a r n o r m a l or m a y b e 
c o n g e s t e d , the M a l p i g h i a n b o d i e s e s p e c i a l l y a p p e a r i n g a s well 
m a r k e d hyperaemic points . 

S e c o n d a r y c h a n g e s in the k i d n e y s a r e not u n c o m m o n . 
T h u s Neuffer d e s c r i b e s a c a s e in which the renal t u b u l e s w e r e 
d i l a t e d , s o m e b e i n g s t r i p p e d o f their ep i the l ium, o t h e r s s tuf fed 
with fa t ty débris \ B e a l e o b s e r v e d s i m i l a r c h a n g e s , t o g e t h e r 
with i n c r e a s e o f the p e r i - v a s c u l a r connec t ive t i s sue . In s o m e 
c a s e s the k i d n e y s a r e s a c c u l a t e d , t h e cav i t i e s c o n t a i n i n g ur ine 
or p u s , a n d the b l a d d e r a n d ure ters a r e a l s o t h i c k e n e d a n d 
d i l a t e d ( s e e C a s e 80, p. 384). 

PATHOLOGY .—There can b e l i t t le d o u b t t h a t t h e d i s e a s e is 
a neuros i s which d e p e n d s u p o n c h a n g e s in the nerve centres , 
or u p o n per iphera l irr i tat ion a c t i n g t h r o u g h t h o s e centres . 
T h e channe l for the t r a n s m i s s i o n o f the m o r b i d influence 
a p p e a r s to b e the v a g u s nerve , a n d the m e c h a n i s m c o n s i s t s in 
r e l a x i n g the t o n u s o f the renal ar ter io l e s a n d p e r m i t t i n g a v e r y 
free af f lux o f b l o o d to the M a l p i g h i a n bodies . 

SYMPTOMS, AND CLINICAL HISTORY. 
A s h a s been a l r e a d y s t a t e d , the c a r d i n a l s y m p t o m s a r e 

th irs t a n d p o l y u r i a . In cer ta in c a s e s th irs t is the first 
s y m p t o m n o t i c e d ; in o thers , a n d p e r h a p s in the m a j o r i t y , 
p o l y u r i a is the p r i m a r y affection. 



DIABETES INSIPIDUS. 33i 

T h e fo l lowing c ? s e i l l u s t r a t e s v e r y well t h e t y p e in which 
th i r s t p r e c e d e s p o l y u r i a : — 

C A S E 78.—Diabetes Insipidus—thirst—polyuria—gouty history—im* 
proveme?it. 

John P., forty-nine, came as an out-patient on April roth, 1883, com-
plaining of thirst and passing a large quantity of water. He said that his 
illness began quite suddenly six years before. He was out for a walk one 
Sunday when "a great thirst came on him, so that at every house or 
brook he came to he must be drinking." He was in perfectly good 
health, and had not met with any accident. He had worked as a 
stamper in Birmingham, and had always enjoyed good health. The only 
illness he could recall was "stoppage of the water" eighteen years before, 
but he soon recovered. He was a married man, but had no children 
living. Two were born dead and his wife had had several miscarriages, 
but he could give no history of syphilis, sore throat, or skin eruption, 
though he admitted having had gonorrhoea when he was nineteen. He 
had no knowledge of any similar case in the family. He had had gout 
several times. He was a well-nourished man; there was a depressed 
scar over the right frontal eminence, which was caused by a fall in early 
childhood before he could remember. He weighed 12 st. 7 lbs. His 
tongue was furred posteriorly, and he suffered from pain and wind, after 
food. His bowels were regular ; liver and spleen normal. He complained 
of severe cough and spit, and shortness of breath, but he had no palpita-
tion or cedema of feet ; his heart and lungs appeared normal. Pulse 120. 
He said that he passed a chamber-pot full of water in the night and more 
in the day. The urine was clear, pale yellow, sp. gr. 1001, faintly acid, 
no albumen or sugar. Ophthalmoscopic signs negative. He had no 
headache, giddiness, or vomiting. He was treated by Colchicum, car-
bonate of magnesia, and sulphate of magnesia, and under these remedies 
his polyuria and thirst greatly diminished. 

A s will h a v e been n o t e d , this d i s e a s e d o e s not n e c e s s a r i l y 
invo lve w e a k n e s s or l o s s o f flesh, b u t is c o n s i s t e n t with g o o d 
g e n e r a l heal th . In s o m e c a s e s , there is w a s t i n g a n d ev ident 
i l l -health, in o thers o b e s i t y (Voss). 

T h e flow o f s a l i v a m a y b e g r e a t l y i n c r e a s e d (KUELZ), 
a n d there a r e often p a i n s in t h e b a c k a n d loins. T h e 
b o w e l s a r e g e n e r a l l y confined. T h e t e m p e r a t u r e o f the 
b o d y is n o r m a l , in s o m e c a s e s it is s u b - n o r m a l . W h e n 
it c o m e s on e a r l y in life it af fects the g r o w t h o f the 
indiv idual . T h e fo l lowing is a g o o d e x a m p l e o f th i s t y p e 
o f c a s e : — 

C A S E 79.—Diabetes Insipidus—neurotic family history—stunted growth 
—polydipsia. 

Frederick S., sixteen, jeweller, was admitted into the General Hospital 
on June 19th, 1890, complaining of thirst and of passing large quantities 
of water. 
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Family History.—Father died aged thirty, from "diseased bowels." 
Mother alive, aged forty-two, had been an inmate of a lunatic asylum for 
three years. She suffered from fits before becoming insane. Two brothers 
living—one died in infancy. No history of phthisis or diabetes. 

Previous History.—Patient was always weak. He had measles at six 
years of age. Ever since his infancy he had passed water in large 
quantities, and had suffered from thirst. For the last three years he had 
been in the habit of drinking quite a quart of water during each night. 
His appetite had never been excessive. 

Present Condition.—Patient was fairly well nourished, very small for 
his age; weight 4 st. 6 lbs. ; height 4 ft. η\ in. No jaundice, cedema, or 
special dryness of skin. He seemed very lively and intelligent. Pulse 
80; Resp., 1 6 ; Temp., 98*5° 

Alimentary System. -There was a red line along the margin of the 
gums. Tongue moist and furred. Appetite poor. Thirst marked ; he 
drank 6£ pints of fluid yesterday, and one pint in the night. No pain 
after food, or vomiting. Bowels rather confined. Liver dulness in 
V.M.L., 3 in. Splenic dulness in M.A.L., \ \ in. 

Circulatory System.—There were some dyspnoea and palpitation on 
exertion ; cardiac impulse obscure, in 5th LS., in V.M.L. Cardiac dul-
ness was bounded above by the 3rd C C . to the right by the right edge of 
the sternum, and to the left by the V.M.L. Heart sounds rather feeble ; 
pulmonary second sound reduplicated ; no murmur. Pulse regular, fairly 
strong, easily compressed. 

Respiratory System.—No cough. There were some dilated veins over 
the upper part of the front of the thorax. Sternum rather convex. Vocal 
fremitus feeble; percussion note resonant ; breath sounds vesicular ; vocal 
resonance normal ; no adventitious sounds. 

Urinary System.—Micturition frequent ; usually about three times in the 
night. No scalding or pain. Urine 104 ozs., sp. gr. 1002, neutral, 
pale opalescent straw colour ; white deposit consisting of bacteria, mucus, 
leucocytes and triple phosphates ; urea 0*65 per cent. ; a haze of albumen, 
no sugar or blood. 

Analysis of another specimen showed total solids to be only o*66 per 
cent. These were made up as follows :— 

Organic substances— 
Urea - 0*324 
Albumen and mucus 0*040 = 0*364 per cent. 

Inorganic substances— 
Chlorides - - 0*023 
Sulphates - - 0*044 
Soluble phosphates - 0*060 
Insoluble phosphates 0*020 
Magnesia, Lime, Soda, 

and Potash - - 0*149 = 0*296 per cent. 

There was a disposition for his temperature to be subnormal, ranging 
from 97*5 to 98

0
. He gained no weight while under treatment, nor 

was the urine affected by the drugs employed, viz., a mixture of dilute 
hydrochloric acid with a bitter infusion, given well diluted with water as a 
drink, and 3 grains of ergotin daily, in the form of pills, containing each 
ι grain. 
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The following table shows the quantity of fluid ingested and ,the 
quantity of urine passed in corresponding periods of twenty-four hours, 
during his stay in hospital. 

DATE* 
URINE IN 
OUNCES. 

1 

FLUID INGESTED IN 
OUNCES. 

June 22 I O 4 

„ 23 n o 120 
» 24 126 IOO 

». 25 106 100 
„ 26 116 120 
„ 27 108 120 
„ 28 122 140 
» 29 I I 8 130 
» 30 I 3 6 150 

July ι ΙΟΟ 150 
» 2 140 140 
» 3 I 2 0 130 
» 4 I28 n o 
» 5 I30 n o 
» 6 I 2 0 130 
» 7 122 n o 
„ 8 I28 120 
» 9 IOO n o 

T h e s e p a t i e n t s suffer a g o o d d e a l f rom d r y n e s s o f the sk in , 
a n d d r y m o u t h a n d fauces . T h e r e m a y b e a g o o d d e a l o f 
g a s t r i c d i s t u r b a n c e , e s p e c i a l l y when the k i d n e y s a r e b e c o m i n g 
d i s o r g a n i s e d . A c c o r d i n g to L o w i n s k y , boi l s , o r i g i n a t i n g in 
i n f l a m m a t i o n o f the s w e a t g l a n d s , m a y occur. T h e b l a d d e r 
m a y b e c o m e very irr i table , a n d œ d e m a o f the feet m a y s u p e r -
v e n e in the la ter s t a g e s . 

G r e a t in to l erance o f a l coho l h a s been o b s e r v e d , which is the 
m o r e r e m a r k a b l e a s it m u s t b e e x c r e t e d v e r y r a p i d l y , whi le 
T r o u s s e a u h a s r e c o r d e d a c a s e in which g r e a t t o l e r a n c e 
e x i s t e d , the p a t i e n t b e i n g a b l e to d r i n k t w e n t y l i tres o f wine 
a n d a l itre o f b r a n d y a t a s i t t ing. 

H u n g e r m a y b e p r e s e n t in a v e r y m a r k e d d e g r e e , a n d 
T r o u s s e a u s p e a k s o f t h e s e p a t i e n t s a s the terror o f the k e e p e r s 
o f r e s t a u r a n t s à prix fixe. 

T h e Urine is a l w a y s g r e a t l y i n c r e a s e d ; it m a y b e fa int ly 
a c i d , a lka l ine , or neutra l ; it is a l w a y s o f low specif ic g r a v i t y , 
a n d a s a rule free from a l b u m e n . I t c o n t a i n s n o g l u c o s e , 
t h o u g h c a s e s in which d i a b e t e s in s ip idus a p p e a r s to a l t e r n a t e 
with d i a b e t e s mel l i tus h a v e been o b s e r v e d . Inos i te , or m u s c l e 
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s u g a r , h a s been frequent ly found to be p r e s e n t (SCHULZEN, 
STRAUSS), b u t it is not cons tant . I t is d e t e c t e d b y e v a p o r a t -
i n g t h e urine to d r y n e s s , then m o i s t e n i n g with a m m o n i a a n d 
a so lut ion o f c a l c i u m chloride , a n d e v a p o r a t i n g a g a i n . If 
inos i te is present a r u b y red co lour m a k e s its a p p e a r a n c e 
(SCHERER). 

T h e p o l y u r i a is o c c a s i o n a l l y in termit tent (FAGGE). 
T h e u r e a is g r e a t l y increased until the k i d n e y s b e c o m e d i s -

o r g a n i s e d , when it d i m i n i s h e s to be low the n o r m a l a m o u n t ; 
u n d e r these c i r c u m s t a n c e s p u s or a l b u m e n m a y b e present . 
T h e uric ac id is p r o b a b l y n o r m a l ; kreat in a n d kreat in in a r e 
s a i d to be d i m i n i s h e d (STRAUSS, PRIBRAM) ; h i p p u r i c a c i d 
is p r e s e n t (BOUCHARDAT) ; the ch lor ides a r e i n c r e a s e d 
(SENATOR); a n d s o a r e the p h o s p h a t e s . 

C A S E 80.—Diabetes insipidus—with sacculated kidneys—urœmia. 
Alfred W., aged 26, a sieve-maker, was admitted into Hospital on 

September 12th, 1894, complaining of intense thirst, frequent micturition, 
and the passage of a large quantity of uiine. This was the third occasion 
on which he had been an inmate of our wards for practically the same 
symptoms. He had suffered from thirst all his life, but he believed he 
had gradually got worse. For tue last ten years he had Leen subject to 
attacks of pain in the abdomen, and when in hospital for the fiist time, 
four years ago, there was some tenderness on palpation in the right lum-
bar region. On the second occasion, tenderness in the abdomen was 
noted "over both kidneys, but no marked enlargement of either " ; this 
was in 1891. He contracted gonorrhoea about four years before his final 
admission, probably before he came to the hospital at all, and he has 
since suffered from a persistent gleet. His family history reveals no in-
stance of a similar condition nor any evidence of diathetic disease, except 
in the person of an uncle, who suffers from gout. The patient was a 
slenderly-developed, badly-nourished man, looking younger than his age ; 
he weighed 8 st., and as in 189c he weighed 8 st. 3 lbs., and in 1891 7st. 
1 1 lbs., we may take it that he has been about the same weight for some 
years, although he stated on admission that he had recently been losing 
flesh. His skin was very dry, and his face flushed ; T. 97*5°, P. 78, R. 16. 
His appetite was very poor, but his thirst was constant, disturbing his 
sleep. His tongue was furred and furrowed. He vomited nearly every 
morning, the vomited matter consisting of watery mucus for the most part. 
He had lived in a beershop and had all his life been accustomed to drink 
large quantities of beer to relieve his thirst. His abdomen was tender, 
especially over the left kidney ; liver and spleen not enlarged ; bowels 
confined. He suffered from pain at the praecordia, with frequent attacks 
of dyspnoea, but the heart sounds, though weak, were pure, and this organ 
was not obviously altered in size ; lungs normal. He stammered in his 
speech, and had some complaint of numbness in his fingers and toes ; but 
in other respects his nervous system presented no anomaly. The urin i 
on each occasion of his stay in hospital measured between five and six 
pints ; but he told us that when he was going about it was more, and his 
thirst was greater ; its sp. gr. was about 1010, and its reaction was gener-
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ally alkaline. This time it contained a very little albumen due to pus ; 
there was no sugar; the urea was diminished, being little over 200 
grains in twenty-lour hours ; no casts were ever found, but some pus cor-
puscles were constantly deposited. 

Analysis of the Urine.—Total urine 178 oz. ; Sp. gr. 1005 ; Total solids 
o*9 ; Organic matter 0*596 ; Urea 0*55 ; Albumen traces ; Sugar none ; 
Inosite none ; Inorganic matter 0*304 ; Chlorides 0Ό230 ; Phosphates 
0Ό446 ; Sulphates 0Ό782 ; Lime and magnesia 0*0250 ; Potash and soda 
0*1332 ; Water 99*1. 

He was treated, mainly for his stomach symptoms, by light diet, chiefly 
milk, bismuth and alkalies, and saline aperients. At first he improved, 
but in a few days he began to complain very bitterly of pains, neuralgic 
in character, in his legs ; these were not relieved by salicylate of soda. 
On the 26th he was given a hypodermic injection of three minims of the 
Pharmacopceial hypodermic solution of morphia. After this he slept 
heavily all through the 27th and 28th, dying on the 29th of September. 
During this time he could be roused and answered sensibly, but when left 
alone he fell asleep again. He passed very little urine during this semi-
comatose period. The post mortem examination was made on the 29th. 
The only noteworthy changes were some œdema of the lungs, slight 
hypertrophy of the left ventricle of the heart, a certain amount of enlarge-
ment and fatty change in the liver, but the kidneys require detailed 
description. Both these organs were in a state ol hydronephrosis and 
they have been mounted for permanent preservation. 

The right kidney presented a large cyst which bulged forwards under 
the peritoneum. On removing the organ, this cyst was found to be the 
greatly dilated renal pelvis. From the cortex to the hilum it measured 
three inches, and its length was the same. On section, the pyramids 
and cortex were much atrophied ; the capsule was partially adherent ; 
the ureter, which was much dilated, opened from the most depending part 
of the pelvis, and was not obstructed. The left kidney was small and its 
pelvis was dilated, though not to the same extent ; it contained a concre-
tion about the size of a hemp-seed. The ureter was also somewhat 
dilated, but not obstructed. The cortex was atrophied, and the capsule 
adherent. The weight of the two kidneys taken together was twelve 
ounces. 

The bladder was enlarged and its walls thickened, but the orifices of 
the ureters and their lumina were quite patent. There was no prostatic 
disease or urethral stricture. I may add that the brain looked anaemic, 
but otherwise appeared normal, and that the medulla oblongata, exam-
ined microscopically, showed no morbid change. 

I t is well k n o w n t h a t in th i s d i s e a s e t h e e x c r e t i o n o f u r e a is 
g e n e r a l l y g r e a t e r t h a n n o r m a l , a n d m a y b e e n o r m o u s l y in 
e x c e s s . B u t in th i s c a s e the a m o u n t o f u r e a e x c r e t e d d a i l y 
w a s v e r y l i t t le over 200 g r a i n s — a figure which, even on m i l k 
diet , is d a n g e r o u s l y b e l o w the n o r m a l for a n a d u l t p e r s o n . 
W h e n h e w a s in h o s p i t a l in 1891 h e e x c r e t e d 480 g r a i n s o f 
urea , s o a t t h a t t i m e h e e v i d e n t l y p o s s e s s e d a n a d e q u a t e 
a m o u n t o f h e a l t h y k i d n e y s u b s t a n c e . 

W e m u s t therefore w a t c h t h e u r e a e x c r e t i o n in al l c a s e s o f 

25 
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d i a b e t e s ins ip idus , a n d b e on our g u a r d a g a i n s t a fa ta l uraemic 
t e r m i n a t i o n whenever this b e c o m e s p e r s i s t e n t l y r e d u c e d be low 
the p h y s i o l o g i c a l p r o p o r t i o n , a l t h o u g h this v a r i e s a t different 
a g e s . Dr . R a l f e g a v e the fo l lowing t a b l e : — 

B u t I a m a c c u s t o m e d to t e a c h t h a t t h e s e figures a r e too h igh 
for a p a t i e n t in b e d on m i l k diet. I be l ieve the c a s e is s a f e s o 
l o n g a s the d a i l y a m o u n t e x c e e d s 3 0 0 g r a i n s . 

In tercurrent infect ive d i s e a s e s u s u a l l y p r o d u c e a d i m i n u t i o n 
in the q u a n t i t y o f urine. T h i s h a s been o b s e r v e d in s m a l l - p o x 
( L A C O M B E , C H A R C O T , K U E L Z ) , t y p h u s ( P R I B R A M ) , p l e u r i s y 

( D E S G R A N G E S ) , a c u t e r h e u m a t i s m ( R O B E R T S ) , p n e u m o n i a 
a n d e r y s i p e l a s ( S E N A T O R ) . B u t D i c k i n s o n h a s recorded a 
c a s e in which an a t t a c k o f s c a r l a t i n a w a s a t t e n d e d b y n o d i m -
inution. 

Af fec t ions o f the eye d o not form a n y p a r t o f the p r o p e r 
s y m p t o m s o f this d i s e a s e . C a t a r a c t is rare , a n d s u c h c o n d i -
t ions a s d o u b l e opt i c neurit is , a t r o p h y o f the opt i c nerve 
( G O W E R S ) , ret inal h a e m o r r h a g e s (GALEZOWSKi), a n d s t a p h y -
l o m a p o s t i c u m ( L A Y C O C K ) , a r e e i ther the c o n s e q u e n c e s o f s o m e 
cerebra l les ion, or a c c i d e n t a l co inc idences . T h e k n e e j e r k s 
m a y b e e x a g g e r a t e d a p a r t f rom c a s e s fo l lowing injury . 

P R O G N O S I S . — T h e duration o f the d i s e a s e is v e r y indefinite , 
a s it m a y e x i s t the who le o f a l o n g l i fet ime, a n d d o e s no t 
a p p e a r to h a v e a n y es sent ia l t e n d e n c y to c a u s e d e a t h . 

M a n y i n s t a n c e s o f s p o n t a n e o u s cure h a v e b e e n r e c o r d e d ; 
t h u s a c a s e t h a t h a d e x i s t e d e ighteen y e a r s w a s c u r e d b y a n 
a t t a c k o f a c u t e r h e u m a t i s m , a n o t h e r b y a p l e u r i s y t r e a t e d b y 
bl i s ter ing , a n d o n e a l r e a d y a l l u d e d to, b y the r e m o v a l o f a 
t a p e w o r m . A litt le pat ient , seen b y me , w a s a p p a r e n t l y cured 
b y a n a t t a c k o f m e a s l e s . B r u n t o n h a s r e c o r d e d a n u m b e r ot 
c a s e s a m o n g E u r o p e a n chi ldren in I n d i a , a t t r i b u t e d to e x p o -
s u r e to the sun , which all g o t well in a few w e e k s or months . 
G a r n e r u s h a s r e c o r d e d the c a s e o f a chi ld who s o o n after b ir th 
suffered from p o l y u r i a with p r o g r e s s i v e e m a c i a t i o n , a n d d u r i n g 
the s e c o n d m o n t h s u g a r a p p e a r e d in its urine. T h i s d i s -
a p p e a r e d later on, b u t the p o l y u r i a d i d not i m p r o v e till the 
chi ld w a s fed on m i l k f rom which the s u g a r w a s r e m o v e d b y 
fermentat ion , s w e e t e n e d with g l y c e r i n e a n d m a n n i t e a n d 
d i lu ted with bo i l ed water. A f t e r three m o n t h s o f this d iet 

At 5 years 180 grains. ΆΙ 5 years IÖO grains. 
12 „ 320 „ 
21 „ 535 „ 
40 „ 555 » 
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o r d i n a r y m i l k w a s g i v e n it wi thout a n y r e l a p s e fol lowing, a n d 
the child r e m a i n e d well. 

T h e p r o g n o s i s a s to life, is no t u n f a v o u r a b l e , a s h a s b e e n 
a l r e a d y s h o w n in Wei l ' s c a s e s . T h e c a u s e m u s t d e t e r m i n e 
this to s o m e e x t e n t ; o b v i o u s l y if there is r e a s o n to be l i eve in 
d i s e a s e o f the centra l n e r v o u s s y s t e m , t h e p r o g n o s i s m u s t d e -
p e n d on the curab i l i t y o f th is condi t ion . W h e r e there is a 
h i s tory o f syph i l i s a c u r e m a y b e h o p e d for. W e h a v e s een 
t h a t af ter in jur ies the cond i t ion m a y b e t e m p o r a r y , a n d in 
p r e g n a n c y it t e r m i n a t e s a s a . rule , a t or s o o n after de l ivery . 
W h i l e the d i s e a s e m a y e x i s t for y e a r s wi thout a p p a r e n t 
a l t era t ion o f hea l th , when k i d n e y c h a n g e s se t in, the p a t i e n t 
e v e n t u a l l y d i e s with s y m p t o m s o f chronic uraemic p o i s o n i n g ; 
therefore e v i d e n c e s o f renal affect ion, a n d e s p e c i a l l y d i m i n u -
t ion o f urea , m u s t b e r e g a r d e d a s u n f a v o u r a b l e . 

TREATMENT .—In the m a j o r i t y o f chronic i d i o p a t h i c c a s e s 
d r u g s a r e o f l i tt le use . W h e r e there is a syphi l i t i c h i s t o r y 
m e r c u r y a n d i o d i d e o f p o t a s s i u m s h o u l d h a v e a p r o l o n g e d 
trial . 

O n e o f the m o s t h i g h l y r e c o m m e n d e d r e m e d i e s is va l er ian , 
g iven e i ther in the form o f e x t r a c t , in d r a c h m d o s e s , or v a l e r i a -
n a t e o f zinc, u p to 15 g r a i n s , three t i m e s da i ly . 

E r g o t , in the form o f t h e l iquid e x t r a c t , 10 t o 30 m i n i m s , 
three t i m e s a d a y , or ergot in , in d o s e s o f 1, 2 or 3 g r a i n s , three 
t i m e s a d a y , h a v e a l s o been successful . 

E i c h h o r s t h a s c u r e d a c a s e with t inc ture o f the a c e t a t e o f 
iron, a n d a n o t h e r with 5 g r a m m e s (75 g r a i n s ) o f an t ipyr in , 
dai ly . T h e lat ter d r u g h a s been a l s o success fu l in the h a n d s 
o f L a p l a n e , Zenner , a n d O p i t z . 

G a l v a n i s a t i o n a p p l i e d t o t h e n a p e o f the neck ( A L T I I A U S , 
C L T J B B E ) h a s been s t r o n g l y r e c o m m e n d e d . 

V o n i o v i t c h h a s cured a c a s e b y ^ g r a m m e d o s e s o f ant i -
pyr in , e i gh t to twe lve t i m e s da i ly . C l a r k e h a s r e p o r t e d con-
s i d e r a b l e i m p r o v e m e n t af ter f eed ing wi th fresh s u p r a - r e n a l 
g l a n d s . K e n n e d y h a s u r g e d the u s e o f nitric or n i t r o - m u r i a t i c 
a c i d in d o s e s o f f rom 1 t o 5 d r a c h m s da i ly . L i b b y h a s e m -
p l o y e d with a d v a n t a g e sp ir i t s o f turpent ine , 15 t o 2 0 d r o p s , 
three t i m e s a d a y . Murre l l o b s e r v e d benefit in a t r a u m a t i c 
c a s e from a c o m b i n a t i o n o f e r g o t with b e l l a d o n n a , a n d B r u n t o n 
used b e l l a d o n n a in all h is success fu l c a s e s . R o b e r t s r e c o m -
m e n d s a b l i s t er to the p i t o f the s t o m a c h . 

I t is u s e l e s s a n d u n n e c e s s a r i l y cruel t o a t t e m p t to l imit the 
q u a n t i t y o f fluid drunk . T h e d r y n e s s o f the m o u t h m a y b e 
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re l ieved b y p i l o c a r p i n , or b y s u c k i n g ice, or l emon , or g l y c e r i n e 
lozenges . O p i u m or m o r p h i a m a y b e tr ied to d i m i n i s h the 
po lyur ia , b u t o b v i o u s l y the g e n e r a l condi t ion o f t h e p a t i e n t 
m u s t b e our g u i d e a s to the e x t e n t to which we s h o u l d p u s h 
ac t ive t r e a t m e n t . W h i l e the g e n e r a l h y g i e n i c s u r r o u n d i n g s 
of t h e p a t i e n t s h o u l d b e a s s a t i s f a c t o r y a s t h e y c a n b e m a d e , 
there is no r e a s o n t o m a k e h i m m o r e o f a n inva l id t h a n h e 
need be , a n d his diet , whi le w h o l e s o m e a n d sufficient, s h o u l d 
not b e restr icted. 

T h e d r y n e s s o f t h e skin m a y b e re l ieved b y frequent s t e a m 
or ho t water b a t h s , a n d there is s o m e a d v a n t a g e in a n o i n t i n g 
the sk in after the b a t h with o l ive oil , s c e n t e d b y the a d d i t i o n 
of a few d r o p s o f r o s e m a r y or b e r g a m o t . 
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SECTION I V . 

M I S C E L L A N E O U S R E N A L D I S E A S E S . 

CHAPTER X X I I I . 

S T O N E I N T H E K I D N E Y . 

ST O N E in t h e k i d n e y , or renal ca lcu lus , is a condi t ion 
a t t e n d e d b y v e r y v a r y i n g ind ica t ions . I t m a y c a u s e a n y 

d e g r e e o f pain in t h e reg ion o f the k i d n e y , f rom a dul l a c h i n g 
to a n in tense a g o n y which tr ies the s t r o n g e s t m a n ; there m a y 
be blood or pus in the ur ine or albumen only , or n o t h i n g 
a b n o r m a l ; the ur ine m a y b e increased in q u a n t i t y a n d 
frequency, or d i m i n i s h e d or t o t a l l y suppressed', a n d , finally, 
e a c h or all o f t h e s e s y m p t o m s m a y b e p r e s e n t when the 
k i d n e y s a r e qu i t e free from s tone . 

T h i s d i s e a s e is v e r y c o m m o n in m o s t p a r t s o f E n g l a n d , 
o c c u r r i n g a t all a g e s a n d in b o t h s e x e s , t h o u g h m o r e u s u a l l y 
af ter m i d d l e a g e a n d in m a l e s . I t is m o s t often a s s o c i a t e d 
with a p e r s o n a l or f a m i l y t e n d e n c y to g o u t , a n d the m o s t 
u s u a l f o r m s o f ca lcul i a r e c o m p o s e d o f uric acid or oxalate of 
lime\ m o r e r a r e l y w e m e e t with s t o n e s f o r m e d m a i n l y o f 
p h o s p h a t e o f l ime, g e n e r a l l y with a n o r g a n i c nuc leus , or o f 
cys t in , or o f o ld a n d a l t ered b l o o d c lot (MARTIN). 

P h o s p h a t i c concre t ions m a y f o r m a r o u n d a n y foreign b o d y 
l o d g e d in the k i d n e y ; for e x a m p l e , on a nuc l eus o f uric a c i d 
or o x a l a t e o f l ime, or on a s e w i n g n e e d l e (KENDAL FRANKS), 
or on a br i s t l e (STEVEN). S u c h p h o s p h a t i c s t o n e s a r e u s u a l l y 
a s s o c i a t e d with s u p p u r a t i o n in t h e k i d n e y a n d a r e p r o b a b l y 
a l w a y s d e p e n d e n t u p o n d e c o m p o s i t i o n o f the urine. C y s t i n 
calcul i a r e a l w a y s a s s o c i a t e d with the p r e s e n c e o f cys t in 
c r y s t a l s in the urine, which c a n b e e a s i l y r e c o g n i s e d b y their 
h e x a g o n a l s h a p e . {Seepage 195.) R e c e n t r e s e a r c h e s p o i n t to 
the pos s ib i l i t y t h a t cys t in is in s o m e w a y d e p e n d e n t u p o n 
a b n o r m a l putre fac t ion o f the intes t inal contents . 
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W e k n o w v e r y l i t t le r e s p e c t i n g t h e c o n d i t i o n s u n d e r which 
b l o o d c lo t s b e c o m e s o a l t e r e d a n d h a r d e n e d a s t o form calcul i , 
b u t t h e y o r i g i n a t e w i t h o u t d o u b t in h a e m o r r h a g e r e s u l t i n g 
f rom s o m e i n j u r y t o t h e k i d n e y s u b s t a n c e , s u c h a s m i g h t b e 
infl icted b y a b l o w or a crush . 

S t o n e is p a r t i c u l a r l y f r e q u e n t in E n g l a n d in N o r f o l k a n d 
S u f f o l k ; in S c o t l a n d in F i f e a n d A b e r d e e n s h i r e ; whi le 
H e r e f o r d , D o r s e t a n d D u r h a m a r e s i n g u l a r l y free. P l o w r i g h t 
h a s s o u g h t to e s t a b l i s h a re la t ion b e t w e e n t h e p r e v a l e n c e o f 
s t o n e a n d a low m e a n a n n u a l ra infa l l , b u t D u r h a m is a n 
e x c e p t i o n t o this rule. C i d e r d r i n k i n g is s u p p o s e d b y s o m e 
t o b e a p r e v e n t i v e o f s t o n e , b u t it p r o b a b l y a c t s o n l y b y t a k i n g 
t h e p l a c e o f b e e r which f a v o u r s the uric a c i d d ia thes i s . H a r d 
d r i n k i n g w a t e r is a fac tor in t h e p r o d u c t i o n o f s t o n e ; or a t 
l e a s t there h a s been a v e r y s e n s i b l e d i m i n u t i o n o f t h e d i s e a s e 
in S o u t h S t a f f o r d s h i r e s ince the s u r f a c e wel ls were c l o s e d a n d 
softer t a p w a t e r in troduced . B o t h ur ic a c i d a n d o x a l a t e o f 
l i m e calcul i a p p e a r to b e d e p e n d e n t u p o n the ur ic a c i d 
d ia thes i s , p e r h a p s in di f ferent d e g r e e s , a n d u n d e r cer ta in no t 
u n d e r s t o o d v a r i a t i o n s o f t h e c o n d i t i o n s , a s t h e s a m e p e r s o n 
m a y a t different t i m e s p a s s b o t h k i n d s o f s tone . 

T h e f o r m a t i o n o f a s t o n e in the k i d n e y m a y b e d u e to 
a b n o r m a l p o s i t i o n s o f t h e o r g a n , s u c h a s floating k i d n e y or 
c o n g e n i t a l d i s p l a c e m e n t . 

Ca lcu l i , o t h e r s t h a n t h o s e f o r m e d f rom b l o o d clot , a r e c o m -
p o s e d o f m i n u t e c r y s t a l s or p a r t i c l e s u n i t e d b y a n o r g a n i c 
c e m e n t s u b s t a n c e , a n d i n c r e a s e in s i ze unti l t h e y m a y form a 
c o m p l e t e c a s t o f the c a v i t y in which t h e y lie. T h e y m a y b e 
p r e s e n t a n d even g r o w t o a n e x t r e m e s ize , w i thout g i v i n g r ise 
t o a n y s u b j e c t i v e s y m p t o m s , t h o u g h t h e k i d n e y a t r o p h i e s , 
unti l it f o r m s m e r e l y a c a p s u l e o f fibrous t i s s u e or m o r e rare ly 
o f t r u e fat (RlCKARDS). In o ther c a s e s the s t o n e p a s s e s into 
the b l a d d e r , a n d p e r h a p s o u t f rom t h e u r e t h r a wi thout pa in . 
M o r e c o m m o n l y , it g i v e s r i se to p a i n a n d other t r o u b l e s while 
in the k i d n e y or d u r i n g i ts p a s s a g e into the b l a d d e r . A s t o n e 
r e s t i n g in t h e k i d n e y m a y c a u s e ( 1 , ) p a i n , (2 , ) h a e m o r r h a g e , a n d 
(3,) in f lammat ion . T h e pain is u s u a l l y referred to t h e loin, 
a n d there is often t e n d e r n e s s j u s t o u t s i d e the e d g e o f the 
erec tor spinae musc le . I t is a dul l a c h i n g pa in , which r a d i a t e s 
r o u n d the h ip or t o w a r d s the inner s i d e o f the t h i g h ; s o m e -
t i m e s d o w n the leg , or to the front o f t h e a b d o m e n or in to the 
h y p o g a s t r i u m . I t h a s b e e n m i s t a k e n for l u m b a g o , s c ia t i ca , 
t h e g a s t r i c cr is i s o f t a b e s , in tes t ina l col ic , or even labour , a n d 
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m a y b e a t t e n d e d b y p e r s i s t e n t v o m i t i n g . T h e p a i n m a y b e 
c o n s t a n t or i n t e r m i t t e n t ; a n d in the la t t er c a s e m a y b e 
b r o u g h t on b y p r o l o n g e d w a l k i n g or s t a n d i n g ; on the 
o ther h a n d it is u s u a l l y re l ieved b y rest , e s p e c i a l l y r e s t 
in b e d , a l t h o u g h in s o m e i n s t a n c e s it is w o r s t a t n ight 
(JACOBSON). 

S o o n e r or la ter a s a ru le hœmorrhage occurs , g e n e r a l l y 
m o d e r a t e in a m o u n t , b u t e n o u g h t o m a k e the ur ine b l o o d y a n d 
not m e r e l y s m o k y . U n d e r the m i c r o s c o p e the b l o o d d i s c s a r e 
u s u a l l y seen to b e a c c o m p a n i e d b y p e a r - s h a p e d epi the l ia l cel ls , 
p u s cel ls a n d c r y s t a l s , the l a s t b e i n g g e n e r a l l y o f the s a m e 
n a t u r e a s the s tone . T h e r e m a y a l s o b e a few h y a l i n e c a s t s , 
b u t no renal b l o o d c a s t s , a s the b l o o d c o m e s f rom the rena l 
pe lv i s a n d not f rom t h e s u b s t a n c e o f the k idney . C y l i n d r i c a l 
b l o o d - c a s t s o f the ureter , ha l f -an- inch to a n inch in l eng th , a r e 
o c c a s i o n a l l y found in the urine. 

M o r e or less inflammation a l w a y s a t t e n d s the p r o l o n g e d 
s t a y o f a c a l c u l u s in the k idney . T h i s m a y revea l i t se l f b y 
g r e a t t e n d e r n e s s in t h e loin, i n d i c a t i n g i n f l a m m a t i o n o f t h e 
per inephr ic connec t ive t i s sue , a n d m a y g o on to the f o r m a t i o n 
o f per inephr ic a b s c e s s ; or p u s in q u a n t i t y m a y a p p e a r in the 
ur ine f rom pye l i t i s or s u p p u r a t i v e i n f l a m m a t i o n o f the l in ing 
m e m b r a n e o f the renal pe lv i s ; or s u p p u r a t i v e interst i t ia l 
in f l ammat ion , with t h e format ion of a b s c e s s e s o f v a r i o u s s ize , 
m a y a t t a c k t h e k i d n e y s u b s t a n c e itself. T h e f o r m a t i o n o f 
a b s c e s s e s m a y b e a t t e n d e d b y all the p h e n o m e n a o f s e p t i c 
f e v e r — r i g o r s , h i g h t e m p e r a t u r e a n d s w e a t i n g ; whi le t r u e 
pyaemia m a y d e v e l o p with s e c o n d a r y a b s c e s s e s in o ther 
o r g a n s . In a d d i t i o n there m a y b e irr i tat ion o f the sk in , 
p a r t i c u l a r l y in the e p i g a s t r i u m , ur t i car ia , j a u n d i c e , or h e r p e s 
zoster. I f b o t h the k i d n e y s a r e af fected uraemic s y m p -
t o m s a p p e a r , a n d o c c a s i o n a l l y when o n e k i d n e y w a s found 
post mortem to b e fa ir ly hea l thy , there h a s b e e n c o m p l e t e 
s u p p r e s s i o n o f ur ine f rom ref lex inhibit ion (GODLEE). 
W h e n a per inephr ic a b s c e s s h a s formed , it c a u s e s p a i n , 
t e n d e r n e s s a n d swe l l ing o f the p a r t ; there m a y b e b u l g -
i n g be tween the l a s t r ib a n d t h e c r e s t o f the i l ium ; or a 
t u m o u r can b e felt in the h y p o c h o n d r i u m . I f n o t o p e n e d 
s u c h a n a b s c e s s u s u a l l y b u r s t s e x t e r n a l l y , l e a v i n g a s inus 
t h r o u g h which p u s is d i s c h a r g e d . B u t when the s t o n e b e c o m e s 
e n g a g e d in the ureter on its w a y to the b l a d d e r , it c a u s e s a 
v e r y s t r i k i n g g r o u p o f s y m p t o m s ca l l ed renal colic, viz., 
( i , ) pa in , (2,) sh iver ing , (3,) v o m i t i n g a n d diarrhoea, (4,) haema-
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tur ia , a n d (5,) s u p p r e s s i o n o f ur ine ; b u t al l o f t h e s e a r e no t 
present in every c a s e . 

A s a l r e a d y s t a t e d , a s t o n e m a y p a s s into the b l a d d e r 
unnot i ced a n d wi thout pa in , b u t a s a rule this p r o c e s s is o n e 
o f the m o s t in tense su f fer ing; s o m u c h s o t h a t p a t i e n t s l ook 
b a c k u p o n s u c h a n a t t a c k with horror. T h e i m m e d i a t e c a u s e 
is often s o m e u n u s u a l e x e r t i o n or s t ra in , j o l t i n g in a c a r t over 
a r o u g h r o a d , etc. O n e o f m y fr iends w a s g e t t i n g into his 
c a r r i a g e when the h o r s e m o v e d on, a n d h e w a s thrown on 
to the b a c k s e a t s o a s t o g i v e himself, a s he thought , a twist 
in his loins. P a i n c a m e on a t once , a n d in the c o u r s e o f t h e 
n ight h e p a s s e d a s tone . A y o u n g m a n w h o w a s t h e s u b j e c t 
o f cys t in calcul i b r o u g h t on a n a t t a c k b y c a r r y i n g h is unc l e in 
b o y i s h fun u p o n his b a c k . T h e p a i n is m o s t e x c r u c i a t i n g ; it 
s t a r t s f rom the k i d n e y a n d s h o o t s d o w n w a r d s a n d f o r w a r d s to 
the gro in ; it is often a c c o m p a n i e d b y re trac t ion o f the tes t ic le 
on the s a m e s ide . In his a g o n y t h e p a t i e n t rol ls a b o u t , 
c lu tch ing a t the bed-c lo thes , a n d c a n n o t res tra in h i m s e l f from 
g r o a n i n g or shout ing . I t is s a i d to h a v e g iven r ise t o al l the 
s y m p t o m s o f l a b o u r (SALZMANN). A t the b e g i n n i n g there is 
often shivering, a n d a s t h e a t t a c k , p r o c e e d s the b o d y m a y b e 
c o v e r e d with sweat. 

Vomiting is c o m m o n , diarrhoea m a y occur, a n d there m a y 
b e hœmorrhage f rom t h e r e c t u m . 

Hœmaturia is c o n s t a n t , e x c e p t when the ure ter is c o m -
p le te ly b locked . 

T h e r e is g r e a t frequency of micturition f rom reflex e x c i t e -
m e n t o f t h e b l a d d e r , s o t h a t a n y b l o o d v o i d e d is b r i g h t 
co loured. In m o s t c a s e s the a t t a c k t e r m i n a t e s af ter a few 
h o u r s b y t h e p a s s a g e o f the s t o n e into the b l a d d e r , w h e n c e it 
is u s u a l l y v o i d e d with t h e urine. B u t it m a y b l o c k t h e 
ure thra a n d requ ire t o b e e x t r a c t e d , or r e m a i n in the b l a d d e r , 
i n c r e a s e in s ize , a n d r e q u i r e r e m o v a l b y c r u s h i n g or cut t ing , or 
it m a y s t i ck in t h e ureter a n d c a u s e c o m p l e t e or i n c o m p l e t e 
o b s t r u c t i o n o f t h a t duc t , or, l a s t ly , it m a y fall b a c k into t h e 
pe lv i s o f t h e k idney . 

In t h e first a n d l a s t c a s e s when the a t t a c k is e n d e d s o m e 
t e n d e r n e s s m a y r e m a i n , b u t the p a t i e n t s o o n r e s u m e s his 
o r d i n a r y m o d e o f life. W h e n the s t o n e r e m a i n s in the b l a d d e r 
it m a y n o t g i v e m u c h t r o u b l e for s o m e t ime , a n d then 
d e v e l o p s a new g r o u p o f s y m p t o m s which d o not form p a r t 
o f m y s u b j e c t I f t h e c a l c u l u s b e c o m e s i m p a c t e d in the 
ureter it o b s t r u c t s the outf low o f the urine, which cont inues to 
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be secreted until the pressure within the tubules is equal to 
the blood pressure, when it of necessity ceases. W h e r e the 
obstruction is incomplete the urine accumulates, and in course 
of t ime distends the kidney, causing hydronephrosis. Where 
it is complete, the k idney atrophies. If there is only one 
kidney, a condition which was present t e a times in 3,108 
post mortem examinations, and must be relatively much more 
common in persons who have already suffered from calculus, 
total anuria occurs. T h e same result m a y follow from the 
simultaneous blocking of both ureters, a remarkable coinci-
dence which has been several times recorded (HAEHNER, 
REICH). Abso lute suppression does not a lways take place 
even in fatal cases of anuria, the irritated bladder ejecting 
from time to time a drachm or two of pale water-like or b loody 
fluid, containing very little of the normal urinary constituents. 
T h e general symptoms of anuria are distress, sleeplessness, 
vomit ing and muscular twitchings, terminated b y coma and 
death. T h e coma m a y be marked b y the occurrence of deep 
sighing respiration, and b y other phenomena resembling coma 
diabeticum (see Case 1, page 62). 

T h e diagnosis of stone in the kidney is very difficult in 
many cases, and in these days of energetic surgery it has often 
happened that the k idney has been opened, or even excised, 
without any stone being found. Pain m a y be the only 
s y m p t o m present, as in a case recorded b y Mr. Butlin where a 
calculus had existed for eight years without blood or pus 
appearing in the urine. Surgeon-Major G. H . Y o u n g has 
recorded a case of malarial nephralgia, presenting attacks of 
renal colic with retraction of the testicle, but normal urine, 
which was eventually cured complete ly b y quinine. Dr. 
Nestor Tirard has reported a case in which the pain, which 
resembled that of calculus, appeared to be caused b y firm 
cicatricial adhesions between the colon and the kidney. W h e n 
in addition blood or pus, or both, are present in the urine, the 
diagnosis m a y appear more certain, but Dr. Ralfe has furnished 
an e x a m p l e where these were associated with paroxysmal 
pain in the right k idney and retraction of the kidney, but the 
patient was cured of all his troubles b y opening an abscess 
which lay between the rectum and the bladder, and communi-
cated with the bladder cavity. Hœmaturia alone m a y be the 
only indication of a calculus, but even when its renal origin 
can be determined beyond doubt, as in these days is possible 
b y means of the cystoscope, it m a y be due to malignant 



ώTONE IN THE KIDNEY. 395 

d i s e a s e o f t h e k i d n e y , e p i t h e l i o m a in t h e rena l pe lv i s , or a s in 
a r e m a r k a b l e c a s e r e c o r d e d b y S e n a t o r , which h e c a l l s rena l 
haemophi l ia , the k i d n e y af ter e x c i s i o n m a y a p p e a r per fec t ly 
hea l thy . E v e n when a s s o c i a t e d with p a i n h a e m a t u r i a d o e s 
not n e c e s s a r i l y po in t t o t h e p r e s e n c e o f a s tone , a s a s l i g h t l y 
d i s p l a c e d k i d n e y m a y g i v e r i se t o t h e s e s y m p t o m s . T h e 
diff iculty o f d i a g n o s i s is v e r y g r e a t . I h a d u n d e r m y c a r e for 
s o m e y e a r s a y o u n g w o m a n , w h o s e a t t a c k s o f p a i n a n d 
h a e m a t u r i a c a m e on first af ter b e i n g s t r u c k in the loin b y the 
a n g l e o f a wall. T h e pa in a n d h a e m o r r h a g e c e a s e d af ter 
res t in b e d , a n d for s o m e y e a r s s h e s e e m e d to g e t re l ie f f rom 
t h e u s e o f a p a d a n d b a n d a g e , b u t a t l a s t her t r o u b l e s r e t u r n e d 
in s u c h a n a g g r a v a t e d form t h a t I r e c o m m e n d e d n e p h r o r -
r h a p h y , or s t i t c h i n g t h e k i d n e y to t h e loin. S h e w e n t u n d e r 
s u r g i c a l t r e a t m e n t for th i s p u r p o s e , b u t when t h e k i d n e y w a s 
e x p o s e d it w a s e x p l o r e d , a n d a n o x a l a t e o f l i m e c a l c u l u s a s 
l a r g e a s a b l a c k b i r d ' s e g g found a n d r e m o v e d ! 

Pus in t h e urine , when u n d o u b t e d l y o f rena l or ig in , p o i n t s 
t o pye l i t i s , a n d a l t h o u g h p a i n in t h e loin a n d irr i tabi l i ty o f the 
b l a d d e r m a y b e present , y e t on o p e n i n g the k i d n e y n o s t o n e 
m a y b e f o u n d ! W e r e q u i r e therefore , in a d d i t i o n to p a i n a n d 
t h e p r e s e n c e o f b l o o d or p u s in t h e urine , a h i s t o r y o f t h e 
previous passage of a calculus t o m a k e t h e d i a g n o s i s o f s t o n e 
in t h e k i d n e y a p r e t t y s a f e one . In t h e a b s e n c e o f s u c h a 
h i s t o r y o u r d i a g n o s i s m u s t res t u p o n a v e r y careful e x a m i n -
a t ion o f t h e pat i en t , a n d u p o n the e x c l u s i o n o f o ther p o s s i b l e 
c a u s e s for the s y m p t o m s . A n e x p l o r a t o r y o p e r a t i o n is often 
jus t i f i ed b y the resu l t a n d m a y b e u n d e r t a k e n :— 

( i , ) W h e r e a per inephr ic a b s c e s s h a s formed. 
(2,) W h e r e there is a rena l t u m o u r , wi th fever, a n d p u s or 

b l o o d in the urine. 
(3,) W h e r e p a i n is s o p e r s i s t e n t or s o f requent ly renewed , 

in s p i t e o f m e d i c a l t r e a t m e n t , t h a t t h e pa t i en t ' s h e a l t h a n d 
c o m f o r t a r e s er ious ly i m p a i r e d . 

(4,) W h e r e there is p e r s i s t e n t h a e m o r r h a g e f rom t h e k idney . 
( 5 , ) W h e n s u p p r e s s i o n o f ur ine h a s occurred . 
A m a n w a s a d m i t t e d into h o s p i t a l s o m e y e a r s a g o , s u p p o s e d 

t o b e su f fer ing f rom s p i n a l car ies . T h e r e were severa l s i n u s e s 
which led d o w n to a r o u g h b o d y , be l i eved t o b e a s e q u e s t r u m ; 
it w a s r e m o v e d a n d p r o v e d to b e a rena l ca lcu lus . T h e m a n 
m a d e a per fec t recovery . 

P l i c q u e r e l a t e s t h e c a s e o f a w o m a n w h o suffered from 
s e v e r e p a i n in t h e left s i d e o f the a b d o m e n , r a d i a t i n g into the 
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hip, vu lva and rectum, while a painful oval tumour as large as 

a nut could be felt b y vaginal examination in the left para-

metrium. Lef t salpingitis was diagnosed and treated by 

morphine injections and poultices; n e x t morning she passed 

two small stones in the urine, and only a little tenderness 

remained at the site of the tumour! 

T h e prognosis of stone in the kidney is not as a rule 

unfavourable, but it is grave when : — 

(i , ) T h e urine is suppressed. 

(2 , ) T h e functions of both kidneys are seriously impaired, 

as indicated b y great diminution of the urea excretion. 

(3,) W h e n a large perinephric abscess has not been recog-

nised until septic fever has produced serious wast ing and loss 

of strength. 

Suppression of urine though grave is not a lways fatal, and 

recovery is possible even after it has lasted m a n y days. M y 

late colleague, Dr. Russell, recorded a case in which the 

suppression passed a w a y after twenty days' duration, and the 

patient lived for more than two years. 

Renal failure, if correctly determined, must prove fatal 

before long, and the importance of ascertaining definitely the 

dai ly excretion of urea cannot be too strongly stated. 

In the third case there is room for hope, but the sooner the 

operation is performed the better, and the risk of failure must 

not be overlooked. W h e n undertaken early the opening of a 

perinephric abscess is as favourable as any similar surgical 

procedure can be, and it is to be hoped that these unhappy cases, 

recognised too late, m a y in future be seldom seen. 

V e r y rarely the presence of a stone in the pelvis of the k idney 

appears to be the starting point of malignant disease, such 

cases having been reported b y Norman Moore and others. 

It has been suggested that tuberculosis of the kidney is also 

favoured in the same way, and although it is not common, it 

m a y possibly be true at t imes; more commonly tuberculosis 

of the kidney originates independently of calculus. 

T h e treatment of stone in the kidney must be considered 

under ( 1 , ) prophylaxis ; (2 , ) medical and (3,) surgical means 

for removing the stone ; and (4,) management of renal colic. 

Prophylaxis.—From what has been said of the causes of 

stone, it m a y be judged that we do not possess the ground-

work for a scientific prophylaxis . 

T h e most common forms of stone, uric acid and oxalate ot 

lime, are associated with the uric acid diathesis, and it is 
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certain that the precipitation of uric acid depends upon 
diminished alkalinity of the blood. S u c h persons should be 
dieted b y being warned to eat very sparingly of butchers* 
meat, and to eschew sugar, vinegar, sweet wines and malt 
liquors; they should live mainly on vegetables, fruits, farin-
aceous food, game, poultry and fish, drinking l ight dry Moselle, 
or Bordeaux wine, or good whisky well diluted with aerated 
alkaline water. If the water of the district is hard, they 
should drink aerated distilled water to which potash or soda 
m a y be usefully added, and distilled water or boiled and 
filtered rain water should be used for making tea, coffee, etc. 
Exerc ise and cold baths, or the Turk i sh bath must not be 
omitted. 

S t e a d y adherence to an absolute milk diet has often 
cured an inveterate tendency to stone, but most patients 
require to suffer much before they accept such a regimen Çor 
the remainder of their lives. Y e t there have been sufferers 
who were g lad to find relief even on this fare. 

T h e prophylactic treatment of cystin calculus should 
be b y the regular administration of sulphate of magnesia 
or sulphate of soda as an aperient, together with salol 
(gr. x ) , or /3-naphthol (gr. v) in cachets two or three times 
a week. 

T h e medical treatment of stone in the kidney is of two 
k inds : ( i n s o l v e n t ; (2 , ) expulsive. T h e solvents in common 
use are alkalies, or alkaline mineral waters. It is best to g ive 
a full dose of alkali at bed t ime: for example , forty grains of 
citrate of potash, or ten grains of citrate of lithia in half a 
tumbler full of potash water at bed time. I do not think the 
alkaline mineral waters effect very much b y themselves, but 
they m a y help. T h e persistent use of distilled water, 
originally recommended b y Murray, has answered very well 
in certain cases, but it is absolutely necessary that it be the 
sole vehicle employed for all beverages including tea and 
coffee. It m a y be obtained as potash, soda, or other mineral 
waters, and m a y be mixed with whisky or light wine. 

A n extended trial of piperazine and lysidine, reputedly 
powerful solvents of uric acid, has left me doubtful of their 
value. 

T h e action of solvents is probably little marked except on 
uric acid stones, a l though Christison used to point out that 
the insolubility of the crystalline basis of a calculus was 
not proof of its impregnabil i ty to the attacks of drugs, as t h e 
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in tegr i ty o f the c a l c u l u s d e p e n d s u p o n i ts o r g a n i c c e m e n t 
which m a y b e l o o s e n e d b y c h e m i c a l m e a n s . 

T h e expulsives in u s e a r e turpent ine , b e l l a d o n n a , a n d oil o f 
s a n d a l wood . R a l f e g a v e t u r p e n t i n e in ten m i n i m d o s e s in 
c a p s u l e ; M u r r a y r e c o m m e n d s t w e n t y m i n i m s o f t inc ture o f 
b e l l a d o n n a e v e r y h o u r until the c a l c u l u s is e x p e l l e d or p h y s i o -
log ica l s y m p t o m s o f b e l l a d o n n a p o i s o n i n g r e s u l t ; Ph i lber t 
u s e s four o r d i n a r y c a p s u l e s o f oil o f s a n d a l w o o d for a dose . 
T h e s e r e m e d i e s , if effectual, b r i n g on a n a t t a c k o f rena l colic, 
so t h a t the p a t i e n t m u s t b e w a r n e d o f their p o s s i b l e effect, a n d 
he m u s t b e a b o l d m a n who d o e s no t h e s i t a t e to p e r s e v e r e in 
this l ine o f t rea tment . 

T h e s u r g i c a l m e a s u r e s to which w e h a v e r e c o u r s e a r e : ( i , ) 
m a n i p u l a t i o n ; (2,) incision. 

Manipulation w a s success fu l ly p e r f o r m e d b y Mr. W . H . 
B e n n e t t , who m a n a g e d t o feel a s t o n e in the k i d n e y a n d 
manoeuvre it d o w n t h e ureter into t h e b l a d d e r ; b u t th is g r e a t 
a c h i e v e m e n t h a s no t b e e n r e p e a t e d t o m y k n o w l e d g e . 

Incision, or n e p h r o l i t h o t o m y , m u s t b e the o n l y m e a n s o f 
r e m o v i n g l a r g e s tones , a n d in all c a s e s when the k i d n e y h a s 
been e x p o s e d it s h o u l d b e o p e n e d a n d e x p l o r e d , a s a s t o n e 
m a y o therwi se e a s i l y e s c a p e de tec t ion ; in fac t th is h a s 
h a p p e n e d even after o p e n i n g . 

Renal colic b e i n g o n e o f the m o s t pa inful m a l a d i e s f rom 
which h u m a n b e i n g s suffer, a n o d y n e s m u s t s t a n d first in our 
l ist o f remedies . T h e first t h i n g to d o is t o g i v e % g r a i n o f 
m o r p h i n e h y p o d e r m i c a l l y , e x c e p t where there is g o o d r e a s o n 
t o be l i eve the k i d n e y s a r e b a d l y d i s e a s e d , a n d then we m u s t 
re ly on ho t f o m e n t a t i o n s or the a p p l i c a t i o n o f d r y heat , or 
ch loro form inhalat ion . L a r g e d o s e s o f b e l l a d o n n a m a y b e 
tr ied for the p u r p o s e o f r e l a x i n g t h e ureter. T h e p a t i e n t 
s h o u l d r e m a i n in b e d until al l the p a i n h a s d i s a p p e a r e d . 

Impaction o f the s t o n e in the ureter , wi th or wi thout 
s u p p r e s s i o n o f the urine, c a n o n l y b e t r e a t e d b y s u r g i c a l 
m e a n s . T h e la tera l a b d o m i n a l o p e r a t i o n a d v o c a t e d b y Mr. 
K n o w s l e y T h o r n t o n is to b e pre ferred , a s it g i v e s b e t t e r a c c e s s 
to the who le l e n g t h o f the ureter. 
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CHAPTER X X I V . 

H Y D R O N E P H R O S I S , P Y O N E P H R O S I S , P Y E L I T I S . 

THE n a m e hydronephrosis w a s or ig ina l ly invented b y R a y e r , to 
d e n o t e those c a s e s o f cys t i c k idney , in which the c y s t s a r e l a r g e , 
the c o n t e n t s water- l ike , a n d the a p p a r e n t c a u s e s o m e o b s t r u c -
tion to the outflow o f urine. T h e e n l a r g e m e n t affects first 
the pelv is , a f t e r w a r d s the ca lyces , a n d e x p a n d s t h e s e a t the 
e x p e n s e o f the k i d n e y s u b s t a n c e , which is s t r e t c h e d over 
t h e m a n d conver ted b y interst i t ia l i n f l a m m a t i o n in to fibrous 
t i ssue . 

O u t o f 3108 post mortem e x a m i n a t i o n s , I m e t with 38 c a s e s 
o f h y d r o n e p h r o s i s , or in 1*2 per cent. In 19 o f t h e s e the affec-
t ion w a s bi lateral , a n d o f the r e m a i n d e r in 12, or 63 p e r c e n t , 
the left k i d n e y on ly w a s involved. In m o r e t h a n half, t h e 
c a u s e w a s o b s t r u c t i o n to the u r e t h r a from str ic ture , or e n l a r g e d 
p r o s t a t e or p h i m o s i s . N e x t , m o s t c o m m o n l y it w a s d u e to the 
p r e s s u r e o f s o m e g r o w t h , e.g., cancer , a n e u r y s m or h y d a t i d s , 
u p o n the ureter, or to occ lus ion o f the ureter b y t h e t rac t ion o f 
procidentia uteri. M u c h m o r e r a r e l y it w a s d u e t o c a l c u l u s in 
the b l a d d e r , a l t h o u g h in o n e i n s t a n c e d o u b l e h y d r o n e p h r o s i s 
o r i g i n a t e d in this w a y ; or it w a s the c o n s e q u e n c e o f a n 
injury , d i s p l a c e m e n t o f the k i d n e y , congen i ta l m a l f o r m a t i o n 
or m a l p o s i t i o n o f the ureters . 

B o t h ureters h a v e been found b e n t twice u p o n t h e m s e l v e s , 
while on the r igh t s i d e a constr ic t ion e x i s t e d a t the s e c o n d 
curve (LIVINGSTONE) ; or the ureter o p e n s into the pe lv i s 
o f the k i d n e y a b o v e its lower e x t r e m i t y , or a t t o o a c u t e a n 
a n g l e , or is g u a r d e d b y v a l v e s (HARRINGTON SAINSBURY), 
or the ureter m a y b e c o m p r e s s e d b y a b r a n c h o f t h e renal 
a r t e r y c r o s s i n g it. 

M o b i l i t y o f the k i d n e y m a y g i v e r i se to h y d r o n e p h r o s i s 
b y k i n k i n g the ureter , a n d it is e s p e c i a l l y in t h e s e c a s e s t h a t 
w e g e t the s y m p t o m s o f in termi t tent h y d r o n e p h r o s i s to b e 
d e s c r i b e d further on. 

A m o n g the rarer c a u s e s is t h a t d e s c r i b e d b y K n o w s l e y 
T h o r n t o n , where the ureter w a s o b s t r u c t e d b y a p a p i l l o m a t o u s 
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g r o w t h the s ize o f a p e a , c a p p e d b y a n o l i v e - s h a p e d d a r k -
b r o w n ca lcu lus . 

T h e renal o p e n i n g o f the ureter h a s b e e n found to b e o n l y 
a m e r e p in-point . O b s t r u c t i o n s in the u r e t h r a a n d b l a d d e r 
would , p r e s u m a b l y , c a u s e d o u b l e h y d r o n e p h r o s i s , b u t there a r e 
cur ious e x c e p t i o n s to this rule. A b o y with c o n g e n i t a l s tr ic -
ture o f the ure thra w a s found to h a v e h y d r o n e p h r o s i s o f o n e 
k i d n e y , a n d g r a n u l a r contrac t ion o f the other (HUMPHREYS). 

I t m a y b e t h o u g h t t h a t s t r i c ture o f the u r e t h r a b e i n g a 
s o m e w h a t remote , a l t h o u g h c o m m o n c a u s e , is not c a p a b l e o f 
c a u s i n g m o r e than m o d e r a t e e x p a n s i o n o f the k idney . U n -
d o u b t e d l y it is not a s s o c i a t e d with the l a r g e s t t u m o u r s , b u t 
it m a y conver t the k i d n e y into a mul t i l ocu lar c y s t with a n 
outer wall not m o r e t h a n a q u a r t e r - o f - a n - i n c h thick. 

A r a r e c a u s e o f h y d r o n e p h r o s i s is diabetes insipidus ( s e e p. 
384), where the condi t ion is u n d o u b t e d l y i n d u c e d b y the q u a n -
t i ty o f ur ine secre ted e x c e e d i n g the r a t e o f outf low a n d s o 
c a u s i n g retent ion, which in c o u r s e o f t i m e g r a d u a l l y e x p a n d s 
a n d d e s t r o y s the k idney . 

M o b i l i t y of the k i d n e y is no t a c o m m o n a p p e a r a n c e in the 
ppst mortem r o o m , p e r h a p s b e c a u s e the renal fat when cold 
h o l d s t h e k i d n e y m o r e f irmly t h a n it d i d d u r i n g life. I t is 
perfect ly certa in t h a t s o m e c a s e s o f h y d r o n e p h r o s i s h a v e 
p r e s e n t e d n o v is ib le o b s t r u c t i o n t o t h e outf low o f urine. 
K ü s t e r s u g g e s t s t h a t t h e s e c a s e s m a y h a v e been o r i g i n a l l y 
d u e t o c a t a r r h o f the pe lv i s o f the k idney . H e s a y s t h a t 
it is no t c o n c e i v a b l e t o h a v e s u c h a c a t a r r h wi thout s o m e 
swe l l ing o f the m u c o u s m e m b r a n e b y which the o p e n i n g o f 
the ureter b e c o m e s narrowed . D u r i n g a b u n d a n t secret ion 
of urine, e s p e c i a l l y after d r i n k i n g l a r g e q u a n t i t i e s o f fluid, a 
d i s p r o p o r t i o n m u s t e n s u e be tween the a m o u n t s e c r e t e d a n d 
t h a t l e a v i n g the k i d n e y , a n d retent ion follows. W h e n the 
intra-renal p r e s s u r e is i n c r e a s e d the swol len m u c o u s m e m b r a n e 
which is m o v a b l e on the s u b m u c o u s layer , s l ips d o w n in the 
direct ion o f the s t r e a m , j u s t a s the m u c o u s m e m b r a n e o f the 
bowel d o e s in a hernia , a n d a fold is f o r m e d which cons t i tu te s 
a g r o w i n g o b s t r u c t i o n to the outf low o f urine. W h e n the d i s -
tens ion r e a c h e s a certa in d e g r e e , it p r o d u c e s a c h a n g e in the 
pos i t ion o f the k i d n e y (SIMON), a n d c a u s e s c o m p l e t e occ lus ion 
o f the ureter. W h e t h e r the secret ion is m o r e or l e s s p u r u l e n t 
d e p e n d s u p o n the d e g r e e o f s u p p u r a t i o n which p r e v i o u s l y 
e x i s t e d . 

T h e a n a t o m i c a l c a u s e s o f h y d r o n e p h r o s i s h a v i n g been suffi-
26 
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c ient ly d e s c r i b e d , it o n l y r e m a i n s to d i s c u s s the r e s u l t i n g 
c h a n g e s in the k i d n e y itself. T h e d i s tens ion o f the o r g a n 
v a r i e s in d e g r e e , in i ts m i n o r f o r m s a m o u n t i n g to m o r e or l e s s 
d i l a ta t ion o f the pe lv i s a n d c a l y c e s with f lat tening o f the renal 
papil lae ; b u t in the m o r e p r o n o u n c e d c a s e s the d i la ta t ion of 
t h e s e cavi t ies increase s until the k i d n e y forms a l o b u l a t e d sac , 
v a r y i n g in s ize from a s m a l l c o c o a - n u t to a c y s t filling h a l f the 
a b d o m i n a l cavi ty . O n sect ion the c y s t is mul t i l ocu lar from 
t h e p e r s i s t e n c e o f the wal l s o f the ca lyces . I t is l ined t h r o u g h -
o u t with a s m o o t h m u c o u s m e m b r a n e , a n d there m a y b e n o 
t r a c e o f renal t i s s u e r e c o g n i s a b l e b y the n a k e d eye . T h e 
c h a n g e in the true k i d n e y s u b s t a n c e is d u e to interst i t ia l 
in f lammat ion , which d e s t r o y s the tubu le s a n d g l o m e r u l i , r e -
p l a c i n g t h e m b y indifferent connec t ive t i ssue . 

H y d r o n e p h r o s i s , a s a l r e a d y s t a t e d , is very often b i latera l , 
b u t o n e k i d n e y m a y b e m o r e a d v a n c e d than the other, or o n e 
m a y b e h y d r o n e p h r o t i c a n d the other g r a n u l a r a n d contrac ted . 
I t h a s h a p p e n e d m o r e than o n c e t h a t o n e ha l f o f a h o r s e - s h o e 
k i d n e y h a s b e c o m e the s u b j e c t o f h y d r o n e p h r o s i s , whi le the 
other r e m a i n s heal thy. 

F r o m w h a t h a s been s a i d it is p la in t h a t the obs truc t ion in 
h y d r o n e p h r o s i s is never c o m p l e t e or p e r m a n e n t , a t l ea s t in the 
ear l ier s t a g e s , a n d where c o m p l e t e c losure or obl i terat ion o f 
the ure ters is found, post mortem, this m u s t h a v e s u p e r v e n e d 
after the d e v e l o p m e n t o f the sac . 

H y d r o n e p h r o s i s occurs s o frequent ly a s a compl i ca t ion , or 
resul t o f other m o r e o b v i o u s condi t ions , t h a t it is no t u n c o m -
m o n for it to p a s s u n s u s p e c t e d or a t l eas t u n d i a g n o s e d d u r i n g 
life. I t s earl ier s t a g e s g i v e r ise to n o s y m p t o m s , b u t later on 
there m a y b e s o m e pa in or t e n d e r n e s s in o n e or b o t h h y p o -
chondr ia , with vomi t ing , a n d p e r h a p s shivering. In s o m e 
c a s e s severe vomi t ing , diarrhoea a n d a b d o m i n a l pa in , h a v e , 
been s u c h a s to recall the g a s t r i c cr i ses o f l o c o m o t o r a t a x y . 
T h e ur ine is rare ly n o r m a l ; it u s u a l l y conta ins a l itt le a l b u -
men a n d a few p u s cells, while in the m o r e a d v a n c e d c a s e s 
the a m o u n t o f urea b e c o m e s g r e a t l y reduced . Uraemic c o m a 
is the usua l terminat ion . 

T h e c a s e s tha t a r e d i s t inc t ly recogn i sed d u r i n g life a r e those 
in which h y p o c h o n d r i a c pa in l e a d s to the d i s covery of a renal 
tumour . W h e n l a r g e a n d d is t inct ly fluctuating the d i a g n o s i s is 
e a s y , b u t in s m a l l c y s t s this s ign m a y b e absent , a n d the n a t u r e 
o f the t u m o u r can on ly b e d e t e r m i n e d b y a s p i r a t i n g s o m e of 
its content s a n d t e s t i n g for urea , a l t h o u g h in o ld s a c s this 
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may have disappeared. As a rule renal tumours have the 
colon in front of them, and do not move on respiration ; but 
on the right side the colon may not have this relation to any 
appreciable extent, and movement on respiration may take 
the colon. The chief difficulty is to differentiate such a 
place (FÜRBRINGER, KÜSTER, ISRAEL). Hydronephrosis in 
a movable kidney is also an exception to this relation to 
tumour from an ovarian cyst, but on vaginal examination 
no drawing-up of the uterus is found. 

The sac may discharge spontaneously through the ureter 
and never refill, or it may rupture into the peritonaeum, or even 
through the diaphragm into the lung, or it may suppurate and 
become pyonephrosis. 

î^uch attention has been lately directed to intermittent 
JytdronephrosiSy where the contents of the sac are discharged 
through the ureter from time to time, the tumour disappearing 
temporarily, but returning again. The usual history of these 
cases is that the patient goes about with a gradually increas-
ing dragging pain in one side of the abdomen until forced at 
length to go to bed ; after a few days' rest the symptoms 
disappear and the patient gets up again. 

When under observation it is noticed that as the pain 
increases the urine diminishes, and a tumour forms in one 
or other hypochondrium. After going to bed, the urine be-
comes greatly increased and the tumour disappears. These 
cases were first explained by Landau, and by him attributed 
to mobility of the kidney, and kinking or twisting of the ureter. 
From the description given by Küster of the mode in which 
hydronephrosis is brought about, when no anatomical obstruc-
tion exists, it may be understood that position plays an 
important part in the process, and it is easy to realise the 
sequence of events which gives rise to this form. 

C A S E 81.—Jane , 47, was admitted on July 21st, 1888, complain-
ing of a tumour in the right side of the abdomen. Eleven years before, 
about a week after a confinement, she had noticed a tumour, the size 
of a hen's egg, just under the costal arch. There is no doubt that this 
was a floating kidney ; it was present for a day only and did not 
return for about three months, but she noticed it after this three or 
four times a year. It was a little painful but was not tender. Two 
years ago she observed a tumour in the right iliac region which 
gradually increased in size, rising higher up in the abdomen, and 
gradually disappeared after about three weeks. Six weeks iaier it 
returned, and continued to come and go in the same way at intervals 
of three, four, or five weeks. Then for a time the intervals became 
longer, but in April 1888 she grew worse, and went into the Workhouse 
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I nfirmary, when she was told she had a "phantom tumour." On admission 
under my care, an oval smooth tumour could be felt in the right hypo-
chondrium. ï t did not fluctuate, was painful and tender, and. it, did not 
move on respiration. The urine was very scanty, only 2 % oz. being passed 
in sixteen hours after admission, and this contained a little albumen with 
leucocytes and squamous epithelium. The following day she had passed 
52 oz. ot urine and the tumour was much smaller. After a few days she 
was allowed to get up and the tumour returned, she was then sent back to 
bed and it disappeared. I was absent from home at the time of her ad-
mission and when I saw her there was no tumour to be felt, and as she 
felt quite well she was discharged. On September 29th, she was re-
admitted with pain, vomiting, and a large rounded swelling in the right 
side of middle line of the abdomen. The swelling was movable and could 
be manipulated into the right hypochondrium when she was under an 
anaesthetic. It was aspirated, and bloody fluid drawn off which contained 
after removing the blood and albumen, 0 7 per cent, of urea, and gave 
crystals of nitrate of urea. The next day she had passed 27 oz. of bloody 
urine and the tumour was gone ! It did not return, and the patient was 
discharged, after the nature of her ailment had been explained to her ; but 
she was advised to go to bed whenever it troubled her. In addition she 
was provided with a well-fitting belt and pad, by which she kept fairly 
comfortable, and in June 1889, she was seen to be going on very well, 
having had only one relapse. 

T h i s condi t ion is m u c h m o r e c o m m o n in w o m e n t h a n m e n , 
in the propor t ion o f 4 to 1, a n d o c c u r s m o r e often on the r ight 
s i d e than the left, in the rat io o f 3 to 2, this b e i n g a p p a r e n t l y 
d e p e n d e n t u p o n the g r e a t e r f requency o f mob i l i t y o f the r ight 
k i d n e y in women . T h e p r e g n a n t u t e r u s m a y s o c o m p r e s s t h e 
ureter a s to p r e v e n t t h e recurrence o f t h e s e a t t a c k s , or it m a y 
m a k e t h e m m o r e frequent a n d m o r e painful . O n the other 
h a n d the p r e s e n c e o f h y d r o n e p h r o s i s p l a c e s the p r e g n a n t 
w o m a n in d a n g e r o f abor t ion or p r e m a t u r e conf inement , o f 
uraemic convuls ions , or o f d e a t h from s u p p r e s s i o n o f urine. 

I n t e r m i t t e n t h y d r o n e p h r o s i s m a y b e c o m e p e r m a n e n t in 
c o n s e q u e n c e o f fibrous a d h e s i o n s f o r m i n g a r o u n d the s a c a n d 
s t r a n g l i n g the ureter. Infect ion o f the s a c m a y t a k e p l a c e a t 
a n y t i m e while the ureter r e m a i n s o p e n , c o n v e r t i n g t h e c o n d i -
t ion in to pyonephrosis, a c c o m p a n i e d b y m o r e or l e s s s e p t i c 
fever. S o m e c a s e s o f p a r o v a r i a n c y s t m a y p r e s e n t t h e s e 
p h e n o m e n a o f t e m p o r a r y d i s a p p e a r a n c e fol lowed b y i n c r e a s e d 
secret ion o f ur ine o w i n g to r u p t u r e o f t h e c y s t wall a n d 
d i s c h a r g e o f i ts w a t e r y c o n t e n t s into the a b d o m i n a l cav i ty , 
b u t the differential d i a g n o s i s is not difficult. 

T h e t r e a t m e n t o f h y d r o n e p h r o s i s m a y b e ( 1 , ) palliative, o r 
(2 , ) radical. P a l l i a t i v e t r e a t m e n t is o n l y a v a i l a b l e in inter-
mi t t en t case s , where a p a d a n d b a n d a g e m a y k e e p the k i d n e y 
in p l a c e a n d p r e v e n t recurrence , or in v e r y o ld s t a n d i n g c a s e s 
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where the hea l th o f the pat ient , or the g r e a t p r o b a b i l i t y o f 
adhes ions , m a y m a k e e x t i r p a t i o n out o f the ques t ion , a n d 
a be l t the o n l y resource . 

Radical cure m a y b e effected in the e a r l y s t a g e s o f inter-
mi t tent h y d r o n e p h r o s i s b y s t i t ch ing the k i d n e y in its p lace . 
W h e r e m o b i l i t y is no t in q u e s t i o n t h e k i d n e y m a y b e (1,) 
o p e n e d a n d d r a i n e d , or (2,) e x t i r p a t e d . A l t h o u g h the former 
o p e r a t i o n h a s effected a cure , a s in a c a s e r e p o r t e d b y T u c k w e l l 
a n d S y m o n d s , a s a rule a u r i n a r y fistula r e m a i n s a n d e x t i r p a -
t ion is to b e preferred , b u t be fore this o p e r a t i o n is sanc t ioned , 
we m u s t b e s u r e t h a t the p a t i e n t h a s a sufficiently s o u n d 
k i d n e y on the other s ide . W e s h o u l d b e g u i d e d in our dec is ion 
b y the a b s e n c e of pa in , t e n d e r n e s s , or t u m o u r on the p r e s u m -
a b l y s o u n d s ide , a n d a b o v e al l b y the e l iminat ion o f a sufficient 
q u a n t i t y o f urea. W h e r e p y o n e p h r o s i s e x i s t s , e x t i r p a t i o n i s 
all the m o r e u r g e n t l y ind ica ted , b u t it is too often i m p o s s i b l e 
from the p r e s e n c e o f a d h e s i o n s ; it m a y b e d e s i r a b l e to m a k e 
a n incis ion to let o u t p u s , b u t s u c h a n o p e r a t i o n is rare ly 
a t t e n d e d with a n y s a t i s f a c t o r y resul ts . 

R u p t u r e o f the s a c into the per i tonaeum m u s t b e t r e a t e d b y 
p r o m p t a b d o m i n a l sect ion, a n o p e r a t i o n which m a y s a v e the 
pat ient 's life, a s w a s a c c o m p l i s h e d b y m y friend Mr. J . W. 
T a y l o r , o f B i r m i n g h a m . 

PYELITIS is s u p p u r a t i v e i n f l a m m a t i o n o f the pe lv i s o f the 
k idney . I t w a s p r e s e n t in 35 i n s t a n c e s out o f 3108post mor-
tem e x a m i n a t i o n s , a n d o f this n u m b e r it af fected b o t h k i d n e y s 
in 28, or 80 p e r cent. W h e r e o n e k i d n e y on ly w a s affected, 
this w a s c o m m o n l y the l e f t — L . 5 ; R . 2. 

I t s m o s t c o m m o n c a u s e is cyst i t i s , which a c c o u n t s for fully 
h a l f the cases . N e x t in frequency, b u t o n l y a c c o u n t i n g for 
a b o u t o n e s i x t h , is s t o n e in the k idney . T h e other c a u s e s a r e 
tuberc le , a c u t e infect ive p r o c e s s e s , s u c h a s enter ic fever, p n e u -
monia , s c a r l a t i n a , d iphther ia , pyaemia , s m a l l - p o x , infection in 
a s s o c i a t i o n with p r e s s u r e u p o n the ureters , cancer o f the 
b l a d d e r , etc. T h e pathogenesis of the condi t ion is no t a l w a y s 
the s a m e ; where it o c c u r s in connec t ion with d i s e a s e s o f the 
u r i n a r y p a s s a g e s , it is n o d o u b t se t u p b y infection t h r o u g h 
the ureters , b u t in the infect ious p r o c e s s e s the m i c r o b e s reach 
the k i d n e y t h r o u g h the b lood. 

T h e m o s t c o m m o n s y m p t o m o f pye l i t i s is p a i n in the loin, 
which m a y e x t e n d to b o t h s ides , a n d r a d i a t e d o w n the leg. 
P u s is found in the urine. T h e r e m a y b e sh iver ing , y a w n i n g , 
v o m i t i n g , a n d f r e q u e n c y o f mic tur i t ion ; in fact, t h e l a s t 
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s y m p t o m m a y b e t h e m o s t s er ious trouble , a n d m a y b e 
p r e s e n t when there is no cyst i t i s , b u t g i v i n g r ise to a l l the 
p h e n o m e n a o f i rr i table b l a d d e r . I f the pye l i t i s is u n c o m p l i -
c a t e d b y ca lcu lus or cyst i t i s , the ur ine is a c i d a n d c o n t a i n s n o 
crys ta l s . I t s differential d i a g n o s i s f rom c a l c u l u s h a s a l r e a d y 
been cons idered . T h e condi t ion m a y r e m a i n s t a t i o n a r y , or 
g o on to pye lonephros i s , or to per inephr ic a b s c e s s , or m a y 
s u b s i d e a n d b e c o m e cured, b u t its c o u r s e d e p e n d s v e r y m u c h 
u p o n the cause . T h e c a s e s which a r e m o s t f a v o u r a b l e a r e 
t h o s e which h a v e o r i g i n a t e d in connect ion with infect ive p r o -
cesses , a n d a r e not c o m p l i c a t e d b y a n y d i s o r d e r o f the lower 
u r i n a r y tract . 

T h e treatment o f these c a s e s is b y res t in bed , m i l k diet , 
a n d the internal a d m i n i s t r a t i o n o f a l k a l i e s a n d s a n d a l - w o o d 
oil. R e s t h a s a r e m a r k a b l e effect in a l l ev ia t ing the pa in . 
W h e r e other condi t ions e x i s t which h a v e e x c i t e d the inf lam-
mat ion , these m u s t rece ive a p p r o p r i a t e t r e a t m e n t , which is 
m a i n l y surg ica l , b u t s i m p l e cys t i t i s i m p r o v e s g r e a t l y u n d e r 
this t rea tment . 

I g e n e r a l l y order : — 

Liq. Potassœ 3ij 
Ol. Santal, flav. - - - 5ij 
Aq. Cinnamomi ad. - - - 5

v
"j 

M. 
Sig.—Two tablespoonfuls three times a day. 

S u r g i c a l t r e a t m e n t b y d r a i n a g e is a b s o l u t e l y use le s s , a n d 
incurs g r e a t r isk o f a u r i n a r y fistula. In m i l d case s , 
which w e call pyel i t i s , a m o r e ser ious o p e r a t i o n is not j u s t i -
fiable, b u t in p y e l o n e p h r o s i s e x t i r p a t i o n is the on ly m e a n s o f 
cure , a n d if it is to b e successful , m u s t no t b e d e l a y e d long. 
W h e r e the pye l i t i s c a u s e s cons t i tu t iona l s y m p t o m s which 
c a n n o t b e contro l led b y rest , s u r g i c a l interference is both 
p r o p e r a n d n e c e s s a r y . 
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CHAPTER X X V . 

H E M A T U R I A , H E M O G L O B I N U R I A . 

THE presence of blood in the urine is a symptom common to a 
number of pathological conditions, differing essentially in their 
seat, nature and relationships. It m a y appear in a corpuscu-
lar or non-corpuscular form ; the former is called hœmaturia^ 
the latter, hœmoglobinuria. 

Blood m a y be mixed with the urine as it leaves the body, 
for example during menstruation, or whenever there is vaginal 
or uterine haemorrhage, or sometimes b y bleeding from the 
rectum due to piles, etc. 

Haemorrhage from the urethra m a y be caused b y villous 
growths or depend upon local congestion or injury. T h e blood 
is bright coloured, it m a y appear independently of micturition 
or at the beginning or end of the act, and is often accompanied 
by local pain and other symptoms pointing to its source. 

Haemorrhage takes place from the bladder when this is the 
seat of inflammation, ulcer, villous growth, cancer, stone, prosta-
tic congestion, parasites, etc. T h e s e conditions have their own 
special symptoms, but the diagnosis of diseases of the bladder 
has acquired greater precision since the introduction of the 
cystoscope. 

Haemorrhage from the kidneys is due to numerous causes : — 
(i ,) Local lesions : Externa l injury, twisted or movable 

kidney, calculus, tubercle, cancer, syphilis, embolism, 
parasites, congestion, inflammation (Bright's disease). 

(2 , ) Symptomatic : Blood diseases (purpura, scurvy, leucocy-
thaemia, haemophilia), specific fevers. 

(3,) Toxic: Turpentine, cantharides, garden rhubarb (Boyd) . 
(4,) Neurotic or vicarious: Hysteria, insanity, asthma, men-

struation, haemorrhoids. 
Blood from the renal substance is generally moderate in 

amount, altered in colour, and under the microscope is seen in 
the shape of casts of the renal tubules. Blood from the pelvis 
of the kidney m a y be more profuse, and form casts of the 
ureter, but never casts from the tubules. W h e n blood has 
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been m i x e d with ur ine for s o m e t i m e its b r i g h t red co lour 
b e c o m e s c h a n g e d to d i r t y brown, a n d the ur ine m a y p r e s e n t 
al l g r a d a t i o n s o f t int f rom a d e e p p o r t e r co lour t o m e r e s m o k i -
ness . T h i s c h a n g e is d u e t o convers ion o f the b l o o d c o l o u r i n g 
m a t t e r f rom o x y h a e m o g l o b i n to methaemoglob in . U n a l t e r e d 
b l o o d in t h e urine , even when p r e s e n t in s m a l l a m o u n t , m a y 
b e r e c o g n i s e d b y i ts c h a r a c t e r i s t i c d i c h r o i s m , t h a t is, b y 
reflected l i ght it a p p e a r s red, while b y t r a n s m i t t e d l ight it is 
green . T h e v a r i o u s t e s t s b y which t h e p r e s e n c e o f b l o o d in 
the ur ine m a y b e d e t e c t e d a r e d e s c r i b e d in the c h a p t e r on the 
Cl inical E x a m i n a t i o n o f the U r i n e . 

External Injury c a u s e s l acera t ion o f t h e k i d n e y s u b s t a n c e , 
which if e x t e n s i v e m a y cal l for e x t i r p a t i o n o f the o r g a n ; in 
m o s t c a s e s the w o u n d h e a l s a n d r e c o v e r y t a k e s p lace . T h e 
d i a g n o s i s p r e s e n t s few difficulties, a n d the t r e a t m e n t m u s t 
d e p e n d u p o n the a m o u n t o f h a e m o r r h a g e , which, if g r e a t , will 
c a u s e a t u m o u r in the flank from effusion into the n e i g h b o u r -
ing t i s sues . T h e t r e a t m e n t m u s t b e rest , a n ice b a g to the 
p a r t , e r g o t i n s u b c u t a n e o u s l y , a n d in the l a s t re sor t e x t i r p a t i o n . 

C A S E 82. Hœmaturia after Injury.—William C , aged 35, stone-mason, 
was admitted into the General Hospital on December 10th, 1886, com-
plaining of pain on the right side under the short ribs. A week ago he 
was crushed between a stone and some scaffolding just in the seat of pain ; 
and the next day there was pain on passing his water, which was "muddy" 
looking. His personal and family history were good ; he was well built 
and muscular, his heart sounds were feeble, his teeth were defective, his 
tongue dry and furred, and he complained of want of appetite with a foul 
taste in his mouth. When he first came to the hospital on December 
10th, he brought a specimen of urine which was red with blood, and in 
which there was a clot rather flattened in shape, about three-quarters of 
an inch in length, and three-sixteenths of an inch in diameter, probably a 
cast of the ureter. On microscopical examination the fluid contained 
"masses of granular matter, probably fibrinous, enclosing leucocytes and 
indistinct red blood corpuscles." Urine examined four hours and a half 
after it was passed contained numerous red cells, while the fibrinous 
masses were few and small. With rest in bed and a pad and bandage, 
the blood gradually disappeared, there being none on his discharge on 
January ist. 

Movable Kidney.—Closely c o n n e c t e d with the f o r e g o i n g a r e 
c a s e s o f p e r s i s t e n t or in termi t t en t h e m a t u r i a d a t i n g f rom a 
b low or fall. I t is s u p p o s e d t h a t the o r g a n is p a r t i a l l y d i s -
p l a c e d a n d r o t a t e d on i ts hor izonta l a x i s , s o a s to twis t the, 
v e s s e l s a t t h e hi lus , t h u s c o m p r e s s i n g t h e vein a n d c a u s i n g 
p a s s i v e conges t ion . T h e fo l lowing c a s e s h o w s h o w severe , a s 
well a s pers i s tent , s u c h c a s e s m a y be. 
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C A S E 83. Hcematuria from Displaced Kidney, following a Fall.—A. 
R. B., aged 23, clerk, was admitted into hospital on November 2nd, 1886, 
complaining of haematuria and pain in the loins, chiefly on the left side, 
aggravated by exertion. Four years before he had a bad fall from a 
bicycle, which was iollowed by haematuria. This passed off, to return in 
March, 1886, after working at a forge in a metallurgical class at the 
Midland Institute. Finally, a few weeks later he was nearly run over, 
and in springing out of the way he seemed to strain his back. Since that 
time the haematuria persisted, in spite of rest in bed for fourteen weeks on 
milk diet. The quantity of urine was at no time diminished, and there 
was never any dropsy. His previous health had been good. On admis-
sion there were no physical signs of disease or high arterial tension. The 
ophthalmoscopic appearances were normal. The urine was always suffici-
ent in quantity, and contained a normal amount of urea. Blood casts 
were constant, but hyaline casts were rare, and an epithelial cast was only 
seen once. Mr. Langley Browne, of West Bromwich, under whose care 
he was, examined his bladder with negative results. The haematuria 
persisted, but for three weeks during the summer there was an intermis-
sion. His general state was fairly satisfactory, but he was depressed and 
anaemic. He was treated unsuccessfully for a long time by a pad and 
bandage, and all kinds of haemostatic drugs, but ultimately got quite well. 

T h e n e x t c a s e h a s no h i s tory o f injury , b u t p r o b a b l y b e l o n g s 
t o this c la s s , a s the haematur ia w a s re l ieved b y res t a n d cured 
b y a p a d a n d b a n d a g e . 

C A S E 84. Hœmaturia due to Renal Displacement: Temporary.— 
Β. B., aged 18, warehouse boy, complained of pain in left lumbar region, 
which had existed for five or six years. He characterised the pain as dull 
and aching, worse when walking than while sitting. His previous health 
had been quite good, but his bowels were very confined. His urine was 
pale, clear, and contained a trace of albumen but no blood. With rest 
and attention to his bowels the pain left him, but on returning to his duties 
the pain returned, and the urine contained blood. He was then ordered 
to wear a pad and bandage, and a fortnight later was quite free from pain 
and the urine free from blood. Six weeks later this improvement was 
maintained, though there was still a trace of albumen. The diagnosis in 
this case depends mainly on the results of treatment, as there was no 
history of a blow or fall ; but it is supported by the disappearance of the 
haemorrhage during rest. 

T h e e m p l o y m e n t o f a n efficient b a n d a g e is o f the u t m o s t 
i m p o r t a n c e for the success fu l t r e a t m e n t o f t h e s e c a s e s . 

Calculus.—A m e d i c a l friend o f g o u t y h a b i t a n d a g r e a t 
sufferer from o x a l u r i a w a s g e t t i n g into his b r o u g h a m o n e d a y , 
when his h o r s e s t a r t e d a n d f lung h i m on the b a c k s e a t in such 
a w a y a s to b r i n g on a n a c u t e p a i n in the left loin a s if he h a d 
s t r a i n e d a musc l e . L a t e r in the d a y he v o m i t e d , a n d the pa in 
w a s s o g r e a t a t n ight t h a t he t o o k o p i u m to rel ieve it. T h e urine 
b e c a m e b loody . In the c o u r s e o f twenty - four h o u r s he p a s s e d 
a s m a l l o x a l a t e o f l ime ca lcu lus , a n d his t roub le s c e a s e d . T h i s 
c a s e s h o w s t h a t haematur ia after a s tra in or b low m a y b e c a u s e d 
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b y the d i s p l a c e m e n t o f a c a l c u l u s which h a d former ly o c c u p i e d 
s o m e pos i t ion in which it g a v e r i se to n o s y m p t o m s . H a d the 
s t o n e not p a s s e d the c a u s e o f t h e h a e m o r r h a g e w o u l d h a v e 
r e m a i n e d o b s c u r e or it m i g h t h a v e been p u t d o w n to p a r t i a l 
d i s p l a c e m e n t o f the k idney . T h e s y m p t o m s o f renal col ic a r e 
to l erab ly character i s t i c . T h e p a i n s h o o t i n g d o w n t o w a r d s the 
groin , with v o m i t i n g , a n d re trac t ion o f the test ic le , a r e no t m e t 
with in a n y o ther condit ion. I t is n o t e w o r t h y t h a t t h e pa in 
in bi l iary col ic d o e s not p a s s d o w n w a r d s to the a b d o m e n , b u t 
r a d i a t e s r o u n d the t h o r a x , a n d is e s p e c i a l l y loca l i sed a t a s p o t 
be low the r ight s h o u l d e r b l a d e . A m e d i c a l friend w h o m I 
recent ly a t t e n d e d for b i l i ary col ic te l ls m e t h a t t h e wors t p a i n 
o f a l l w a s a fee l ing a s if three or four vertebrae were b e i n g 
g r i p p e d b y a p a i r o f p incers . C o n f u s i o n be tween t h e s e two 
condi t ions is i m p o s s i b l e if haematur ia is l o o k e d for a n d rel ied 
upon , a s I be l ieve it m a y be, a s a c o n s t a n t s y m p t o m o f rena l 
colic, but it m a y not a l w a y s b e p r e s e n t in q u a n t i t y sufficient 
to reveal i tse l f to inspec t ion with the n a k e d eye . C o n v e r s e l y I 
ho ld t h a t the d i a g n o s i s o f ca l cu lus in the k i d n e y is i n c o m p l e t e 
until haematur ia h a s occurred . 

T h e fo l lowing case , p r o b a b l y a l s o a n e x a m p l e o f rena l twis t 
or d i s p l a c e m e n t , i l lus trates the difficulty o f d i a g n o s i s o f c a l c u l u s 
from the s y m p t o m s o f p a i n a n d haematur ia a lone . 

C A S E 85. Hœmaturia due to Renal Twist.—Mrs. M., aged 43, was 
sent to me by Dr. Lycett, of Wolverhampton, with the history that she had 
been ill for four or five years, and had been told by her previous medical 
attendant and a physician in Birmingham that she had Bright's disease. 
Her symptoms were pain at the bottom of the back, worse on the left side, 
shooting down towards the groin, with albumen in the urine. She was a 
very stout woman, who had had six children very rapidly. At the time of 
her marriage she was very thin, but got stout during each pregnancy, 
becoming thin again after the first and second confinements She was 
never strong. There had never been any dropsy. The urine had been 
dark at times, but never like porter. Dr. Lycett had found that the urine 
was normal in amount and specific gravity, that the urea excretion was 
not diminished, that there were never any renal casts, that the albumen 
was very small in amount and was frequently accompanied by blood ; 
oxalates and uric acid crystals were very abundant. As she made 
extreme complaints of the pain incapacitating her from all her duties, an 
exploratory incision was made by Mr. Tait, but no calculus could be found. 
The wound healed perfectly, and she left Mr. Tait's hospital quite free 
from pain and haematuria, but these came on again in a few weeks. I 
recommended an abdominal belt and pad, and this she wears, but still 
complains of pain. Her abdomen is very large, and the walls are very 
relaxed, so that it is difficult to apply pressure efficiently to the kidney. 
She is, however, no doubt much better than she was, and is certainly not 
the subject of Bright's disease. 
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I t m a y b e c o n t e n d e d t h a t the n e g a t i v e resu l t s o f o p e r a t i o n 
d o no t a b s o l u t e l y e x c l u d e ca lcu lus . In a c a s e t r e a t e d a t o n e 
o f our h o s p i t a l s I be l i eve a s t o n e w a s p a s s e d per vias naturales 
after a n e x p l o r a t o r y incision h a d been m a d e wi thout success , 
s o t h a t we m u s t a l low t h a t even s u r g e o n s a r e fall ible, a n d w e 
k n o w that a s t o n e o f s m a l l s i ze m a y g i v e r i se to m a r k e d 
s y m p t o m s without g e t t i n g into the in fundibulum. 

Tubercle.—Haematuria in tuberc l e is a c c o m p a n i e d b y p u s 
a n d s h r e d s o f renal t i ssue . T u b e r c l e m o s t c o m m o n l y c a u s e s 
pyel i t i s , a n d there is m u c h m o r e p u s than b l o o d in the urine. 
T h e d i a g n o s i s o f tuberc l e d e p e n d s l a r g e l y on the cons t i tu -
t ional condi t ion a n d on f a m i l y his tory . 

Cancer.—Haematuria is not a l w a y s p r e s e n t in cancer ; when 
it is, it is v e r y profuse . T h e d i a g n o s i s in s o m e c a s e s is e a s y , 
a s a t u m o u r m a y b e felt, a n d d e p o s i t s in other o r g a n s c a n b e 
m a d e out. M i c r o s c o p i c e x a m i n a t i o n m a y s h o w "can ce r" cells, 
b u t these c a n n o t b e rel ied upon. In s o m e c a s e s the differ-
ent ial d i a g n o s i s from ca lcu lus is v e r y difficult. T h e haemor-
r h a g e is, p e r h a p s , m o r e pro fuse a n d pers is tent . T h e s u b j e c t s 
o f cancer m a y las t a l o n g t i m e in fair hea l th ; o n e p a t i e n t o f 
m i n e h a d suffered from haematur ia for four y e a r s be fore I s a w 
him, a n d l ived qu i t e two y e a r s a f terwards . Mr. C h a v a s s e m a d e 
an e x p l o r a t o r y incis ion u n d e r the be l ie f (which I s h a r e d ) t h a t 
he h a d a ca lcu lus H e recovered from this a n d d i e d s o m e 
t i m e a f terwards , the post mortem e x a m i n a t i o n , a t which I w a s 
not present , s h o w i n g cancer of the k i d n e y a n d liver. 

Syphilis.—Gummatous d e p o s i t s in the k i d n e y a r e well 
known in the post mortem r o o m , b u t their cl inical p h e n o m e n a 
h a v e not been fully m a d e out. In this r e s p e c t the fo l lowing 
c a s e o f syphi l i t ic u lcerat ion o f t h r o a t a c c o m p a n i e d b y haemat-
ur ia is o f interest . 

C A S E 86. Syphilitic Sore Throat: Hcetnaturia.—A. H., aged 19, an 
inmate of the Edgbaston Asylum for the Blind, was admitted into hospital 
on March 10th, 1887, complaining of her water being high-coloured and 
scanty and of deafness. Three years ago she suffered in the same way. 
She had been blind from her birth, and since nine years of age had been 
an inmate of schools for the blind. Her mother was dead, but she could 
not tell the cause of her death. Her father and the rest of the family 
were living and healthy. She was a well-nourished girl, rather delicate 
looking. Cheeks flushed ; both corneae disorganised and staphylomat-
ous ; no cedema anywhere ; thoracic and abdominal physical signs normal ; 
temperature 98*6° ; pulse 96 ; respiration 24. Urine the day after admis-
sion 32 ounces, specific gravity 1022, acid, turbid reddish in colour ; deposit 
consisted of red and white blood-corpuscles, urates, and squamous epithe-
lium. On boiling there was a thick cloud of albumen, and the chemical 
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reactions for blood were present. A very few hyaline casts were seen on 
only one occasion. The hsematuria- persisted for several weeks, but nine 
days after admission she began to complain of her throat, and liquids 
tended to come back through her nose. The pharynx and tonsils were 
very congested and covered with sticky muco-pus. Two days later a 
sloughy eroding ulcer appeared in the soft palate to the left of the uvula, 
which I have no doubt was syphilitic. In answer to inquiries she stated 
that her throat had been sore ever since the previous August. The ulcer 
was treated by the application of acid nitrate of mercury, and the patient 
took a mixture containing the perchlonde of mercury, combined with the 
perchloride of iron. The throat got slowly better, and on April 18th was 
nearly well, while at the same time the blood is noted to be "much less." 
On April 30th the haematuria had entirely disappeared, and she was 
discharged cured. 

Embolism.—Embolism o f the k i d n e y is no t a n u n c o m m o n 
a c c i d e n t in h e a r t d i s e a s e , e s p e c i a l l y in v e g e t a t i v e e n d o c a r d i t i s , 
a l s o in pyaemia. H a e m a t u r i a o c c u r r i n g u n d e r t h e s e c o n d i t i o n s 
m a y s a f e l y b e a t t r i b u t e d to e m b o l i s m . 

Parasites.—Hydatid c y s t s in t h e k i d n e y c a u s e haematur ia , 
a n d c a n o n l y b e r e c o g n i s e d b y the p a s s a g e o f f r a g m e n t s o f 
h y d a t i d m e m b r a n e in the urine. B i l h a r z i a haematobia , which 
g e n e r a l l y a t t a c k s the b l a d d e r , m a y occur in the pe lv i s or s u b -
s t a n c e o f the k idney , a n d m a n i f e s t s i t se l f b y the charac ter i s t i c 
o v a a n d e m b r y o s in the urine. 

Congestion.—Congestion m a y b e a c t i v e or p a s s i v e . A c t i v e 
c o n g e s t i o n is often on ly the initial s t a g e o f a c u t e in f lammat ion , 
a condi t ion which v e r y r a r e l y a t t a c k s h e a l t h y k i d n e y s , e x c e p t 
d u r i n g the c o u r s e o f a c u t e specif ic d i s e a s e s ; for e x a m p l e , s c a r -
la t ina , d iphther ia , tonsi l l i t i s , t y p h o i d fever, etc. B u t s u c h 
c o n g e s t i o n a l s o occurs when the funct ions o f the s k i n a r e 
s e r i o u s l y interfered with, a s b y e x t e n s i v e b u r n s , or m o r e c o m -
m o n l y b y chi l l ing o f t h e s u r f a c e a s in b a t h i n g , e x p o s u r e to 
co ld , etc. 

A few y e a r s a g o a y o u n g m a n c o n s u l t e d m e , s a y i n g t h a t he 
be l ieved h e w a s p a s s i n g b lood . H e h a d been t o a s w i m m i n g 
ba th , a n d after r e t u r n i n g h o m e , not i ced h is ur ine w a s b loody . 
T h i s w a s on S a t u r d a y , a n d on M o n d a y , when I s a w h im, the 
ur ine c o n t a i n e d o n l y a t r a c e o f b lood . B y W e d n e s d a y the 
ur ine w a s n o r m a l . T h i s p a t i e n t to ld m e t h a t his bro ther h a d 
c o n s u l t e d Dr . A . H . C a r t e r for haematur ia fo l lowing e x p o s u r e 
t o wet af ter p l a y i n g footbal l . 

T h e fo l lowing c a s e o f p e r s i s t e n t haematur ia a p p e a r s t o 
m e d u e t o a spec ia l s u s c e p t i b i l i t y t o chill. T h e s e c a s e s 
s h o w t h a t c o r p u s c u l a r b l o o d m a y b e p a s s e d a s the resul t 
o f chill. 
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C A S E 87. Hœmaturia due to Chill.—S. Α . , aged 19, came to me in 
December, 1886, complaining that his urine had been bloody for the last 
three weeks. Eighteen months before, in June or July, he first passed 
coffee-coloured urine for one day after playing cricket. He could not 
remember any blow or fall having preceded it. He had no shivering fit, 
and felt quite well. His previous health had been good, but he had been 
very subject to chilblains on his feet in summer as well as in winter, and 
his hands and feet easily get cold. He was a well-developed, fairly well 
nourished lad, with no objective signs of organic disease, but his face and 
hands had a congested and cyanotic look. He suffered no pain or uneasi-
ness, had never had syphilis, jaundice, or dropsy, and had never been out 
of this country, but he had been at Cambridge for the last two years. The 
urine was dark amber, acid, 1018, with brown, flocculent deposit, composed 
of red and white blood corpuscles, spermatozoa, blood casts, a few hyaline 
casts, and granular matter. The quantity of urine was 50 ounces, and the 
excretion of urea 300 grains per diem. The quantity of albumen was not 
more than was accounted for by the blood. In spite of careful clothing 
and staying indoors, the haematuria persisted. At the beginning of the 
May term he went back to Cambridge, and kept much the same, well in 
himself, but the urine persistently bloody, though never very bad. It was 
no better in the very hot weather than it has been since it has turned 
colder. He has been playing tennis, and taking other exercise freely. I 
saw him again on October 8th, and found no change except an occasional 
intermission in the pulse, which was rather small. The urine was amber, 
acid, 1014, contained blood, and one-twelfth column of albumen. The 
deposit consisted of blood, oxalates, a few blood casts, and hyaline casts 
with blood corpuscles sticking to them. He has since entirely lost his 
liability to these attacks, and he now looks a strong man. 

Passive Congestion.—Venous e n g o r g e m e n t , c o n s e q u e n t u p o n 
liver, heart , or l u n g d i s e a s e , m a y c a u s e s l ight haematuria . T h e 
condi t ion is e a s i l y u n d e r s t o o d , a n d r e a d i l y r e c o g n i s e d . 

Brighfs Disease.—In a c u t e nephri t i s , m o r e or l e s s haemor-
r h a g e occurs , a n d p e r s i s t s t h r o u g h o u t the a c u t e s t a g e . T h e 
d i a g n o s i s d e p e n d s u p o n the other e v i d e n c e s o f B r i g h t ' s d i s -
e a s e — f o r e x a m p l e , d r o p s y , a n d the p r e s e n c e o f epi the l ia l c a s t s 
in the urine. In chronic B r i g h t ' s d i s e a s e , h a e m o r r h a g e is not 
cons tant , b u t m a y occur a t a n y t ime. T h e a m o u n t is u s u a l l y 
m o d e r a t e , but , in r a r e ins tances , m a y b e a l a r m i n g l y p r o f u s e 
a n d fatal . T h e recogni t ion o f the n a t u r e o f the c a s e d e p e n d s 
on the p r e s e n c e o f c a s t s in the ur ine a n d other c o n f i r m a t o r y 
s i g n s — s u c h a s po lyur ia , low specif ic g r a v i t y o f urine, c a r d i a c 
h y p e r t r o p h y , h i g h arter ia l tens ion, a l b u m i n u r i c retinit is , etc. 

Symptomatic Hœmaturia.—Haematuria o c c u r r i n g in connec -
t ion with specif ic d i s e a s e s , s u c h a s ye l l ow fever, m a l a r i a l fever, 
a n d cholera , or in the c o u r s e o f b l o o d d i s e a s e s , s u c h a s p u r p u r a , 
haemophil ia , s curvy , a n d leucocythaemia , d e p e n d s for its correct 
d i a g n o s i s on the recogni t ion o f t h e s e d i s e a s e s , e a c h o f which 
p o s s e s s e s well m a r k e d s y m p t o m s a n d definite cl inical re lat ions . 
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CASE 88. Purpura Hämorrhagica; Hœmaturia; Recovery. 

Harold N., aetat. 3, admitted into hospital May 27th, 1888, with purpuric 
rash and haematuria. He came of a healthy family with no evident tend-
ency to rheumatism, haemorrhage or bruising. A year ago he had measles 
but had been quite well since. He had never previously had any spots 
on his skin, nor had his mother noticed that he bruised easily, or had ever 
passed blood before in his urine ; he had been well fed, mostly on bread, 
pudding and potatoes with green vegetables about twice a week, but not 
much meat. For some time he had had a little cough in the morning. Six 
days before admission he seemed ill and did not play as usual ; this con-
tinued all the week, and on the day before admission his mother noticed 
uhen washing him that there were a few spots on his skin which she took 
for flea bites. In the afternoon he began to pass blood in his urine, which 
was quite red ; at night there were no more spots, but on the morning of 
admission she noticed spots all over his body and limbs, and his urine 
was still bloody. There had been no nose-bleeding, but on two mornings 
there was a thin line of dried blood on his lips. The motions had* not 
been black or mixed with blood. 

Patient was a well-nourished, rosy-cheeked, well-cared-ior child. The 
spots varied in size from half an inch in diameter down to pins' heads, 
and- were circular in shape and of a purple colour ; they were most num-
erous on the right side of the abdomen, but were present more or less 
over the entire surface. There were two marks like bruises on the back. 
A little patch of dried blood was on the upper lip. The tongue was pale, 
bowels open, motions free from blood ; temp. 99

0
, pulse 112, r. 28. There 

were a few râles and rhonchi over the chest and a little cough. The urine 
passed soon after admission was bright red in colour, and looked like pure 
blood ; it was acid, and under the microscope there were numerous blood 
corpuscles. The blood taken by puncture from the skin contained a 
normal number of haemocytes, but the haemoglobin was reduced to 40 per 
cent. At noon he was given a draught containing half an ounce of tur-
pentine and half an ounce of castor oil ; he vomited a little at 3 p.m., and 
his bowels were open at night ; the motion was free from blood. The 
next day the haematuria was quite as great. 

May 29th.—Haematuria persisting ; still blood on lips in morning ; a 
fresh crop of spots noted on the left side of the body. At 11.45 a.m. he 
had ergotin, gr. j . subcutaneously. Blood again examined, and found to 
contain 120 per cent, of red corpuscles ; from one to three leucocytes in 
the field at once. In the evening, as the haematuria was unchecked, the 
injection of ergotin was repeated. At 9 p.m. he vomited and passed more 
bloody urine. His temperature ran up to ιοο'ό, p. 144, r. 30, and he 
complained of thirst and cough. After midnight he slept well, and his 
temperature came down. The next morning (May 30th) the urine was 
only smoky. On the 27th Dr. Crooke examined the blood for micro-
organisms, and attempted to make a gelatine cultivation, but the results 
were negative. There was no enlargement of the liver or spleen. The 
ergotin was repeated, as the urine continued to be smoky, till late in the 
evening, when it was free from blood. After this date (May 31st) there 
was no more haematuria, but a few fresh spots were noted on June 2nd, 
and on the same day there was slight epistaxis, the amount of blood lost 
not exceeding one drachm. The injections of ergotin were stopped on 
June 5th, and the same quantity, on pain, being given by the mouth for 
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two days longer. He was then ordered Parrish's syrup, and on the nth 
was made an out-patient, but remained quite well and was discharged. 

Toxic Hœmaturia.—Haematuria m a y fol low the a p p l i c a t i o n 
o f a fly b l i s ter or t h e internal a d m i n i s t r a t i o n o f c a n t h a r i d e s . 
T h e la t ter is s e l d o m p r a c t i s e d , b u t the d r u g h a s been r e c o m -
m e n d e d on q u a s i - h o m c e o p a t h i c pr inc ip le s b y Dr . S y d n e y 
R i n g e r for nephri t i s , a n d in t h a t condi t ion I h a v e seen it 
even in o n e - m i n i m d o s e s c a u s e d i s t inc t haematuria . W h e n 
g iven for cr iminal p u r p o s e s the d o s e is u s u a l l y l a r g e , a n d the 
haematur ia is a c c o m p a n i e d b y s t r a n g u r y , v o m i t i n g a n d s y m p -
t o m s o f irr i tant p o i s o n i n g . T u r p e n t i n e d o e s no t g e n e r a l l y c a u s e 
haematur ia , t h o u g h the r e a d i n e s s with which the v io let o d o u r 
a p p e a r s in the ur ine s h o w s t h a t it is a b s o r b e d a n d e x c r e t e d 
b y the k idney . I h a v e h a d o n e v e r y in t ere s t ing e x a m p l e o f 
haematur ia d u e to th i s c a u s e in a v a r n i s h m a k e r w h o w a s s e n t 
to b e e x a m i n e d for life insurance . H e s e e m e d a per fec t ly 
h e a l t h y m a n , b u t af ter he h a d g o n e I e x a m i n e d his urine, a n d 
found it c o n t a i n e d a l itt le a l b u m e n . I then not iced the o d o u r 
o f v io lets , a n d c loser e x a m i n a t i o n s h o w e d t h a t the a l b u m e n w a s 
d u e t o the p r e s e n c e o f b lood . T h e r e were no o ther e v i d e n c e s 
o f renal d i s e a s e , b u t there w a s cer ta in ly s o m e s p e c i a l s u s c e p t i -
bi l i ty to the ac t ion o f turpent ine , a s th is g e n t l e m a n in formed 
m e t h a t he w a s not p e r s o n a l l y e n g a g e d in the m a n u f a c t u r i n g 
p r o c e s s e s , t h o u g h he w a s m u c h a b o u t the factory. I tr ied to 
follow u p the c a s e , b u t c o u l d not, a s h e a b a n d o n e d t h e p r o p o s a l . 

T h e influence o f g a r d e n r h u b a r b in c a u s i n g haematur ia w a s 
well a t t e s t e d b y a q u i t e v o l u m i n o u s c o r r e s p o n d e n c e in t h e 
Lancet a few y e a r s a g o , m a n y o f the wri ters g i v i n g their own 
p e r s o n a l e x p e r i e n c e ; the y o u n g forced v e g e t a b l e s e e m s to b e 
free from this inconvenience . I t is g e n e r a l l y a t t r i b u t e d t o t h e 
p r o d u c t i o n o f an e x c e s s i v e q u a n t i t y o f o x a l a t e s , b u t this e x -
p l a n a t i o n h a s not been d e m o n s t r a t e d . 

Neurotic and Vicarious Hœmaturia.—I h a v e n o p e r s o n a l 
e x p e r i e n c e o f t h e s e condi t ions . L a y c o c k m e n t i o n s haematur ia 
a s no t u n c o m m o n in hys ter ia , b u t I h a v e never r e c o g n i s e d a 
c a s e , t h o u g h I h a v e cer ta in ly m e t with o n e or two c a s e s o f 
haematur ia in w o m e n which I h a v e no t v e n t u r e d to c las s . S i r 
W. R o b e r t s m e n t i o n s m e n s t r u a t i o n , haemorrhoids , a n d a s t h m a 
a s cond i t ions in which v i car ious or s u p p l e m e n t a r y haematur ia 
occurs , b u t I can on ly l e a v e the m a t t e r wi thout further c o m -
ment , a s I h a v e never m e t with s u c h cases . Dr . G. H . S a v a g e 
s t a t e s t h a t haematur ia m a y occur s p o n t a n e o u s l y in a c u t e 
m a n i a a n d g e n e r a l p a r a l y s i s . 
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H E M O G L O B I N U R I A . — T h i s c o n d i t i o n d e p e n d s u p o n t h e 
d i s s o l u t i o n o f t h e red b l o o d c o r p u s c l e s in t h e b o d y , a n d t h e 
p r e s e n c e of free haemog lob in in t h e l iquor s a n g u i n i s . U n d e r 
t h e s e c i r c u m s t a n c e s t h e haemoglob in e s c a p e s t h r o u g h t h e 
M a l p i g h i a n tufts , a n d a p p e a r s in the urine. T h e d e t e r m i n i n g 
c a u s e s o f th is c h a n g e a r e no t c l e a r l y known. C e r t a i n o r g a n i c 
a n d i n o r g a n i c p o i s o n s h a v e th i s p r o p e r t y o f b r e a k i n g u p the 
b l o o d c o r p u s c l e s b y d irec t ac t ion u p o n them. I n m a n y s e p t i c 
a n d infect ive p r o c e s s e s , p u e r p e r a l fever, pyaemia , etc. , haemo-
g lob inaemia occurs . P h y s i o l o g i s t s n o w bel ieve, b u t it is no t 
f o r m a l l y e s t a b l i s h e d , t h a t the red b l o o d c o r p u s c l e s a r e b r o k e n 
u p a n d c o n v e r t e d in t h e l iver into bi le p i g m e n t . I t is s u p p o s e d 
t h a t in d i s e a s e th is p r o c e s s is interfered with, t h e des t ruc t ion 
t a k i n g p l a c e in e x c e s s o f t h e p o w e r o f convers ion , or t h e 
p r o c e s s s t o p p i n g s h o r t a t t h e s t a g e o f des truct ion . 

Paroxysmal Hœmoglobinuria differs e s s e n t i a l l y f r o m t h e 
a b o v e . P r a c t i c a l l y n o t h i n g w a s k n o w n o f it unti l t w e n t y 
y e a r s , when D r . G e o r g e H a r l e y p u b l i s h e d two c a s e s u n d e r 
t h e t i t le o f in termi t tent haematur ia , a n d it w a s a l m o s t s i m u l -
t a n e o u s l y d e s c r i b e d b y D r . A r t h u r Hi l l H a s s a l l a s in termi t t ent 
or winter haematuria . L a t e r on P a v y ca l l ed it p a r o x y s m a l 
haematuria . A s it c a m e t o b e r e c o g n i s e d t h a t b l o o d c o l o u r i n g 
m a t t e r , a n d not b l o o d c o r p u s c l e s , w a s p r e s e n t in t h e ur ine it 
a c q u i r e d t h e n a m e o f p a r o x y s m a l haemat inuria , a n d in 1872 
this w a s c h a n g e d b y L e b e r t t o p a r o x y s m a l haemog lob inur ia 
in c o n s e q u e n c e o f the d i s c o v e r y b y G s c h l e i d e n t h a t t h e s p e c -
t r o s c o p e s h o w e d t h e c o l o u r i n g m a t t e r t o b e not haematin , b u t 
haemoglob in or methaemoglob in . M e s n e t , in 1881, s u g g e s t e d 
the t i t le o f haemog lob inur ia a frigore, which s u g g e s t s i ts t r u e 
p a t h o g e n y . I t is m o s t c o m m o n in y o u n g a d u l t s , b u t af fects 
al l a g e s , a n d b o t h s e x e s , a l t h o u g h it is v e r y m u c h l e s s c o m m o n 
in f e m a l e s . T h e e x c i t i n g c a u s e is u n q u e s t i o n a b l y a chill. A n 
i n t e r e s t i n g a p p a r e n t e x c e p t i o n w a s p u b l i s h e d b y R o s e n b a c h , 
in t h e c a s e o f a b o y w h o s e a t t a c k s w e r e m o r e c o m m o n in 
s u m m e r t h a n in winter, b u t it t u r n e d o u t t h a t h e w a s k e p t in a 
w a r m r o o m in t h e winter, whi le in s u m m e r h e w a s a l l o w e d t o 
g o o u t a n d p l a y . I t h a s often b e e n o b s e r v e d t h a t p a t i e n t s a r e 
s p e c i a l l y l i ab le t o b e a t t a c k e d when, or after, m a k i n g c o n s i d e r -
a b l e m u s c u l a r exer t ion . N o t h i n g is k n o w n def ini te ly a b o u t 
t h e p r e d i s p o s i n g c a u s e s , e x c e p t t h a t a h i s t o r y o f s y p h i l i s h a s 
b e e n o b t a i n e d in s o m e c a s e s a n d g o o d re su l t s h a v e b e e n a l l e g e d 
t o fol low ant i syph i l i t i c t r e a t m e n t in s o m e o f these . I t i s 
c l o se ly a l l i ed to R a y n a u d ' s d i s e a s e a n d is s o m e t i m e s a s s o c i a t e d 
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with i t T h e r e is n o d o u b t t h a t the b l o o d c o r p u s c l e s a r e 
b r o k e n u p d u r i n g the s t a s i s o f the b l o o d in the per iphera l p a r t s 
e x p o s e d to c o l d , — t h e h a n d s , ears , n o s e , etc. I t h a s been p r o -
d u c e d a t will, in s u s c e p t i b l e p e r s o n s , b y p l u n g i n g their h a n d s 
into co ld water, a n d free haemoglob in m a y b e found in t h e 
b lood s e r u m ( H a y e m ) . T h e a t t a c k s a r e s o m e t i m e s p r e c e d e d 
b y a d i s t inc t r igor, or b y y a w n i n g , formicat ion , or h e a d a c h e ; 
the t e m p e r a t u r e m a y fall be low n o r m a l , in o n e e x a m p l e a s low 
a s 96*1° in the a x i l l a , with l iv idi ty o f the h a n d s , feet a n d ears . 
T h e s e p r e m o n i t o r y s y m p t o m s a r e fo l lowed b y l a s s i t u d e , w e a k -
ness , p a i n s in the b a c k a n d l imbs , a n d a d e s i r e to m a k e w a t e r ; 
on v o i d i n g ur ine the p a t i e n t is a s t o n i s h e d to s e e t h a t it con-
ta ins b lood . T h e t e m p e r a t u r e m a y r i se d u r i n g the a t t a c k t o 
a c o n s i d e r a b l e h e i g h t ; the a t t a c k m a y l a s t a few h o u r s or 
severa l d a y s . T h e sk in a n d conjunct ivae h a v e b e e n o b s e r v e d 
to b e c o m e a pecu l iar d u s k y co lour ; s o m e p a t i e n t s h a v e been 
d e s c r i b e d a s j a u n d i c e d . T h e r e is often p r o f u s e s w e a t i n g , 
s o m e t i m e s confined to certa in loca l i t i es a s the forehead or 
h a n d s . 

C A S E 89. Paroxysmal Hœmoglobinuria.—Κ. G . , aged 28, a labourer, 
was admitted into hospital on February 22nd, 1886, complaining of shiver-
ing, pain in the back and legs, and bloody urine, which had lasted since the 
previous morning. He had been subject to these attacks for the last three 
winters ; the first came on while working in a cold wind in the early 
winter of 1881. There was no history of ague or residence in a malarial 
district. He had had syphilis, a chancre followed by a skin eruption ten 
years before. He fell from a scaffold in 1879,

 a n
d

 n a
c l a blow on the head 

three years ago ; but these were not in any way related to his attacks. 
While in hospital he had a well-marked attack, which I will relate in 
detail. 

On March 4th, his temperature was normal ; he passed 40 ounces of 
urine, which was quite normal in every respect. 

March 5th was a clear but very cold day, and he went into the yard 
between 9 and 10 a.m., for twenty minutes. At 10.30 he began to shiver ; 
temperature 98

0
. At 10.45

 n e
 passed urine, which contained a trace of 

albumen, and gave a faint haemoglobin reaction. At 11.0 his temperature 
was ioo°. At 11.15 he passed 2 ounces of urine, which looked like pure 
blood ; this was at once examined microscopically, and showed no blood 
corpuscles, but a few round cells, much granular matter, granular casts, 
and oxalates. The spleen was distinctly enlarged, reaching 2 inches 
below the costal border. 11.50, Temperature 105

0
 ; five minutes later 

he vomited. 12 noon, Temperature 106
0
 ; pulse 124 ; respiration 44. 

12.30, Temperature 105
0
 ; sweating profusely ; complained of rushing 

noises in his head as soon as he began to get warm, and pain in his back 
when the attack came on, but these have now left him. 1.0 p.m. Temper-
ature 105

0
 ; copious faintly acid sweat ; complains again of pain in the 

back. 2.0, Temperature 104
0
 ; urine like tawny port, faintly acid, 1015 ; 

deposit under the microscope does not differ from that previously des-
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cribed ; tested for indican with HCl and C a C l 2 gives a rose pink colour, 
indigo red. 3.0, Temperature 102

0
 ; pulse 116. 4.0, Temperature 101

0
. 

5.0, Temperature ioo
w
. 6.0, Temperature ioo° ; has stopped sweating 

about half an hour ; no pain in the back ; pulse 88 ; difficulty in com-
mencing to pass water ; urine amber, 1014, faintly acid ; deposits a 
brownish cloud, which gave the haemoglobin reaction, and, under the 
microscope, was composed of granular matter. 6.30, Temperature 99°. 
9.0, Temperature 98

0
. 11.0, Temperature 98*5° ; urine pale amber, 1017 ; 

deposits a mucous cloud, acid ; gives haemoglobin reaction. 
March 6th.—8.10 a.m. Temperature 9 8

0
 ; pulse 80 ; urine 1023, acid, 

amber ; very little granular deposit ; slight reaction with guaiacum ; 
spleen cannot be felt. The urine passed later in the day contained only 
a faint trace of albumen ; bowels confined. 

March 7th.—Urine free from albumen; complains of headache; tongue 
foul ; bowels open. 

He had another slight attack before leaving hospital, and was finally 
discharged on March 31st, but has been in hospital since. 

T h e n e x t c a s e differs f r o m t h e p r e c e d i n g in the a b s e n c e of 

p y r e x i a . 

C A S E 90. Paroxysmal Hœmoglobinuria.—J. Ε., 86, boiler-maker, was 
admitted into hospital on October 18th, 1886, complaining of chills, and 
passing bloody urine. He said that thirteen years ago, on a cold day in 
early winter, he was hard at work, when his feet suddenly became cold, 
and the next urine he passed contained blood. Since then he has been 
liable to these attacks every month or three weeks throughout the cold 
weather. He had never lived further than eight miles away from Birming-
ham, had never had ague or syphilis, but had drunk a good deal of beer. 
He was a stoutly-built, florid-complexioned man. Physical signs normal. 
Temperature on admission 99

0
, afterwards generally below 9 8

0
 ; urine 

1024, acid, brownish red ; urea 2*6 per cent., contained albumen, haemo-
globin, hyaline casts, yellowish brown granular matter, oxalates, no blood 
corpuscles. He said that he has occasionally pains in his back preceded 
by a chill, which commences in his feet and passes upwards ; the muscles 
of his legs twitch. The chill lasts about two hours, and when he gets 
warm he passes a large quantity of dark coloured urine, and the pain in 
his back goes away. He attributed his present attack to getting wet the 
day before. His conjunctivae were slightly yellow, and he says when he 
is very bad his eyes are very yellow. An attempt was made to get some 
blood serum by means of a blister, but this did not rise. The urine 
became normal by the 21st, and he left the hospital on November ist. 

T h e c o l o u r i n g o f the conjunct ivae is e v i d e n c e o f free co lour-
i n g m a t t e r in the b lood . 

T h e o b s e r v a t i o n s in C a s e 89 m a d e on the ur ine d irec t ly it 
w a s p a s s e d d i s p r o v e t h e s t a t e m e n t t h a t b l o o d c o r p u s c l e s a r e 
a l w a y s p r e s e n t in the ur ine a t t h a t s t a g e ; b u t there is a s t r o n g 
r e s e m b l a n c e be tween t h e s e c a s e s a n d t h o s e o f haematur ia d u e 
to chill ( s e e C a s e 87). 

I t is wor th b e a r i n g in m i n d t h a t a l b u m i n u r i a is o c c a s i o n a l l y 
pers i s t en t in t h e s e c a s e s , a n d Dr . R a l f e be l i eved t h a t th is is d u e 
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to a p e r m a n e n t inabi l i ty to d i s p o s e o f the a l b u m i n o u s m a t e r i a l 
s e t free b y the des t ruc t ion o f the red b l o o d c o r p u s c l e s . B u t 
if this were true , the a l b u m e n e x c r e t e d s h o u l d b e g lobu l in , not 
s e r u m a l b u m e n , a s u g g e s t i o n a l r e a d y m a d e s o m e y e a r s a g o b y 
S i r W i l l i a m Gull . I h a v e e n d e a v o u r e d t o t e s t t h e t r u t h o f 
th i s h y p o t h e s i s , b u t m y a n a l y s e s a l w a y s s h o w e d t h a t s e r u m 
a l b u m e n w a s p r e s e n t a s well a s g lobu l in . 

T h e s e a t t a c k s a r e no t d a n g e r o u s t o life, b u t e n d in r e c o v e r y 
after a l o n g e r or shor ter t ime , a n d e x c e p t for s o m e anaemia 
a n d t h e l iabi l i ty to r e l a p s e , the p a t i e n t e n j o y s g o o d hea l th . 
I n s o m e c a s e s t h e p r e d i s p o s i t i o n c e a s e s a b r u p t l y , b u t in o thers 
it p e r s i s t s t h r o u g h o u t life, a n d in o n e n o t a b l e c a s e w a s n o t 
benef i ted even b y r e s i d e n c e in a t rop ica l c l i m a t e ( M a d r a s ) . 
I t is doubt fu l whether r e m e d i e s h a v e a n y d e c i d e d effect, on 
a c c o u n t o f the t e n d e n c y which the condi t ion h a s t o d i s a p p e a r 
s p o n t a n e o u s l y , b u t B e g b i e t h o u g h t s c r u p l e d o s e s o f ch lor ide o f 
a m m o n i u m c u r e d his c a s e . A f t e r t h e a t t a c k s t h e a d m i n i s t r a -
t ion o f iron is ind icated . S u s c e p t i b l e p e r s o n s s h o u l d a v o i d 
chi l ls b y s u i t a b l e c lo th ing , a n d when c i r c u m s t a n c e s permi t , 
the winter s h o u l d b e s p e n t in a w a r m c l imate . 
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