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It is proposed in the following paises to describe the patholog-
ical changes found in the kidneys of patients,dying during an attack
of Scarlet Fever,and to discuss the association existing between the
clinical and pathological conditions exhibited by such cases. For
many years acute renal disease has been recoznised as a frequent com-
plication of Scarlet Fever and it has been fully demonstrated that the
kidney is often seriously damaged in cases, not showing any symptons
of acute nephritis during life. But notwithstanding the compilation
of ajlarge amount of literature,resulting from the descriptions of
these conditions, it would seem there are still some pathological
alterations of the kidney,which have not been fully described and
which have certainly not received their warrantable amount of atten-
tion. Alsc on reviewing this literature it is interesting to note
the disagreement, which exists between various authors, as to the re-
lative ffequency and importance of these changes,and,although the
renal pathology of Scarlet Fever has beeﬁ studied by many ObServers,
only a very few have made any attenpt to associate touether the
clinical énd pathological features of the cases described. In the
present observations the majority of the changes found have been al-
ready studied but a few pathological alterations will be described
that have not been previously noted. The relative frequency and im-
portance of some of these conditions, which have been found to differ
from the results given by previous observers, will also be discussed,
and the establishment of a closer association between the clinical
and pathological Ffeatures of the cases will be attempted.

The kidneys examined number twenty-nine,and were obtained from
patients dying of Scarlet ¥ever in the City of Glasgow Fever Hos-~
pital Belvidere. The specimens for examination were in all cases
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obtained as soon after deaﬁh aé'pbssiﬁlé.ffAipohbl wés'thé fixin5 aeat,
most freguently used but some of the specimens were piaced in Formél— -
dehyde and in a few instances Zenker's Fluid was tried. Except for :
the demonstration of fat, alcohol was found to be the most satisfact-
ory fixing agent. The tissues were embedded invparaffin and the
sections were cut with the Cambridge Rocker Microtome. A large variety
of stains were made use of, the moét satisfactory being Alum Haemat-
axylin and Eosin. Van Gieson was used for the demonstration of
hyaline degeneration. Polychrome Methyle€qe Blue with Orcein and
Ehrlticks tri-acid were found to give a gzood differentiating stain for
the plasma cells. A few specimens, fixed in Form-akdehyde, were cut
on the freezing microtome with a view to showing the amount and char-
acter of the fatty degenera$ibn and for this purpose Soudan‘iii and
Scharlach R. were the stains employed. The whole work, with the
exception of the illustrations, was done in the laboratory of Belvi-
dere Hospital while the mioro;photographs were taken, with the kind
agsistance of Mr J. fume Paﬁeréon, assistant baoteridlogist, by myself
at the CGlasgow Sanitary Office.

The classification of the cases has been based originally upon
their clinical features and it will subsequently be shown that the
chief pathological changes correspond with these sections. They are
divided into three groups. The first class includes cases, which dur-
ing life showed unequivocal signs of acute nephritis. Under the
second head are found cases of very severe Scarlet Fever proving fatal
within six gtays,while in the last division are described severe cases,
which survived for a period of a week or longer. In the two latter
classes the cases did not show any signs or symptoms suggestive of
acute nephritis.

In view of the lerge number of observations that have already

been/



been made upon this subject it hasg been considered advisable to write
a short summery of the literature. Iollowing this the pathological
changes found,together with the clinical characteristics of the cases
will be described under the three heads given above and,in conclusion,
the clinical histories, thé post mortem reports where possible and
the individual pathological features of the cases will be enumerated.
This last section is included chiefly for the purpose of reference
and, with a view to simplifying the classificatioh used, a table of

the cases will be given at the end of each class.




Literatur e.

The renal pathology of Scaflet Fever has of recent years attracted
considerable attention and has given rise to a large amount of litera-
ture. A short resume of the chief papers and works upon the subject
will be given, the chronological order of publication being retained
as far as possible.

It was not until some years aftef the discovery of Bright that
any attempt was made to differentiate between +he morbid changés found
in cases of ordinary acute catarrhal nephritids and in thoge consequent
upon Scarlet Fever. One of the aarliest cases, belonging to the latter
class, to be recorded was that of Dr. Bristowel. Qn examination of

- the kidney he found that the chief lesion was gsituated in the Malpig-
hian bodies and consisted of an exudation lying between the capsule
and the glomerulus and giving rise o0 pressure upon the capillary tuft.
Klebs? in 1869 was the first observer to describe and figure a condition
in which there was a great increase in the number of nuclei in thé
glomeruius,and'he considered that these cells were in all probability
the result of proliferation of the capillary endothelium and that by
their presence in the glomerulas capsule the pressure upon +the capil-
lary tuft was increased and SO the circulation through the Malpighian
corpuscle was obstructed. gince then many pathologists have noted the
same condition but there has been some diversity of opinion as to the
origin of these cells. Rindfleisch5 described these cells and con-
sideredthat they were situated between the capillary vessels and were
derived from the oonnective'tiSSue. _Kelsh and Keiner considered

that they were endothelial in origin while Cornil and Brault5 con-

cluded that they had the characters of connective tissue cells.

Langhans6 in 1885 described the same appearances more minutely and gave
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it as his opinien that these cells, which he considered to be sgituated
in the glomerular capillaries, were devived from the capillary endothe-
lium. Welch” studied a.similaf condition, produced by cantharidin
poisoning, in rabbits and mice and considered that the cells were
leucocytes. He also noted the same increase of cells in human
nephtitis and egpecially in cases occuring during Scarlet Fever, and

in these cases he agreed with Klebs and Langhans in ascribing their
origin to proliferation of the capillary endothelium. This observer
also demonstrated that many of the cépsular spaces frequently contained
masses of free granular matter and he showed that this material could
orlglﬁate from the degenerating cells 51Luated at the commencement of
the tubules. . Ribbert8 looked upon this accumulation of cells in the
glomerular oapillaries’as a thrombus of white blood corpuscles and

Councilman9 in 1897 gave a ¥ery minute description of these cells. He

considersd that they were derived from the glomerular endothelium end

pointed out that they could be quite easily distinguished both by their

staining reaction and minute anatomy from the leucocytes, which in many

cases were found lying among them,and also rrom the cells forming the

epithelial covering of the glomerular tuft,
In 1875 Kleinlo published his paper "Oon +the minute Anatomy of

Scarlet Fever" in the Report of the Medical Officer of the Privy

' Council snd two years later the same Dpaper, synopsised, appeared in

11 .
the Transactions of the Pathological gociety of London. In this

paper he described the results of twenty three post-mortems upon pat-

ients dying during an attack of Scarlet Fever. The day of death

varied from the second to the forty-fourth andyin his considerations

of the pathological changes found 1n the kidneys,he divided the

cases into two classes, namely those dying within the first week and

those dying 1atef during the course of the fever. In the first



division he noted three chief changes:-

1. Increase of nuclei covering the glomerulus.

2 Hyaline degeneration in the minute arteries and especially
in the afferent arterioles.

B Multiplication of the nuclei in the muscular coat of small
arteries and increase in the thickness of the vessel
wall.

As regards the first change he did not find the increase in the cells
of the glomerulus to be s0 marked a feature as Klebs described and he
considered that the obstruction of the ciroulation through the Malpig-
hian corpuscle depended more upon the hyaline change and muscular hyper-—
trophy of the vessel wall than upon the pressure caused by the in-
creased number of cells within the glomerular capsule. He noted that
the hyaline degeneration was in the early stages limited to the interior
of the vessel and only in the later cases did it affect the endothelium -
He also observed that the capillaries of the glomeruli were implicated
in this hyaline degeneration and that in some of the cases of longest
standing the hyaline matter was replaced by fibrous masses. The mul-
tiplication of muscle nuclei was seen to be most conspicuous in the
arterioles just at their entrance into the Malpighian corpuscles. He
also found masses of granular material and blood in the capsular spaces.

Parenchymatous changes were not Very marked in the early cases and

when present consisted of cloudy swelling of the epithelium in the con-

voluted tubules,'germination of quclei" most marked in the ascending

loop of Henle and some 108S of cells in the collecting tubules.

Tn the second division the most marked change found was an infil-

tration of the interstitial +igsue with amall round cells, which he con®

sidered were in all probability lymphoid in origin. This infiltration

appeared at first around the interlobular arteries and so was limited

to the intermedullary rays. gubsequently it spread into the medullary

N " 3 ] 3 -
rays and in some cases became converted into "a whitish, firm, blood
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less, cellular mass, in which the HMalpighian Corpuscles énd;urinaryl
tubules cannot be more than imperfectly recognised, having béqéme
more or less degenerated.' ‘

A case,'showing this same infiltration of small cells, was des—
~cribed by Coa,tsl2 about the same time. He considered that the cells
were leucocytes and thought that their presence in the interstitial
tigsue in such large numbers was evidence of a septic process, origin-—
ating in all probability in the ulcerated condition of the throsat.

Kelsh13 reported two similar cases in béth of which there was a
diffuse interstial infiltration together with some exudation around
and degeneration of the Malpighian corpuscles, the latter change in his
opinion being secondary to the interstitial change.

Thomasl4 also observed this interstitial infiltration and gave
the following description ncircumscribed inflammatory masses are fouﬁd
diffused throughout the stroma oOT only at certain points of the same,
resembling abscesses and composed of small round cells'". He also des-
cribed a catarrhal condition, which occurred early in the course of the
disease and was characterized by & disturbance of the epithelial element s
of the medullary substance, whereby they were thrown off in large
numbers and washed away.

Dickensonl5 noﬁed the fact that it was possible to have a con-

siderable variety in the paLhological conditions of the tubules without

any marked disturbance of the renal function. He considered that the

Chief changes in Scarlet Fever were situated in the tubules and con-

sisted of the choking up of thelh interiors by epithelium. With the ex-

ception of some dilatation of the capsules he found that the Malpighian

corpuscles were normal.

. : . '
The importance of the pathological changes connected with Bowman' 8

. e 17 .4 .
capsule wag first fully recognized by arcenfieldl® in 1875



He emphasized the fact that proliferation of the cells of Eowman's
Capsule with consequent adhesion between the endotheliugi lining the
capsule and the endothelial covering of the glomerular capillaries
resulted in a complete'cessation of the important function of the Mal-
pighian corpuscle and thus prevented the excretion of fluid and salts,
and further that, owing to the obstruction of the circulation through
the Malpighian capillaries, there was produced a local anaemia of the
corresponding convoluted tubules and loops of Henle, which caused a
diminution in the amount of nitrogenous matter eliminated from the
blood through these structures. He also demonstrated that Bowman's
capsule might be thickened in three ways, (1) by cell growth internal
to the capsule, (2) by & péricapsular growth of cells and, (3) by
hyaiine swelling of the capsule itself. The first process he con-
sidered o be the commonest form, the cells being devived either from
the endothelium of the capsule, from migrated leucocytes or from the
endothelial covering of the capillary tuft. In the second case he
thought that the cells were either migratedleucooytes or owed their
origin to the proliferation of the connective tissue cells situated
around the glomerulus and afferent arterioles. 1In additioﬁ to these
glomerular changes he described an acute interstitial change, consist-
ing of an infiltration of small cells into the-interstitial tissue,
combined with various degrees of epithelial degeneration. |

‘Friedlanderls made a distinction between those cases of nephritis
occurring early in the course of the disease and those, which appar-
ently commenced after the end of the second week. He considered that
the commencement of the kidney changes in the former class coincided
with ghe appearance of the exanthem. and that they were only temporary
and were later on replaced by the conditions found in the latter

class. The most characteristic features of the first class were found
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+0 be moderate hyperacmia with slight cloudy swelling of the épithelium
in the convoluted tubules together with marked local proliferation and
later % desquamation of the epithelial cells in the convoluted and
collecting tubules. As a rule the glomerular vessels were found to be
normal and any thickening of the capsule was very slight. Occasionally
there was a deposit of albuminous matter between the capsule and the
glomérulus,and hyaline and granular casts were rarely present in the
eonvoluted-and straight tubules. The most marked changes found in the
later cases were situated in the Malpighian corpuscles and consisted
of great degeneration of all the elements so that the original struct-
ure of the‘corpuscle could only be made out with difficulty, the en-
tire picture consisting of a finely granular material, in which here
and there fat globules and many polymorphonucleated leucocytes were
seen. Only occasionally was there any marked proliferation of the
éapsular epithelium, and infiltration of the interstitial tissue with
small cells, which, when present, were most marked around the larger
branches of the vesSels,and were alwa&s localized, was extremely rare.
A complicated case of Scarlet Fever and Diphtheria, in which
the kidney was found to be enlarged and flabby and on micrdscopical
examination showed considerable infiltration of the interstitial
tissue was clagsified by him as an Interstitial Septic Nephritis.
Wagnerlg has never seen the condition described by Klebs. He con-
Sideréd that the large white Kidney of Bright was most often found in
cases consequent upon Scarlet Fever and might occur either early or
late in the course of the disease. Un-der the name of lymphomatous
nephritis he described an infiltration of the kidney substances with
small cells. He thought that this condition was rare and was generally
of a septic origin. He further pointed out that it was most marked
around some of the Malpighian corpuscles and that these in consequence

showed signs of being compressed while other corpuscles, not similarly
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affected, showed a compensgatory enlargement.

CrOOkezo found that this condition of infiltration was of common

occurrence and was most evident in cases dying late in the course
of the disease.

The question of the origin and nature of these infiltrating cells
has lately been studied by Councilman9'21°of Boston. In a paper pub-
“1ished in 1897 after giving 2% account of their appearances he gave
it as his opinion that they were derived by proliferation of the Fixed
cells of the tissues, particularly from the endothelium of the blood-
veséels. In the following year however he altered his opinion and then
put forward the theory that they were mono-nucleated leucocytes, which
had emigrated from the blocd and were seen in the various stages of be-
coming converted into fixedcells,and under these circumstances he
called them Plasma cells. This theory of their origin he based upon
numerous observations both as regards their staining properties and
their minﬁte structure. With most nuclear stains used singly he found
that the protoplasm was stained faintly but more inﬁensely than the
protoplasm of epithelial cells and also that with strongly alkaline
methylene-blue the protoplasm stained deeply and retained the colour
S even after counter-staining with Eosin whereas the protoplasm of a
cell of epithelial origin would become lilac in colour after this
treatment. The fact that they were never found in the tubules and
were constantly present in the blood vessels he considered as important
in showing that they originated from the blood. He described them as
varying much in size and shape but always being larger than a poly-
morphonucleated leucocyte, as ha&ing an eccentrically placed nucleus,
which stained deeply and especially-so at the periphery and which con-

tained an intre~nuclear net-work of fine lines connecting deeply
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staining pointg. Some of the ceclls contained more than cone nucleus and
mi;otic figures were often seen. They never showed any phagocytic
characters themselves but were sometimes seen in the interior of desqua-
mated epithelial cells surrounded by a clear Zone as if undergoing
digestion. In addition to these plasma cells there were seen in the
infiltrated areas three other classes of cells, namely desquemated
epithelial cells, polymorpho-nucleated leucocytes and lymphocyues.

Ome of the latest monographs on the kidney is by Hoche®? and this
observer divides the lesions consequent upon Scarlet Fever into Two
Classes, namely those that rapidly proved faval and those of a longer
durabion. In the first class he found that the glomerular capi;laries
were dislated, that there was emigration of 1eucooytes'through these
struoturag,desquamation and proliferation of the cells in Eowman's
capsule and albuminous and haemorrhagic exudates in the capsular SpPaces.
He also observed that some of the tubular cells were swollen and
granular and sometimes contained two nuclei. The tubules contained
hyaline and colloid casts and there was frequently an intersti£1a1
oedema. In the cases of longer duration he fouhd an increase in the
number of nuclei in the glomerulil together with some oblitéramioh of
bthe glomerular capillary structure. There was also seen some proli-
feration of the capsular endothelium and some infiltration of 1eucocy;
tes around the gloméruli. The cells of the tubules were found to be

granular and in some instances desquémation and proliferation had taken

place.
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Personel Obsgservazmwtilionesg.

The chief c¢linical features and pathological alterations fouﬁd in
the present specimens will now be described under the heads already
mentioned. |

Thé cases of Class I. number eight and during life shewed signs
and symptoms of acute nephritis, and this complication was in every
case the cause of death. Class»Ii. contains ten cases of Scarlet
Fever, which with three exceptionms proved fatal within six days. Under
Clags III. are discussed eleven casesg, all of which survived for a
longer period than six days. Although the pathological changes correg-
pond in the main with ﬁhis classification there are a few casges, which
do not show all the characteristic features generally found under these

heads and any exceptiong will be noted at the end of each section.

OBSERVATTONS UPON THE CASES OF CLASS T.

The casés of this class all presented the characteristic clinical
features associated with acute nephritis occurring'as a complication
6f Scarlet Fever. Five of the casges were admitted to hospital after
the onset of the nephritis and died within two days of admission and
within four days of the onset of any noticeable symptoms. These pat-
ients exhibited considerable oedema of the lax tissues and in every
case was there fluid in the pleural sacs while in two there was marked
‘ascites. Of these five cases only in two was the temperature febrile.
The remaining three cases were admitted during the acute stage of the
fever and developed acute nephritis while in hospital. Case No. 6
first shewed symptoms of nephritis about a month after the onsget Qf the
initial illness and cases No. 7 and 8 developed bhe disease on the
59th and 27th days of illnéss respectively. Th? onget of the nephritis
in these three cases was sudder, the symptoms being headache, sickness

and vomiting, elevabion of temperature and subsequently oedema of the
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superficial tissues and lungs. Case Yo. 6 died on the €7th day of
illness, that is, eight days after the onset of the nephritis while
Case No. 7 lived forty-six days after the commencement of the neph-
ritis, and died on the 73rd day from the onset of the fever.

The urine was obtained in all but two cases and in every in-
stance it was scanty, high coloured and smoky in appearance and con-—
tained large quantities of albumen and some blood. Microscopically
many casts were found, the granular variety being the mogt numerous
while hyaline and epithelial casts were not so frequent. In two
cases casts composed of red blood‘oorpusoles were met with and in
all the cases the sediment contained many blood cells mixed with a
large quantity of epithelial detritus.

PATHOLOCICAL ALTERATIONS OBSERVED IN THE KIDNEY.

With the exception of Case No. 8 the microscopical appearances
of the kidneys were consistent with acute nephritis. They were en-
larged with non-adherent capsules. The pyramids were much congested
and the cortices were swollen, pale in appearance and had lost much
of their normal markings. In case No. 8, however, the conditions
were more.compatible with a sub-acute form of nephritis, the cortex
being diminished in size and showing many small areas of fatty de-—
generation.

The most important alterations, however, are found upon micros-—
copical examination. These changes affect béth the Malpighian cor-
puscles and the tubular structures.

Malpighian €orpuscles.

The most marked pathological changes are found in connection with
the Malpighian corpuscles. These structures under normal conditions
consist of a spherical mass of capillaries, which is surrounded by a
double capsule. The spaoe'between thig double capsule is known as the

capsular/



capsular space and forms the commencement of a convoluted tubule.
In a few instances the sgections are SO cut as to show the convoluted
tubule commencing from this space. In the normal kidney this space
is unoccupied except by urine. The two layers of the capsule are comn-
tinuvous with one another but the epitheld. of which they are composed,'
is said to be of a different structure and origin in each (Herringzs)’
the epithelium of the outer or Bowman's capsule being mesoblastic in
origin, while that of the inner capsule is derived from the epiblast.
and is a much more highly specialised tissue. Thevorigin and struct-
ure of these capsules is of importance from the pathological point of
as will afterwards be shown. Bowman's capsule is composed of a fairly
thick basement membrane, which is lined on its inner side by a single
layer of clear flattened epithelium while the covering nearest to the
glomerular tuft is formed of clear cubical epithelial cells without
any visible basement membrane. This latter capsule is most evident
in the embryo aad in the adult kidney has to a 1arge extent disappear-—
ed. It is in close apposition to the glomerular tuft and dips down
between the lobes into which £he tuft is normally divided.

The capillaries forming the glomerular tuft are held together by
a very small amount of connective tissue. They derive their blood
from the afferent arteries, which are branches from the interlobular
arteries. These latter vessels arise from the arterial branches,
situated between the cortical and medullary portions of the kidney
and ascend through the cortex in the intermedullary spacesS. Theveffer—
ent glomerular vessel leaves the Malpighian corpuscle at the same
place as the afferent vessel entered and immediately breaks up into
a number of capillaries, which surround the tubule arising from that
particular Malpighiam corpuscle, and thus the blood supply of the

convolwuted/



15.

convoluted tubules is largely dependent upon the condition of the
glomerular capillaries. The efferent vessels of some of the deepest
placed glomeruli, hwwever, break up into smaller straight veins, which
pass directly dowawards into the boundery zone and there supply the
continuation downwards of the medullary rays into the pyramids.

The pathological alterations cazn now be described. Under the
low power the Malpighian corpuscles stand out prominently and the
glomeruli occupy nearly the whole space within Bowman's.capsule. As
already stated, a certain amount of lobulation of the glomerular cap-
illaries is found in the normal kidney and many observers consider
that this feature is increased, especially in the more chronic cases
of Scarlatinal nephritis, but this has not been found to be the case
in the present specimens.

Proliferation of the epithelium of Bowman's capsule occurs in some
sections and constitutes one of the most important pathological
changes found. This proliferation is, in the first instance, local,
and appears to commence on the side furthest away from the entrance of
the afferent artery and only in the later stages does it extend round
the whole circumference of the capsule. The nuclei of the normal cap-
sule are oblong in shape and stain deeply with the ordinary nuclear
dyes. At first the newly formed cells are rounder in shape than those,
from which they have originated,and it is not apparently until after
they have been subjected to some pressure that they assume a more
elongated and flattened appearance. In the early stages the divisions
between the various cells can be distinguished but these are lost
with the increase in the number of cells. This process of prolifera-
tion gradually extends round the circumference of the.capsule, although

it is always most evident at the site at which it started, and grad-

ually/
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ually the capsular space is filled up with newly formed cells and a
junction effected between the capsule and the glomerular tuft of .
capillaries. Prior to this union, however, the cells have commenced
+0 alter in appearance and Have assumed a more flattened shape, the
nuclei having become compressed laterally and all division between
the cells being entirely lost. AS thig increase of cells continues,
the glomerular capillaries are more and more subjected to pressure
and in advanced cases the greater part of the space inside the cdpsule
of Bowman is occupied by flattened epithelial cells, in the centre of
which is seen a small tuft of compressed capillaries. This extreme
degree of degeneration is; however, very rarely seen except in case
No. 8 where it is of common OCCUrreIncCe.

In only one case reported, namely No. 8, and in this one there
was a history of nephritis extending over a period of 50 days, is there
any further change to be noted as regards these cells. In this case
there has been a replaceﬁent of the proliferated cells by fibrous
tissue. The nuclei become further flattened and elongated and the
protoplasm of the cells loses its granular appearance and assumes a
more striated form,and in a few instances this process has entended
go far that only a very small amount of the original glomerular
capillary tissue is left, the whole glomerular space being occupied by
dense fibrous tissue. A detailed description of this condition has
not been given here however, as it only occurred in one case, bﬁt it
is to be found on page B84.

A condition of Bowman's capsule, less frequently met with, is
slight hyaline swelling of the basement membrane Without any proli-
feration of the lining epithelium. This change is entirely limited
to the basement membrane, which becomes slightly increased in width

and/
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and of a more translucent homogenous apoearance while the lining
epitheliunis seen in an apparently normal condition. The thickening
is equal in all parts of the circumference and stains characteristi-
cally with Van Gieson's stain.

Tn two cases, namely No. 7 and 8 there is some leucocytic in-
filtration of the tissues immediately surrounding the Malpighian cor-—
puscles and some increase in the amount of comnective tissue at this
part while in the latter case there is marked fibrosis throughout the
section, which causes considerable separgtion of the tubules from one
another.

Some of the capsular spaces contain small quantities of debris.
This_material, which is highly granular and generally free from nuclei,
is seen lying loose in small masses and stains in the same way as the
prbtoplasm of the tubular cells. In a few instances the section 18 8O
cut as to show that this debris is dewived from the commencement of the
convoluted'tubule, the cells of which have become much degenerated and
pushed up into the capsular space, and occasionally a tubular cell,
which is only slightly degenerated, 1is seen lying free in the space.
This condition occurs, however, in cases showing very slight degener-
ation of the tubular epithelium and under these circumstances the de-
bris is in all probability derived from the coagulation of the serum-
albumen, which has transuded through the walls of the glomerular capil-
laries. No appearances suggestivs of the formation of fibrin in this
gituation are seen. o

On account of the development of the epithelial covering of the
glomerular tuft it would seem probable that this epithelium would take
an important part in any pathological changes connected with the glom-
erulus,but this is not found to be the case. In a few glomeruli in
kidneys obtained from young subjects it is still quite evident and

especially/
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especially so in glomeruli situated in the extreme cortex,and,although
in most sections nuclei can be distinguished as belonging to this cap-
sule,they are never seen to be in a state of proliferation or to be
taking any active part in the pathological change in process.

The pathological changes in the circulatory system of the kidney
are also well marked. Some of the afferent grteries are dilated and
contain mumerous blood cells and a few exhibit a slight degree of
hyaline degeneration. This change is, however, @or® constant in the
cages of class II and will be discussed in detail subsequently.

The changes found in the glomerular capillaries are very prominent
and constant. They consist of an increase in the number of nuclei and
of an obscuration of the capillary structure. The increase in the
number of nuclei has been studied by a number of observers and
their various opinions as to the origin of the cells have already been
enumerated. The consensus of opinion, as expressed in recent liter-
ature, appears to be that they are mainly derived by proliferation of &
the capillary endothelium and this has been found to be the case in
the present work, although many leucocytes, both of the polymorpho-
nucleated and lymphoid variety are see€ll. The polymorpho+nucleamed
leucocyte can be easily distinguished by its nuclear form,and the
lymphocyte bE its deeply staining and dense nucleus,and 5oth cells are
usually found in the glomerular capillarids, the former variety being
the most numerous. Regarding the origin of this increase in the number
of nuclei in the glomerular capillaries, it is to be noted that in the
foetal state there is a cbnsiderable amount of connective tissue
throughout the kidney and one of the situations,in which it is abun-
dant,is at the bases of the glomerulus, but with advancing age this

tissue largely disappears and,although’there is still.a small amount
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present in the fully developed kidney,any‘proliferation of it can only
be a minor factor in the production of thig increase of cells. The
newly formed cells are situated inside the capillaries and,in cases
where they are 1ot Very numerous and where degeneration of the capil-
laries has not hecome very marked, their out-line can be distinguished.
In other cases, however, and these form a considerable majority, no
division can be seen between the various cells or between the cells
and the capillary wall and under these conditions the picture,that is
presented,consists of a mass of protoplasm, in which are embedded num-—
erous niiclei. The,nuclei of these cells are mostly oval in shawne
although a few of them assume irregular forms. They appear to be
gfanular and stain well, but not so deeply as the lymphocytes. The
staining is most marked in the periphery and throughout the bﬁdy many
chromatin granules are visible. No evidence of mitotic or camitotic
division has been seell.

The obscuration of the capillary structure is dependent upon var-
ious factors apart from the presence of the newly formed cells. Many
of the éapillary walls are swollen and this swelling in the majority
of the cases takes on the characteristic hyaline stain with Van Gieson
and has a homogenous translucent appearance. It 1s not distributed
equally around the calibre of the vessels but is seemn as & small
spindle shaped unilateral mass projecting into the lumen of the capil-
lary. In the interior of other capillaries small hyaline masses are
seen lying free or at least in @&pposition to the vessel wall on one
side only. These masses are to Be regarded as hyaline thrombi.

The explanation of their origin hag been given by Von Recklinghausen24,
who considers that they originate by the transformation of coagulated
white blood corpuscles into hyaline matter and although no evidence

of/
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of this has been observed in the specimens examined, it would seem ‘}
to be the‘probable solution. Some of the capillary vessels contain ‘
masses of granular material,partly lying free and partly adherent

to the vessel wallyand these are in all probability derived from
degeneration of the cells of the capillary enfiothelium. In cases in
which there is very marked obscuratien: of the capillary structure
nothing definite can be made out, portions of the glomeruius appeaxring
as a solid mass, granular in appearance and studled with nuclei and a{
nuclear detritus. This extreme degree of degeneration, which is
practically a necrosis of the capillaries, is rarely found and when
present generally only affects a part of the glomerulus.

In some sections,and notably in these in which a congested con-—
dition of the blood vessels is seen and in which there is someidila~
tation of the afferent arteries, the capillaries have ruptured and
have so given rise to abnormally large blood~containing spaces. It
is to be noted, however, that as a rule very few red cells are to be

seen in thecapillaries and no example of haemorrhage into the glomer-

ular space as figured by Coats25 has been found. Thid fact is of in-
terest when it is considered that the external 1o*ps of the capillaries ?
are to a large extent unsupported and so offer the line of least re-
sistance to the increased blood pressure. Under these circumstances

it would have been expected that they would have been the first to
rupture, whereas, in the present specimens, this is found not to be

the case. A possible explanatién of the phénomenon is that as the
kidneys were obtained from young subjects the epithelial covering of
would soO

the capillary tuft woudd be atill fairly well developed and

support the outlying loops. This solution, however, presupposes the

presence of a basement membrane in this epithelial capsule, which up

to‘the present has not been demonstrated.
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In a few instances a very slight amount of fatty degeneration is
seen in the cells lining Bowman-s capsule, while the glomerular
tuft is entirely free from this form of degeneration.

As regards the frequency of these changes in the Malpighian cor-
puscles it is found that the increase in the number of nuclei is
present and that the glomerﬁlar capillary structure is more or 1ess
ohscured in every case. Theré is capsular proliferation in five
cases, while it is absent in No. 5, 6, and 7 and there is thickening
of the capsule apart from proliferation in four cases, namely, Nos. 2,

4, 7 and 8. Hyaline degeneration in a slight degree occurs in all
the cases and dilatation of the afferent vessels is seén in Nos 1, 2, 3,
5, and 6. Complete destruction of the glomerular capillaries is found
in cases Nos 1, 2, 4, 6, and 8. In conclusion it is to be noted that
these variolis changes are found in the Malpighian corpuscles irres-
pective of whether they are situated in the deep or superficial por-
tion of the cortex.

| These alterations in the Malpighian corpuscles are collectively
known as glomerular nephritis and constitute the most important path—
ological conditions found in cases of Scarlatinal nephritis. Most

of them if sufficiently advanced will compromise the functional activ-

ity of the Malpighian corpuscles. For by proliferation of the capsular

epithelium the space into which the watery constituents of the urine

are excreted is at Tirst encroached upon and eventually obliterated

while the partial or complete occlusion of the glomerular vessels by

thrombi, hyaline swelling etc., prevents the circulation of the blood

through the Malpighian corpuscles,  either of which conditions will

give rise to symptoms of uninary suppression. Alsgo it is to be

noted that in none of these cases Was there any blood found in the

capsular/



capsula¥F spaces although, clinically, they all gshowed a marked degree
of haematuria,and it will be subsequently shown that this symptom

is dependent upon haemorrhage taking place into the tubules.

TUBULES.

Prior to describing the pathological phenomena found associated
with the tubules, it will be perhaps advigable to enumerate the
varieties of tubules and to poiht out briefly the differences exhibited
by their various epithelium in the normal state. Adopting the nomen-
clature of Schafer:. and Symington26 each tubule isg found to commence
in a spherical dilatation, surrounding a glomerular capillary tufte.
Ixtending from this it ramifies in a series of convolutions through the
ébrtex thus forming the first convoluted tubule. The cells in this
portion are granular in appearance with a spherical nucleus, which
stains well with the ordinary nuclear dyes, the staining being
most marked around the periphery and in numerous chromatin granules
throughout iﬁs body. The portion of the cell next to the basement
membrane is said to be made up of a series of rods or fibrils, placed.
~vertically ¥o the membrane ,but around the nucleus and towards the
lumen +he protoplasm is granular and does not show any rod-formation.
On approaching the medullary ray the tubule becomes nearly straight with
a slight tendency to a spiral, thus forming the spiral tube of Schach-
owe and in this section the epithelium is like that of the former
tubule exéepting that its free border is broken up into numerous
ridges. Passing through the medullary ray the tubule enters the me-
dulla of the kidney and forms the demcending 1imb of Henle, this por-

tion being the narrowest variety of urinary tubule. Here the epit-
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helium is quite low and flattened against the basgement membrane, the
- protoplasm is clear and the nuclei are prominent. The same variety
of epithelium is found in the lopp of Henle. From this point it as-
cends again through the medulla and medullary ray, forming the as-
cending tubule of Henle. In the ascending limb the epithelium takes
on the same characters as that found in the convoluted tubules but the
cells are rathe¥ smaller with nuclei that stain more deeply, the lumen
of the tubule is relatively larger and +the rod-formation is not so
fully developed. The agcending lopp of Henle passes into a short
section known as the irregular tube, which is said to lack a basement
mémbrane and the cells of which are granular in appearance and un-
equal in size. .Following this it becomes the second convoluted tubule,
the cells exhibiting the same character as formerly, excepting that
they are somewhat longer. The second convoluted tubule terminates
in a Jjunctional tube, which uniting with another junctional tube forms
a collecting tubule and this again cbalescing with a similar. structure
formsg a duct of Bellini. The epithelium is the same throughout these
latter structures, the cells being cubical in shape and having clear
protoplasm with a round nucleus. It is of interest to notice the gimi-
larity in structure existing between the cells of the convoluted tubule
and those of the ascending lopp of Henle and that those structures
perform similar functions has been proved by Heidenhain®7., Both these
considerations are of importance as it will be afterwards shown that
the cells of each tubule undergo much the same pathological alterations
The morbid changes, which affect the different barts of the urin-
ary tubules will now be described. Most of the cells in the first
and second convoluted tubules show granular degeneration of varying
degrees. The protoplasm takes on a more granular a@pearance with
loss of all .evidence of any rod formation and the divisions between

the/
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the cells, whenever thisg is at all marked is entirely lost. With high
magnification the protoplasm is seen to be most granular and dense in
that part of the cell adjoining the lumen of the tubule. In cells show-
ing only a slight degree of the degeneration the lumen of the tube is
not encroached upon and the nuclei seem to stain moré deeply than nor-
mal. In more advanced cases, however, the cells are swollen and pro-
ject into the interior of the 1lumen and the nuclear structure is partly
obscured. In a few cases there is some disintergration of the periph-
eral protoplasm of the cells. Iany of the tubules contain small
masses of granular material, which stain in the same way as the cell
protoplasm and these are undoubtedly derived from this diséntegration
of the cellular protoplasm. There is very rarely any separation of
complete cells from the .basement membramge and there is no evidence
of any increase in the number of nuclei in these tubules. A few of the
convoluted tubules together with some of the spiral tubes and as-
cending limbs of Henle exhibit cells, which have undergone hyaline
degeneration. In these cells the protoplasm is broken up into small
round globules, which appear to be distinct from one another. These
globules are highly refractive, homogeﬁbus in appearance and in the
majority of cases, stain characteristicélly with Eosin and Van Gieson.
This latter condition is nearly always associated with complete loés
of nuclear stainings

The cells of the ascending lopp of Henle show the same granular
degeneration and in addition they exhibit a considerable tendency to
become separated from the basement membrane. In the medulla this
separation takes place en masse, the cells being separated from the
basement membrane all round and lying gathered together in the centres
thus partly or completely blocking up the iumen of the tubule. In the
cortical portion the cells as well as being separated from the basement

membrane/



membrane are separabed from one another axd are gsen 1lying Trese iz
the tubule cavity. The cells of the irregular tubules show tvhe same
changes while those of the collecting tubules appear LO be normal.

In sections stained with a view 1o demonsitrating fatty degener-
ation, it is seen that the cells of the ascending loops of Henrnle and
the convoluted tubulesg are the ohes ffected. The fai is in the form
of minute globules, which appear t0 be distributed equally ihroughout
the cells. The distribution is regular throughout the section but
this form of degeneration is rot very marked.

In some sections the tubules‘are separated from one another more
than usual, the intervening spaces being occupied by dilated capillar-
ies, swollen connective tissue or by an increase in +he amount of the
intertubular tissue. The last condition is only found in case ¥o. 8
where it is very marked and where it forms part of the pathological
condition associabted with the sub-acute nephritis. This separation
of the tubules is most frequently Tound and is always most marked in
the cortex and there between the convolubed tubules. In most cases it
is apparently due Lo a dilated condition of the intertubular vessels,
which are filled with blood cells but, in other cases the walls of the
capillaries are seen +0 be normally placed and the small amounu of
connective tissue, which normally exists between the tubules, 1S
mﬁch swollen and oedematous,the nuclei of the conrective tissue cells
being separated from one another but not increased in number . The
former condition is associlated with marked congestion of all the blocd
. vessels, while the latter condition is a true oedema of the inter-
tubular connective tiseue. In specimens showing t+his separation in
a marked degrec il 18 found that the cells of the tubules and espec—
ially thosge of the convoluted tubules are flattened as if there had

been/



been an increase of the normal pregsure inside thege structures as wel
as externally, a condition which suggests a higher osmotic tension on
the part of the transuded fluid than the kidney cells themselves
POSSESS. This compression of the tubular cells together with se-
paration of the tubules is frequently associated with a dilatation of
Bowman's capsules. There is no difficulty in distinguishing the above
described appearance from a somewhat similar condition occasionally
seen and frequently due to fauliy technique, producing a separation of
the cells en masse from their basement membranes. No relation be-
tween this separation of the tubules and the degree of oedema present
during life is evident.

Some of the tubules are filled with red bloodAcells. This is
most frequently found in the junctional and collecting tubules but
is also present to a less marked degree in the convoluted tubules
and ascending lcop of Henle. In many instances the red corpuscles are
"quitd distinct, in other cases +he blood has undergore coagulation'with
consequent diminution in the distinctiweness of their outline.

This blood in the tubules originates by direct haemorrhage from the
intertubular vessels into the tubules and is not the result of bleed-
ing into the capsular spaces of the Malpighian corpuscles, where, as
already stated, blood cells are never found. This tubular haemorr-—
hage is most probably the cause of the haematurta, which was SO marked
a symptom in these casges.

Ag has been already noted many of the convoluted tubuies contain
masses of granular material, which have originated from the disinte.~
gration of the epithelial cells lining the tubules,and in some cases
blood corpuscles. Tn addition Lo these there are seen in some +ub-
ules masses of pale staining hyaline material, many poly-morpho-
nucleated and a few lymphoid leucocytes and, when there has been
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hyaline degeneration of the epithelial cellg, small globules of hyaline
protoplasm are also seen 1ying free in the lumen of +the tubule. It

ig from these materials that tube-cagts are formed. In considering
the formation of tube casts it is necessary to bear in mind the small
calibre of the descending lopp of Henle as compared with the size of
the lumen of the convoluted tubules, for a cast having its origin %

in and completely filling a convoluted tubule would be unablé to pass
through the descending 1imb of Henle without underéoing congiderable
diminution in size. In the sectiongexamined the most common situation
for tube-casghs is found to be the smaller junctional tubules and here
they are seen in many varieties. In the larger collecting tubes of
the medulla they are entirely absent, a fact difficult of explanation
unless it be due to their being more easily displaced in this situation
and having become so during the process of the preparation of the
section. In case No. 8 (the sub-acute nephritis) the casts most fre-
quently found are hyaline in character and are of large dimensions
nearly completely filling the much dilated junctional tubules. Thay
appear as masses of homogenous material and in most cases give the
characteristic hyaline stains. In the remaining cases many hyaline
casts are seen but they are alwags much smallery. The majority of these
hyaline casts stain faintly with Eosin and Van Gieson and are not com=-
posed of true hyaline matter. They are not derived from the hyaline
protoplasm of the epithelial cells but originate from the albuminous
coagulate, which has transuded through the damaged tubular gpithélium
from the blood. They correspond with the hyaline casts found in the
urine and frequently form the basis of epithelial casts. True hyaline
casts are more rarely seen. They occur in specimens in which there

is marked hyaline degeneration of the tubular ppithelium and their

manner of formation can occasionally be seen. The hyaline globules
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1lying free in the tubal caviity become joined togevher and compressed
into the shape of the tubule and thus the tube cast is formed. Casts;
having a granular appearance and staining like the protoplasm of the
cells in the convoluted tubules, together with casts formed almost
entirely of red blood corpuscle are also found,and in a few Jjunctional
tubes epithelial casts in process of formation are seell. In the
latter pale hyaline material together with small masses of granular
matter, in which are embedded numerous epithelial cells and leucocytes,
are found,and it is by the coalescence of these masses that epithelial
casts are formed. As regards the origin of the epithelial portion of
these casts, it is important to remember that the cells of the con-
voluted tubules rarely become separated from their basement membrane
While those of the ascending loop of Henle very frequently do and so
in all probability the epithelial element of these casts is derived
from the latter structures. Trom the appearances Jjust enumerated
and congidering the peculiarities in structure of the different parts
of the urinary trubules it is probable that all tube casts, which X
reach the urine, are formed in the smaller junctional tubes,and fur-
ther that the granular material of these casts is mostly gerived from
the disinteﬁgrated cells of the convoluted tubules while the epitheli
ial portion(as already stated originates from the ascending loop of
Henle. In conclusion it is to be stated that no casts having a fib-
rous structure are seen.

These degenerative changes in the tubules are largely dependent

upon the circulatory obstruction through the Malpighian corpuscles.

As regards their frequency, it ig found that separation of the tubules

is present in five cases and +that the tubules are dilated in three,

this being especially marked in case No. 2. Granular degeneration is

present in every case and all the specimens show granular debris in

the/
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the tubules. Desquamation of the cells and d;sintegration of the
cellular protoplasm are comparatively rare and granular and hyaline

casts are generally present while epithelial casts are mbst numerous

in case No. 7.




TABLE OF CASES IN CLASS 1.

30,

blood
Numerous casts.

N, B. Day of illness on admission refers to.Scarlet Fever.

No., of Case., Day of ill- Day 8 Duration of Urine. Oedema of Fluid in
: ness on ad- Death. ©Nephritis. tissues, Serous sSacs.
mission.
1. HoW ? ? ? Much Albumen  Marked. Pleuritic effu-
T Blood sion.
Many Casts.
B, Jeln 147 ? ? No urine passed. None. Pleuritic -effu-
sion.ascites.
\:.
;5. Boe To ? ? ? Much albumen present  Pleuritic effu-~
N : blood. sion.
Many Castsa
4, A.A. ? ? 5% No urine passed. Marked Pleuritic effu-
| . gion.ascites.
" Be GG 19th 20th ?  Albumen blood Marked Pleuritic effu-
sion.
. Gs Je S ‘11th 36th 11 Albumen blood ? Pleuritic effu~
’ numerous casts. S3i0N.
}'7. AW, 2nd . 43rd ? Much albumen Present Pleuritic effu~
' blood gion.
many casts.
. 8« M,P, Snd 3rd 45 Much albumen Marked Slight pleuritic

effusioh.ascit-
(<319

‘Granular and hyaline degeneration in tubules,

PATHOLOGICAL CHANGES IN THE KIDNRY,

Capsular proliferation. Increase of Nuclei. Capsular debris, Destruction of capil-
lary structure. Hyaline degemneration of capillaries. Granular and Hyaline degenera-
tions of tubular cells. Granular and Hyaline tube casts.

Increase of nuclei. Dilatation of afferent
Rupture of capillaries, Capsular
Granular hyaline and

Capsular proliferation and thickening.
vessels. Hyaline degeneration of capillaries.
debris. Granular and hysline dsgeneration of tubular cells.
epithelial casts. Some separation of the tubules.

Very slight capsulzr debris, No Capsular proliferation or thickening. Increase of
nuclei, Dilatation of afferent vessels. Slight hyaline degeneration of capillaries.

‘Granular degeneration of tubular cells,

Slight capsular proliferation. Increase of nuclei.
qfferent vesgels and capillaries.
Granular and hyaline casts.

8light hyaline degeneration of
Slight granular degeneration in the tubules.

Slight capsular proliferation. Increase of nuclei.
debris. Necrosis of glomerular capillaries.
Hyaline thrombi in capillaries.
of tubular cells,

Small quantity of epithelial
Hyaline degemneration of capilliaries.

Slight separation of the tubules., Granular degeneratich
Granular hyaline and epithelial casts,

No capsular proliferation. Increase of nuckei. Peri-glomerular leucocytic infiltration.

Many granular and hyaline casts.

No capsular proliferation. Marked capsular thickening.
peri~glomerular infiltration of leucocytes. Hyaline degeneration of afferent
vessels and capillaries. Slight granular degeneration of tubular cells. Few
granular and hyaline casts,

Increase of nuclei. Slight

Very marked capsular proliferatiop. Fibroid degeneration of capsule,
of capsule. Marked destruction of glomerular capillaries.,
of tubule and large increase of intertubular tissue.

tubulesrand many very large hyaline casts,
No hyaline change.

Thickening
Very marked separation
: Dilatation of collecting
Granular degemneration of tubular cells.,
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PLATE I.

Section of'glbmerulus from Case No. 2. stained with Alum .
haematoxylin and Eosin. Proliferation of the cells ih Bowman's capsule
is seen in an early stage. The proliferation is most marked on the side
of the glomerulus opposite to‘the entrance of the afferent vessel. The

cells have not yet assumed a flattened appearance. On the right hand

of the glomerulus there is seen a hyaline cast situated in a junctional

tubule.
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Fig. 1I.

PLATE IT.

Section from case No. 8 showing proliferation .of the cells
in Bowman's capsule. The proliferation is most marked on
the side opposite to the entrance of the afferent vesséls
and nearly extends round the entire circumference of the

glomerulus.

Section of a glomerulus from the same specimen, showing a
more marked degree of the proliferation. The‘cells, near-
est to the glomerular tuft, have become flattened in shape

and are éeparabed from one another by connective tissue.

]
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PLATHS ITT.

E;g.I. Section of a glomerulus from case No. 8. The whole of

glomerular structure is replaced by dense fivbrous tissue.

Fig., IT. Section of an embryonic glomerulus., The nuclei belonging
to the epithelial cells immediately covering the glomerular

tuft are very prominent.
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PLATE iv.

Section of a glomerulus from Case No. 4 stained with Alum
haematoxylin and Eosin. Theee is seen hyaline thickening of
the basement membrane of Bowman's capsule, hyaline degener-
ation in the Wall_of the afferent artery and some hyaline
swelling of a few of the capillary loops. The hyaline mat-
erial is stained a deeper and brighter red than the surround-
ing tissue. In the interior of some capillaries are seen

a few proliferated endothelial cells.
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PLATE V.

rig., I. Section of portion of a glomerulus from case No., 18,

showing granular debris in . capsular space.

' FIg, II. Section of a glemerulus from Case 1, showing the increase
in the number of nuclei and general obscuration of capillary

structure. The lobulations of the glomerular tuft are evi-

| dent.
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PLATE VI.

Fig. I. Section of a glomerulus from case No. 3,showing the in-

creage in the number of nuclei-proliferated endothelial cells.

Fig. IT. Sectioh of a glomerulus from Case No. 6,shewing hyaline

thromli in 6apillary spaces.







Fig. 1.

' ‘ Figl II.
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PLATE VII.

Section of part of a glomerulus, highly magnified, from
case No. 5. There is seen a considerable quantity of
granular material within the capillary spaces. The Nuclei

of the endothelium are quite evident.

Section of a glomerulus from Case No. 2. There is seen
necrosis of a portion of glomerular tuft of capillaries.
In this situation there is complete absence of nuclear

staining. Compare with Fig. I.
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PLATE _ VIII,

Fig. I. Section of a glomerulus from case No. 4,showing dilatation

of the afferent and efferent vessels.

Fig. ITI. Section of a glomerulus from case No. lO,showing‘rupture of

glomerular capillaries with consequent formation of large

blood-containing Spaces.






PLATE IX.

Fig. I. Bection of tubules showing granular degeneration in an

early stage. The nuclear staining is still well marked.’

Figl.IT. S8ction of tubules showing markéd granular degeneration.
In some éells the nuclear structure {s completely lost and
in many of the tubules there is considerable disintegration

of the cellular protoplasm.
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PLATE X

Fig. I. Section showing dilated intertubular vessels and haemorrhage

into the tubules.

Fig. II. BSection from case No. 2, shewing separation of the tubules
from one another and diminution in the size of tubular

epithelium.
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PLATE XI.

ige. 1. Section from Case No. 8, showing separation of the tubules
from one another by the formation of intertubular connective

tissue. Some of the dilated tubules contain hyaline casts.

Fig: II. Section from the same case showing an enormously dilated

tubule containing a large hyaline cast.
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PLATE XIT,

Section from case No. 7 showing the formation of a granular

epithelial‘tﬁbe-cast in a junctional tubule.
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OBSERVATTONS UPON THE CASES OF CLASS TI.

Class II. congsists of very severe cases of Scarlet Fever dying,
with the exception of the last three, within a few days of the onset
of the disease. The last three cases of this group died on the 15th,
19th, and 21st days of the illness respectively and olihically would
belong to Class III. but their pathological features make it nec-—
essary to include them in the present class. '

Clinically the cases presented the symptoms usually Tound.

The rash was either very scanty or if at all marked was very abundant
and frequently of a livid tint. There was marked hyperpyrexia, great
faucial and tonsillar congestion, glandular enlargement, frequently a
muco—purulent discharge from the nose and very pronounced delirium.
Most of the patients died within twentyfour hours of admission into
hospital,and.excepting the last three, the day of death varied from
the second to the sixth day of illness. Of the last three cases No.
17 was complicated with Meningitis and.No. 19 suffered from Broncho-
Pneumonia. In one case, namely No. 15, the patient had been confined
six days before the onset of the fever and case No. 16 was compli-
cated with Varicella.

The urine wasg obtained in seven out of the eleven cases. In one
instance it was entirely free from albumen, in three cases it con-
tained a trace and in the remainder the albumen was Vvery abundant.

The post-mortem appearances were compatible with the type of the
disease and consisted of congestion of theilungs and liver, enlarge-
ment and congestion of the Peyer's patches and solitary glands of the

intestine, while in one case, namely No. X. there was a small ulcer
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of one of the patches. There was some albuminoid degeneration of the
cardiac muscle , enlargement and a semi-diffluent condition of the
spleen and a marked hyperaemia of the kidney, most evident in the
apices of the pyramids. |

Pathological alterations gbserved in the Kidney.

Microscopically the changes found in these kidneys are less marked
than in Class I. and are certainly not so characteristic of Scarlet
Fever. They chiefly affect the blood vessels and the tubular structur-
es. Proliferation of the cells in Bowman's capsule is very rarely met
with but in some cases the basement membrane of the capsule is distinct-
1y thickened throughout its entire circumference. This thickening is
evidently due to hyaline degeneration and in one case,namely No. 9,it.
is very well marked. In this instance in addition to a general
hyaline swelling of the structure the membrane is divided into thin
laminae, between which are seen a few flattened nuclei. The most im-
portant alterations however are found in connectiorn with the blood
vessels and urinary tubules.

Blood Vessels.

'As a rule all the larger blood vessels are unduly prominent'and
are filled with blood cells and in a few instances throﬁbi are seen
although they never completely exclude the lumen of the vessel. lost
of the afferent arteries are dilated and in sectionsyin which this is
a very marked feature,it is generally associated with some dilatation
of the intertubular capillaries. Only a few Malpighian corpuéoles are
so cut that they shdw the vessel entering the glomerulus and in these
casés the section may be situated in any piane as regards the long axis
of the vessel. While in all cases the dilatation is quite evident,

- the amount of it is best Jjudged in these sections in which the plane

has/
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has the same parallel as the long axis of the vessel. Both the inter-
tubular capillaries and afferent vessels together with the glomerular
capillaries frequently contain blood cells in large numbers. This
dilatation and congestion of the smaller vessels is part of a general
hyperaemia and the dilitation of the afferent arteries is in no way
dependent upon any obstruction in the.glomerulus, for, in the fifst
place, no gross lesion is discoverable in the glomerulus beyond some
~slight hyaline thickening of thé capillary walls and secondly, if there
was any obstruction to the blood flow through the glomerular capillar-
ies,a condition of anaemia rather than hyperanaemie would in all pro=-
bability be met with in the intertubular capillaries. In this respect
this dilatation of the afferent vessels differs from that found in
cases of class I, where it was directly due to thé glomerular obstruc-—
tion. Considering the large size of some of the capillary spaces in
the glomerulus it is evident that some of these structurés have ruptured
and this is not an infrequent condition although in no case is there
any evidence of rupture taking place into the capsular space.

Another pathological condition found in conmnection with the smaller
vesseis is hyaline degeneration of their walls. This was present in
the former class of cases and,although not very marked in the present
class,it is of frequent occurrence. It is most prominent in the affer-
ent arteries but can also be seen in the intertubular oapillarieg.

It is seen as a homogeneous thickening of the vessel wall and this
fhickening appears to be situated beneath the endothelium. It gives
the characteristic stain with Van Gieson, and with Eosin it is coloured
a deeper red than the surrounding tissue. in gsections cutting the
vessels at right angles it is seen to occupy only a portion of the
circumference and in longitudinal sections it occurs as thin oblong mas-
ses not continuous with one another. There is also a slight amount of
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hyaline degeneration of the élomerular capillaries and in this position
it causes a bulging of the wall into the lumen of the vessel. The
capillary stfucture however, is for the most part distinct and only in
a very few cases is there any increase in the number of nuclei in the

glomerulus.

Urinary Tubules.

In the tubules the same conditions afe found as in Class I.
A few of the specimens show slight separation of these structures, the
intervening spaces being nearly always occupied by dilated'capillaries.
Many of the cells in the convoluted tubules and ascending loop of Henle
are granular and a few of the former exhibit some disintergration.
Many of the latter have become separated from their basement membrane
and from one another. In some instances there is an excessive number
of these cells, the whole space within the basement membrane being occu-
pied by cells. In cases where this proliferation is not very marked
“the outline of the various cells is distinct and occasionally one cell
is seen to contain two nuclei. In cases, however, where it is more
marked, as it is in Case No. XV, the outline between the various cells is
lost but the nuclei retain the same characters as formerly. No evidence
of :mitosis ig found. This condition is found in both Class II. and
ITI. but is most evident in the present group of cases where it occurs
in seven out of the eleven casesS. Clinically these seven cases repre-—
gent types of a septic intoxicatidn. There“gée'generally . hyperpyrex-—
ia and a considerable degfee of ulceration in the throat,and in Sase
¥V, where it is found to be most marked, there was the probability of
a septic infection through the uterus. In view of these facts it seems

probable that this proliferation is dependent to a certain extent upon
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a, septic infection apart from the action of the Scarlatiniform poison.
It is strange that this condition should not up to the present have re-
ceived more attention and considering the frequency of its occurrence
and its very marked character in some of the present cases, it is
necessary here to insist upon its importance.

A few of the cells in the convoluted tubules and ascending limbs
of Henle have undergone hyaline degeneration, the protoplasm being
divided up into highly refractive small globules, which are homogenous
in structure and stain characteristically with Van Gieson and Fosin. In
a few instances a further change has occurred, namely, that these cells
have become broken up or disinﬁergrated and the hyaline globules liber-
ated into the interior of the tubules. These hyaline masses are met
with in the interior of the convoluted, junctional and collecting tub-
ulegs and occasionally in the capsular spaces, into which position they
must have been pushed by pressure exerted upon the convoluted tubules.

The cells of the ascending logop of Henle and of the convoluted
tubules show the same fatty degemeration as in the cases of Class I,

" only in a more marked degree and a few tube casts mostly of the granular

and more rarely of the hyaline variety are seen in the junctional

tubules.
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PATHOLOGICAL _CHANGES IN THE KIDNEY.

No., of Case., Day of illness Day of death. Urine.
on admigsion. —

Thickening of Capsules. Dilatation of afferent vessels. Hyaline degeneration of cap-
illaries. Congestion of Blood vessels. Granular degeneration of tubular cells. Des—
guamation and proliferation in ascending loop of Henle. Disinte=gration of cells in
convoluted tubules..

Q. A. A 1st 2und. None passeds

. Slight Capsular thickening. Dilatation of afferent vessels. Hyaline degeneration of
10, A. He 2nde : 3rde None passeds afferent vessels and capillaries. Slight separation of tubules. Granular degener-
o ation of tubular cells.,

11, M. D 2nd. 4th Trace of albumen. Slight capsular proliferation. Slight capsular thickening., Small quantity of capsular
c e o debris. Blood vessels congested. Hyaline degeneration of afferent vessels and
capillaries. Granular degeneration of tubular cells, Desquamation and slight pro-
liferation in ascending loop of Henle.
1. B M Snd, ' 4th, No albumen. Congestion of Blood Vessels. Slight hyaline degemeration afferent arterioles and
s e capillaries. Slight separation of the tubules. Granular degeneration of tubular
cells,
$ ' .
» . Brd |  4tn Much albumen. Capsular thickening. Dilatation of afferent vessels, Hyaline degeneration of afferent
'15f C. C. : : arterioles and capillaries, Granular and Hyaline degeneration of tubular cells and
occasionally disintesgration of cellular protoplasme Desguamation in ascending loop
of Henle.
3rde 4th _ None passed ' ' Marked granular degeneration and some hyaline change in tubular cells, Desquamation in
14, R. T, » ascending loop of Henle. Hyaline degeneration of afferent vessels and capillaries,
ond 4th ' Trace of albumen Marked granular and pre-evident hyaline degeneration of tubular cells. Considerable
15 Mrs S. licated with Puerperal ?ever. ‘ desquamation and proliferation in ascending loop of Henle. Much granular debris in
Compli ,g tubules. Slight hyaline degeneration in afferent arterioles and capillaries,
4th 4£h : None passed ‘ Bmbiryonic Malpighian corpuscles present. Dilatation and hyaline degeneration of
16, M. M. . .. . ' affersut vessels, Granular degeneration of tubular cells, Desquamation in ascendin
: Complicated with Varicella. . _ ‘ loop of Henle. g
b 15th Much albumen. Capsular thickening. Small quantity of capsular debris. Rupture of capillaries., Gran-
17. C. V. ' ot 1 Moningitise : ular degeneration and some disintemgration of tubular cells, Desquamationnand pro-
Complicated with Mening liferation in ascending loop of Heunle.
19th, Trace of albumen. Hyaline dggengration of afferent arterioles and capillaries, Granular and hyaline
18, J. W 3rd degeneration in tubular cells,
: S1st Much albumen. Considerable capsular debris. Slighr capsular thickening, Very slight increase of
. h : . : '
19..B, T, 5t

nuclei. Hyaline degeneration of afferent vessels and capill

' aries. Considerable
separation of the tubules,

. . - onia. , . :
Complicated with Broncho-pneun Granular degeneration and hyaline change in tubular cells.
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PLATE XIII.

Fig. I. Section'from Case No. 12,showing the distended and congested

condition of the blood vessels.

Fig. II. BSection showing hyaline degeneration of the tubular

epithelium.
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PLATE XIV.

Fig. I. Section of tubules from Case No. 10, showing separation of
the cells in the ascending logp of Henle both from their

basement membrane and from one another.

'Fig. II. Section of tubules from Case No. 15,showing a very marked

pfoliferation of cells in the ascending loop of Henle.



OBSERVATIONS UPON THE CASES O0F CLASS III.

The cases of thié class comprise severe cases of scarlet fever
dying from the sixth day of iliness onwards. They were all admitted
to Hospital during the acute stage of the disease, except the last
one,vof which there is no previous history. In all the cases the
rashes were well marked and in some instances were intensely develop-
ed. With five exceptions, in which there was a trace of albumen, the
urine wae clear, and it was only dimingshed in quantity in cases Nos
9% and 27. Glandular enlargement, ulceration of the throat, nasal
, discharge and otorrhocea were generally present. The temperature ran
into high registers and in neafly all the cases there was consider-
able delirium and marked restlessness. Two of the patients suffered
from Broncho-pneumcnia, one had Eudocarditis and another was the sub~
ject of Puerperal Feverl

The post mortem.macroscopicél examination of the Kidnéys showed
slight enlargement with a degree of fatty degeneration and some conges
tion of the pyranids. In addition there was generally present marked
ulceration of the fauces and palate, some pulmonary congestion, swell-
ing and inJection of the Peyer's patches aﬁd golitary glands of the
intestine and a varying degree of -albuminoid degeneration of the

cardiac muscle.

Pathological alterations observed in the Kidney.

Microscopically the most mérked features in the kidneys of these
cases are an infiltration of the intergtitial tissue with small cells
and tubular degeneration. The cells found in these infiltrations
are of various kinds but the majority consist of those, to which Coun-

cilman/
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cilman has given the name of "Plasma Cells", the reason for this
name being that they exhibit the same staining reactions as the

plasma cells, which were first described by Unna<8,

Cellular Infiltration.

The plasma cells are easily distinguished from their surrounding
elements boih by their characteristic staining and by their minute
histological features. With alkaline methylene blue the protoplasm
is quite depply stéined and this is maintained even after the use of
some counterstain. The two stains most frequently used in the pre-—
sent work were Polychrome Methylene blue and é 1% solution of Orecin
in absolute alcohol. With this combinstion the nucleus is stained a
deep blue and the protoplasm a lighter blue while the protoplasm of
other cells is coloured a purplish brown. They can also be differ-
entiated by Ehrlich's triacid stain, with which the nuclei are colour-
ed a faintly greenish blue and the protoplasm a lilac red. These cells
~are very irregular in shape and vary somewhat in size but are generally
larger than a leucocyte. As will afterﬁards be shown these cells are
found both in the intErstitial tissue and in the smaller blood vesgels.
This is mentioned here in order to point out the facts that the irr-
egularity in their shape is most marked after they have left the
vessels and also that while they are situated within the capillaries
they are smaller in size than subsequently. They usually have one
nucleus but sometimes two and very occasionally three nuclel are
seen in the one cell. Thé neucleus gtains very deeply, especially
round the periphery, and throughout its body there are seen many
coarse chromation granules. It is generally eccentrioally placed.

The protoplasm stains Characteristically,as already describedj,and is

very/
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very demnse but does not contain free granules. Councilman has as—
cribed to the fully formed plasma cell the power of ameeboid

movement and the greatvirregularity of shape, often exhibited by them
is certainly very suggestive of this phenomenon. He also described
and figured mitotic figures and considered that this process of div-
ision was of frequent occurrence but the most careful search has
failed to detect any such appearances in the specimens examined.

In case No. XX1, which shews these cells in their eérliest stage,
they are found to be situated in the boundary zone and pyramidal por-
tion of the section. They lie between the tubules,in groups of two
or three together,and frequently are seen inside the smaller vessels
'bﬁt are never found within the tubules. In this case the cortical tis-
-sue is quite free from infiltration and the presence of these'cells
during the early stage ig unassociated with any marked emigration of
leucocytes or with any great degree of tubular degeneration. In the
majority of cases however, these plasma cells are foundstogether with
emigrated leucocytes and desquemated epithelial cellsyin the form of
small areas situated in the superficial cortex and having a distinct
relationship to the Malpighian corpuscles, while in the most advanced
cases large tracts of the cortical tissue are replaced by the infil-
trating cells, and in the pyramidal porBion the cells are seen lying
beéween the tubules in lérge numbers.

There have been many opinions held as regards the origin of
these plasma cells. Originally no distinction was made between them
and the emigrated leucocytes and their presence was ascribed to a
septic state dependent,in all probability,upon the throat condition.
Subsequently they were looked upon as derivaties from the prolifer-
ation of the connective tissue cells and in 1897 Councilman

enunciated the theory that they were derived by proliferation of the
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capillery endothelium. In the feollowing year, however, he clianged

his opinion and then concluded that they owed their origin to the blood
and were mono-nucleated leucocytes in an altered condition and to

this source their origin is at present ascribed. That they are distinct
from the poly-morpho-nucleated leucocyte is quite evident when the
differences in the structures of each are considered and there is

no difficulty in differentiating them from the degenerated epithelial
cells; but between them and the mono-nucleated leucocyte, the differ-
ences are not so marked and in the areas of infiltration there are
frequently seen cells, which it is difficult to differentiaté either
as mononuclear leucocytes or plasma cells and which are in all pro-
"bability transitional from between the two. In the case of their ori-
gin being due to proliferation of the connective tissue cells it is
difficult to understand how so many cells could originate from so
small an amount of tissue and also it must be remembered that in the
adult kidney nearly all the connective tissue is limited to the pyram-
idal portion of the organ whereas these cells are found in very large
numbers in the cortex. ‘Further the absolute digsimilarity both as

- regards staining reactions and minute anatomy between these cells and
the connective tissue corpuscles is a strong factor in opposition to
thigs view. The former objection holds in regard to their origin by
proliferation of the capillary endothelium and it is to be noted
further that these cells are quite distinguishablé and different, in
Character from the cells,which are found in the glomerular capillaries
in the cases of Class I. and which are undoubtedly derived from the
endothelium lining the capillaries. On the other hand in support of
the view that they originate from the blood are the facts that they are
frequently seen in the interior of vessels and that, even when present
in large numbers,they'have a distinct relationship to the intertubular
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arteries. Also as regerds their origin from mono-nucleated leucocytes
there is the similarity in structure between the two cells. They are
,’both.large cells with eccentrically placed nuclei and in each case

the protoplasm forms a large part of the cell, is non-granular and is
bagophilic in its staining reactions while the only makked difference
between them is in the staining power of their nuclei. Further the
probability of their being possessed of the power of amoeboid movement
is in favour of this origin and the fact that they are occasionally
seen in the act of passing through the vessel wall strongly supports
this view. Einally it is to be stated that this transformation from
the leucocyte to the plasma cell takes place in the blood vessels as
well as in the tissues,as is prevved by the fact that fully formed |
plasma cells are found in both situations.,

Although it has been definitely shown that the ptasma cells are
derived from the mond-nucleated leucocytes ,of the blood the signifi-
cance of their presence in fheiﬂ$ergtitial tissue is still a matter
of doubt. Considering their origin it would be expected that they
would have a protective influence but this is very doubtful. That
they are not acting as phagotytes is certain and some observers state
that they are to be seen situated in the interior of other cells,
apparently undergoing digestion ,put this is not found in the present
circumstances. Their migration from the blood vessels may be due to
a bositive chemiotaxis but,if this is the case,the chemiotéctic in-
fluence musgt arise from toxins as the presence of bacteria in any
of the sections examined could not be demonstrated and no protozoan
parasite was seen. In view of the fact that ﬁhey bnly occur in late
cases it has been suggested that they have a reparative function but

this view is incompatible with their origin from mono-nucleated leu-
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cocytes and there is no evidence of their being able to form new tissue,
On the other hand their presence in any number is always associated
with great tissue destruction,and considering the close relationship
between these cells and thé degenerated tubules and also the fact that
such a degree of tubular degeneration is never found in any of the
specimens unless the cells are present in very considerable numbers,

it seems most probable that they are an important factor in the pro-—
duction of this tubular degeneration. Beyond this the part played

by the plasma cell is still a matter of doubt.

In addition to the plasma cells other elements are seen in the
areas of infiltration, There arg many polymorpho—ﬁucleated leucocy-
tes, which are found lying both between the tubules and sometimes in-
side these structures. Lymphocytes are present,and Bransitional forms
between the leucocytes and plasma cells, as already described, are
seen in much smaller numbers. IEpithelial cells in various stages of

degeneration, derived from the disintegrating tubules, are present in
1arge numbers and frequently a. few red corpuscles are found.

Tubular Degeneration.

These areas of infiltration are the seat of very marked tubular
degeneration, so ﬁuch g0 that in the cent?al portions no tubular
structure is left. All the epithelial cells have become separated from
their bagement membranes and from one another and are seen lying separ-—
ately among the other elements. Towards the periphery of these areas
the degeneration is less marked but the tubules are unduly separated
from one another, the intervening spaces being filled up with infil-
trating cells. The degenerative changes ,taking place in the tubulary
epithelium are aé follows:— Firstly, the cell protoplaSm becomes
granular. This is followed by swelling of the cell so that the lumen
of the tubule is nearly or completely lost and at the same time the
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nucleus becomes denger and stainsg ﬁore deeply throughout its whole
body while the chromatin granules, as individual elements, are lost.
The cells next become separated from their basement membranes and from
one another and so the basement membrane is the last remaing of the
tubular structure. The membrane remains for a time after the desqua~
mation of the cells but eventually becomes broken up and thus the
tubular structureris lost. Many of the cells remain in this stage of
degeneration but in others there is a further destruction. The nuclear
membrare appeérs to rupture and instead of the pyknotic nucleus there
~are seen scatbttered through the cell many deeply staining granules.
This rupture of the nuclear membrane takes place on one side only so
that,while a portion of the outline and body of the nucleus remain in-
tact,the chromatin granules of the rest of it become scattered through-
out the cell,and in places,showing the most marked degeneration,they
are also scattered about in the intercellular spaces. Eventually the
nucleus disappears entirely and only a mass of granular protoplasm
is left. In these areas of degeneration no hyaline change of the
cell protoplasm is ever found. |

A few of thege epitheiial cells exhibit appearances very sugges-—
tive of phagdcytosis, the cells that are being digested being most
frequently red blood corpuscles and very occasionally polymorpho-nuc-
cleated leucocytes. The corpuscle or leucocytes are seen Lo be situated
inside the cell protoplasm and are surrounded by a distinct clear zone.
The latte¥ cells are always much degenerated. Lyonzghas degscribed
phagocytosis in the kidneys of rabbits poisoned with Diphtheria toxin
but in his cases it was always the cells of the collecting tubules
that showed this phenomenon and the cells otherwise were apparently
in a normal cdndition. In the present cases it is only seen in the
cells of the convolutéd tubules and only in these after they have be-

come/



come separated from their basement membrane and from one another.
This phagocytosis is always associated with considerable tubular des-
truction and is only seen in cases showing a marked degree of infil-
tration.

ITh addition to this marked destruction of the tubules in the areas
of cellular infiltration there is considerable tubular degeneration of
the granular variety in other parts of the secﬁion and many off the cells
in the convoluted tubules and ascending loops of Henle show fatty de~
generation. Also many of the smaller vessels exhibit a slight degree
_of hyaline degeneration while a few cases show hyaline thickening of
Bowman's capsule and occasionally some very slight increasé in the
number of nuclei seen in the glomeruli. All these changes however have
beén_fully described and do not require to be referred to in any de-—-

tail here.

These pathological alterations of the kidney, which have Just been
described, are collectively known as acute intestitial nephritis and
they occur with great regularity under certain circumstances. With the
exception of three specimens ,all the cases examined in this work, which
were not complicated with late Scarlatinal nephritis and,which survived
for a period of six days or longer from the commencement of the fever,
exhibitedthese conditions. And apart from these circumstances the
cellular infiltration is never found. In some text books plates are
given showing a marked degree of glomerular nephtitis together with an
intersitial infiltration and these conditions are represented as being
those uéually found in Scarlahinal nephritis. This seems entirely
erroneous as the interstitial infiltration has never been found assoc-—
iated with any marked degree of glomerular nephritis and does not

occur in cases which,during life, showed signs of nephritis. In some



cases 6 glomerular nephritis there is a limited leucocytic infiltration
of the tissue immediately surrounding the Malpighian corpuscles but the
infiltrating cells are always leucocyteg and never have the characters
of plasma cells. The degree of development of this infiltration has a
direct relationship to tlhe duration of the fever, TFor in cases No.
XXI to No. XXVI, which survived for periodgéfrom gix to thirteen days,
it is seen to occur as small localized areas,while in the remaining
cagses, which died from the thirteenth day onward,it is more general-
ized and in the last two specimens examined the greater part of the
cortex has been replaced by the.infiltrating cells.

In spite of this very considerable destruction of the tubules it is
a remarkable fact that the character of the urine was very little
affected. In a few cases there wag some diminution of the quantity pas-
sed and in five instances there was a very faint trace of albumen but
in the remainder of the cases it was normal. #&lso it is to be noted
that none of the patients showed any marked symptoms of uraemic
poisoning beyond some restlessness and delirium. The former fact
would point to the Malpighian corpuscles as being the structures
through'which the albuminous constituents of the urine are excreﬁted,
for.in this class these stfuctures showed only very slight degener-
ation, and this deduction is further supported by the fact that cases,
which were associated with considerable albumgnuria during life ex-
hibited marked degeneration of the glomerular capillaries and proli-

feration of the capsular epithelium,as was shown in Class I.




TABLE _OF
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CA3ES Ik CLASS TIX.

No. of Cage. Day of illmness Day of Urine. N
on adnission, Death. 7777
20- Su w. 2nd Bth No Albumeno
21, L. B, 3rd. 6th Paint trace. of albumen.
23. J. 4. 3rd. 'Qﬁh. No albumen.
Pneumonic consolidation of right lung found post mortem.
‘25, C. S. 2nd. 10th. Trace of albumen.
Complicated with Broncho-pneumonia. Diminished in gquantity.
24, L, D. ? ? ?
25, Mrs. D. 2nd 1oth Trace of albumen.
Complicated with Puerperal fever.
26, E. WC. Brd. 24th No albumens
7. J. D Srd. 18th Trace of albumen.
T Diminished in quantity.
) 28& J. M’K. 3rd. 20th No @lbumen.
E Commencing endpcarditis found post mqrtem.
29 L. W ? ? " Very small amount of albumen.

Pathological _chanpes in  the Kidney.

‘Plasma cells in pyramidal and boundary zome. Capsular debris. Hyaline degeneration
of capillaries. Granular depgeneration and disintegration of protoplasm in tubular
cells. Desquamation in ascending loop of Henle.

Areas of plasma cells. Capsular thickening. Very slight increase of nuclei. Hy-
aline degeneration of afferent vessels and capillaries. Granular degeneration and
disintegration of tubular cells,

Small areas of inFiltration and tubular degeneratiomn. Capsular thickening and very
slight proliferation. Dilatation of the afferent veszsels. HNyaline degeneration of
afferent arterioles and capillaries, Granidlar degeneration in tubules. Desquamation
in ascending loop of Henle.

Small areas of infiltration and tubular degeneration Very slight increase in
number of nuclei in glomeruli. Slight separation of tubules,and granular and
hyaline degeneration in these structures., Hyaline globules in tubules, intsestitial
tissue and capsular spaces,

Small areas of infiltration and degeneration. Marked nuclear Ffragmentation. Hyaline
degeneration of afferent vessels. Granular degeneration of tubular cells.

Large areas of infiltration and degemeration. Marked nuclear fragmentation., Somuo
separation of tubules. Granular degeneration and disintegration of tubular cells
Desquamation and proliferation in ascending loop of Henle. Slight gquantity of capszul-
ar debris.

Areas of infiltration and degeneration. Nuclear fragmentation. Phaggcytosis. Cap-
sular debris. Hyaline degeneration of afferent vessels and capillaries. Granular
degeneration of tubular epithelium.

Considerable infiltration and degemeration. Nuclear fragmentation., Slight separation

of tubules. Hyaline degeneration of afferent vessels, granular degeneration of
tubular cells,

Much-infiltration and degeneration. Marked nuclear fragmentation. Phagocytosis,

Very slight increase in number of glomeruli. Slight hyaline degeneration afferent
vessels,

Marked infiltration and degeneration. Capsular debris, Granular degeneration
of tubular cells,






Section from Case No. 22,showing an area of infiltrating

cells. Low power.







Fig. 1.

Fig. II.

PLATHE EVI.

Section through pyramidal portion of kidney from Case

. No. 20. High magnification. Between the collecting tubules

are seen a few plasma cells in groups of two or three to-

gether.,

Séstion through the cortex from Case No. 29, showing

marked cellular infiltration and tubular degeneration.

High power.
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PLATE XVIT,

Section through cortical tissue,bf kidne& from Case No. 28,
showing cellular infiltration and tubular degeneration.

The section was stained with Polychrome-Methylene Blue and
Orcein. The staining reaction of the Plasma Cells and de-
generating epithelial cells are well shown. The nuclear

fragméntation of the degenerating cells is also represented.
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PLATE XVIII.

Section through cortical tissue of kidney from Case No. =7,
stained with Alum~haematoxylin and Eosin, showing interstitial
infiltration and tubﬁlar degeneration. The plasma cells are
seen both in the interstitial tissue and in the smaller blood vessels.,
Their staining reaction as compared with the degeneratifng
epithelial cells is well shown. There is also seen a polymorpho-

nucleated leucocyte in process of being digested by a degener-

ating epithelial cell.
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SUMMARY.

This examination of the renal tissue of patients, dying during an
attack of Scarlet Fever, waé undertaken with a view to ascertaining
" the various pathological altérations found at different stages in the
course of the fever and df finding out how far some of the clinical
features of the casges could be accounted for by the pathological changes.,
The cases were divided into three groups, the divisions being orig-
inally basdd upon their clinical featurés and it was found that the
pathological changes coincided with this classgification.

Under Class I. Cases, with a definite history of acute nephritis
commencing about the third week, were discussed. In these the changes
were always well marked and'were most characteristic. They primarily
affected the Malpighian corpuscles and consisted of proliferative and
degenerative changes of the glomerular capillaries, of the afferent
vessels and of the cells in Bowman's capsules. The tubular changes
were less characteristic and were largely secondary to the alteramioﬂs
in the Malpighian corpuscles. In connection with the primary chénges
it was shown that all of them, if sufficiegtly advanced would cause a
diminution in the quantity of urine excreted and this fact is fully
borne out by reference to the clinical histories of the cases. It was
found that the albuminuria was most probably ascribable to the changes
in the Malpighian corpuscles and that the haematuria arose from direct
haemorrhage into the tubules. Tube—-casts, bothh in process of formation

and in the fully formed state, were frequently found,and it was
pointed out that all tube casts,reaching the urine,were most probably
formed in the smaller junctional tubules and that their granular por-
tions resulted from the disintegration of the cells of the convoluted

tubules/
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tubules and ascending loops of Henle while their epithelial elements
were derived from the desquamated cells of the latter structure.

The second class included cases dying within a few days of the
onset of the fever. In these specimens the pathological changes were
neither so marked nor so characteristic. They consisted of granular
and hyaline degeneration of the tubular epithelium,desquamation and
proliferation of the cells in the ascending limbs of Henle and hyaline
changes in the smaller blood vessels. Of these changes special
reference is drawn to the hyaline degeneration of the tubules with
the>éubsequent disintegration of the cells and the liberation of the
hyaline globules‘into the interior of the tubules and into the inters-
titial tissue and also to the proliferation of the cells in the as-
cending portions of Henle's loops, neither of which conditions have
been previously described in detail.

Under class III, cases, dying after a period of six days or
more were described‘and in these the morbid changes consisted of an
infiltration of the lmtiesstitial tissue with cells, derived from the
blood, together with a high degree of tubular degeneration. It was
foﬁnd that this infiltration varied in its intensity according to the
duration of the fever and was never present before the sixth day énd
was evident from that day onwards in all cases except three.

It is thus seen that although most of the structures in the
kidney may be affected during an abiack of Scarlet Fever, the patho-
logical changes present are definitely related to certain clinical
phenomena and occur at certain stages in the course of the disease.
Firstly, there is a glomerular nephritis occurring in cases, which
during life showed unequivocal evidence of adute nephritis; ®econdly,
there is a degenerative nephritis found in very severe cases dying

within a few days of the onset of the illness, and lastly, there is
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an acute interstitial nephritis associated with severe cases, which
survived for a longer period than six days from the commencement of

the f eyerl’
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CLASS 1.

CASH 1:-
EW., aged 2. Admitéed‘on June 17th, 1904.

No symptoms were observed until the day before admission into
hospital, when it was noted that the patient's whole body was swollen.
‘On the evening of the same cday he complained of feeling sick and‘of a
sore-~throat, and vomited several times.

On admission the child was almost in a moribund condition. The
temperature registered 101.4, the pulse nﬁmbered 144, and the respira-
tions averaged 92 per minute, He was pale and anaemic and there was
some swelling of £he face, and also to a less degree of the feelt and
legs. There was some commencing desquamation of the skin on the toes.
The respirations were very hurried and examination of the chest showed
some impairment of the percussion sound over the left side behind; over
this area the breath sounds were very tubular in quality and inspiration
was accompanied by abundant mucous rales. Clear serous fluid was ob-
tained by aspirating with a hypodermic neédle. Cver the rest of the
chést the breath sounds were accompanied by coarse mucous rales. The
heart was normal. Only a small gquantity of urine was obtained and
this contained a. large deposit of albumen upon boiling and a trace of
blood. Microscopical examination showed the presence of a large num-
ber of granular and of a few hyalihe casts, There were numerous red‘
blood cells and a congiderable quantity of epithelial debris. The -
patient did not rally and died 25 hours after admission.

The most marked changes found in the kidﬂey were situated in the
Yalpighian corpuscles. The glomeruli were prominent and for the most
part filled the Bowman's capsules.  In places,where there was any

space/



space between the capsule and the capillary tuft,it was largely occupied
by granular material. The number of nuclei in the glomeruli were
excessive and the glomerular capillaries, when their outlines could

be distinguished, were seen to contain many cells and small masses of
non-nucleated grahular material. The walls of the capillaries were
swollen. In many of the glomeruli the capillary structure was nearly
lost and the glomerular capsule appeared to be filled with a more or
Tess structureless mass, in which were embedded numerous nuclei. Some
of these nuclei had the characters of the polymorpho-nucleated leucocytes
bﬁt generally they simulated the nuclei of the encothelial cells of the
capillaries. There was sone véry slight hyaline degeneration of the
afferent vessels. Most of the cells in the convoluted tubules showed
some granular change and in a few of them the protoplasm had undergone
hya;ine degeneration. The majority of these tubules contained small
quantities of granular material and some of the junctional and collect=-
ing tubules were filled with red blood corpuscles. Many of the cells
of the ascending loop of Henle had become separated from the basement
membrane. Casts in small numbers, consisting of the granular and hya-
line varieties, were seen and these mostly occupied the junctional

tubules.
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CASH 11—~
J.T., aged 6. Admitted on July 12th, 1904.

Patient's sister had been admitted suffering from Scarlet Fever
on July 7th, and enquiry elicited the fact that about a fortnight be-
fore the onset of the present symptoms a slight rash had been noticed
on the skin of this patient, but as he did not appear ill and made no
complaint no notice was taken of it.

On admission he was extremely ill. The temperature registered
97.8, and the pulse was soft and numbered 152, and the respirations
averaged 45 per minute. The face was pale and slightly puffy but no
pitting on pressure was found in any region of the body. There was no
visible desquamatbtion. The only indication of a recent attack of Scar-
let Fever was a somewhat congested throat, with slightly enlarged glands
in the neck. The breathing was difficult and coarse rales were heard
all over both lungs. There was relative dullness at the right base
and all over this area the breath-sounds were diminished in volume.

The abdomen was a little distended and there was slight dullness in both
flanks. 7o urine was available for examination. The patient died
on the morning following the day of admission.

Post-mortem examination revealed a considerable quantity of fluid
in the right pleural sac and a smaller amount in the left. Both lungs
were passively congested. The pericardial sac contained a little clear
gserous fluid and the heart was normal. Clear serous fuild was found
in the peritorieal cavity anc the abdominal glands were somewhat enlarged
and congested, especially those which drained the ileo-caecal region
of the gut. Some of the solitary glands and glands of Peysr were en-—
larged and the latter were in some instances markedly congested. In
the kidney the pyramids were intensely congested, the cortices were not
thickened but there were evidences df catarrh, this being most marked

in/



in the right kidney.

The Malpighian corpuscles were the seat of the most marked change.
There was some slight thickening of some of the Bowman's capsules owing
to proliferation of their cells. The capsular spaces contained a little
granular material. There was some destruction of the capillary struc-
ture and an excessive number of nuclei in the glomeruli. Most of these
nuclei had the charactersof endothelial cells, but a few were distinct-
ly polymorpho-nucleated leucocytes. The afferent arterioles and some
éf the capillaries showed slight hyaline degeneration. Many of the

ferent vessels and in some instances the glomerular capillaries were
dilated and filled with blood corpuscles, and some of the glomerular
capillaries had ruptured giving rise to large blood containing spaces;
There was some slight separation of the tubules from onevanother and
many of them appeared to be dilated. IMost of the cells in the con~
voluted tubules exhibited some granular degeneration and in a few in-
stances the cell protoplasm had undergone hyaline degeneration, this
latter change being associated with loss of the nyclear staining. Some
of the convoluted tubules contained small quantities of the granular
matter, and h¥yaline and granular tube-casts were seen in some of the
collecting tubules. Many of the collecting tubules and loops of Henle
were filled with blood éorpusclés, this being most marked in the bound-
ary zone. In the pyramids and boundary zone the vessels were dilated

and filled with blood cells.
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CASE 111:—
' B.T. Admitted on Oct. 5th, 1904.

'No symptoms were noticed until the day before admission into hos-

pital When‘swelling of the face wasg observed. On admission the patient
"looked very ill, she was cyanosed anc there was swelling of the face and
considerable oedema of the body and limbs. The pulse was weak, irregu-
lar and numbered 14C ahd the respirations were laboured and registered
56 per minute. Ixamination of the chest showed that there was flu;d

~.din both pleural sacs. The heéﬁ was normal. Only one oz. of urine was
obtained and this was dark in colour and smoky in appearance. It con~
tained a considerable quantity of albumen and some blood. Microscopi-
cal examination showed numerous blood celis, granular casts, a few hya-
line casts and some granular epithelial cells. She became steadily - .
worse and cdied at 12.5 pwm. on Cctw .6th, thirty-two hours after ad-
mission into hospital.

Post—morpem,examination showed the presence of some clear serous’
filuid in both pleural sacs and the lower lobes of both lungs were col-
iapsed, firm in consistence and dark red in colour. The heart muscle
was pale but the valves were normal.  There was no fluid in the peri-
tbneal cavity and the liver was passively congested. Eoth kidneys
were of normal size. There was much congestion of thé pyramids anc the
cofiices were pale and slightly swollen.

© Microscopical examination of the kidneys showed the chief lesion
t0 be situated in the Malpighian corpuscles. The glomeruli were not
sé prominent as in th2 two preceding cases but there was some increase
in the number of the nuclei present and the increase consisted in the
most part%proliferaﬁed endothelial cells. The structure of the zlom-
éruiar capillaries was in places indistinct. The capsular spaces were

almost/ -



almost free from debris, and there was no proliferation of the capsular
endothelium. There was some dilation of the afferent arteries and oc-
casionally thre was seen some slight hyaline degeneration of the ves-
sels, The epithelium of the convoluted tubules showed a slight amount
of granular degeneration and these tubules together with the ascending
loops 6f Eenle contained a small amount of granular looking debris. The
collecting tutules were normal and did not appear to contain any casts.
There were some large extravasations of blood around the intertubular

vessels in the cortex.
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CASE 1V:i-
A.A., aged 6. Acdmitted on Dec. 2nd, 1901.

There was nothing noticed about this patient until four days be-~
fore her admission into hospital when her mother observed that her face
was swollen.

On admission the child was extremely ill. The temperature re-
gistered 100.6, the pulse was almost imperceptible and the respirations
numbered 60 per minute. Her face was very puffy and pale and tieres was
marked general oedema. There wasg a double cardiac murmur presystolic
and systolic in rhythm,bestheard over the apex. There was no enlarge-
ment of the arsa of pre-cerdial dullness. There were signs of Tluid
in}both pleural sacs. 7o urine was obtained. The child never ralli-
ed and died on the day after admission.

- Microscopically some of the EBowman's capsules were swollen and .
some showed a slight degree of proliferation of the endothelium. There
was an increase in the number of the nuclei in the glomeruli, most of
them being endothelial in character, and the glomerular structure was -
in places indistinct. There was a slight amount of hyaline degeneratiol
of the afferent vessels and to a less degree this change was seen in the
glomerular capillaries. These vessels were not dilated. The cells in
the convoluted tubules were granular but did not appear to be much
swollen. The tubules contained a considsrable quantity of granular
material and in some instances it took the form of a reticulated net-
work. There was some granular degeneration in the ascending loop of
Henle and many of the cells had become separated from the basement mem-
brane. Very few tube casts were found and these were mostly granular

in character and were éituahed in the junctional tubes.
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CASE V-

3.G. aged 2. Admitted on Aug. Sth, 1904.

Illness began eighteen daysbefore admission into hospital with sore
throat and cough. . The rash was first Seen on the same day.

On admission the temperature registered 102.6, the pulse numbered
128 and the respirations averaged 54 per minute. There was commencing
des@uamation on the feet and the skin on the body and limbs was harsh
and dry. There was some oedema of the body and limbs and some puffi-
ness of the face. The urine, of which only a small quantity Was‘pass-
ed, contained blood and albumen. On the day following admission the
patient became worse, the temperature being higher, the respirations
fagster and more shallow and having the characters of the uraemic asthma
type and the pupils being dilated. Examination of the chest revealed
some fluid in the right pleural sac. The heart was found to be normal.
The patient died on Aug. 10th.

Post-mortem examination showed that there was fluid in both pleu—
ral sacs anc¢ that there was some consolidation4of the lower part of the
lower lobe of the right lung. The kidneys were congested, especially
in the pyramidal portions, and the cortices were swollen and showed
some indistinctness of the normal markings. |

Microscopically the chief lesion found in the kidney was situated
in the HWalpighian corpuscles. Therevwas some very slight proliferation
of the capsular epithelium and the capsular spaces contained a small
amount of granular debris, The capillary structure was in some places
indistinct and rarely was seen complete necrosis of a glomerular tuft
of capillaries. There was a slight increase in the number of nuclei
in the glomeruli. There was no dilatbtion of the afferent vessels or
glomerular’capillaries. Eoth these structures however showed very

slight/
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slight hyaline degeneration. There was slight separation of the tu-
bules from ons another and the cells of the convoluted tubules had under-
gone some degree of granular degeneration while a few showed well-marked
hyaline changes. In the ascending loops of Henle tlhie cells had be-
come separated from their basement membranes and in a few of the Junct-
ional tubules casts, hyaline, granular and ebithelial in character ,
were seen, The vessels in the pyramidal zone were dilated and filled

withh blood corpuscles.
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CASE V1:i-

J.S., aged Z. Admitted on ilovember 19th,1902.

Illness began about ten days before admission into hospital with
sore-throat, siclmess and vomiting, and slight cough. The rash was
noticed on the second day 6f illness.

On admission the temperabure was 98, the pulse numbered 128 and the
regpirations averaged %4 per minute. Thére was no evidence of any
previous rash and there was no desquamsation. A marked smoothness of
the skin on the hands and feet suggested the possibility of desquama~
tion having been completed, There was nothing abnormal in the con-
dition of the tongue or throat and there was no glandular enlargement.
The heart and lungs were normal and the urine was free from albumen.
The rest of the history of the case is incomplete but it appeared
that the patient became the subject of acute nephritis about the 25th
day of the illness, at which time there was a merked diminution in the
quantity of urine excreted and the presence of albumen was detected.
There was no rise of temperature until the day before death when it
suddenly entered very high registers. She died about the 30th day of
illness.

Microscopical\examination of the kidney failed to reveal any pro-
liferation.of the capsular epithelium. Thére was some increase in the
nulmber of nuclei in the élomeruli and the glomerular capillary struct-
ure was indistinct. The vessels throughofthe section were distehded
withh blood corpuscles., Around most of the glomeruii and especially
around those in the extreme cortex there was some slight leucocytic
infiltration and in some instances there was formation of peri-glomer-
ular connective tissue. Soms of the afferent arterioles were dilated
and had undergone slight hyaline degeneration. Theres wasg some separa-

tion of/
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of the tubules,andkascending loops of Henle were marked granular and
swollen. Some of them exnibited disintegration oft the peripheral
protoplasm and in a few places hyaline degeneration of the tubular cells
was seen., All the tubules contained much granular debris and in some |
of the convoluted tubules this material had assumed a peculiar form,
being found in small separabte masses having Véry much the shape of a
half-moon. The junctionai and collecting tubules contained many granu-

lar and a few hyaline casts.
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Tllness began on the day before admission with headache, sickness,
vomiting and sore~throat. The rash was first seen on Jan. 23rd.

On admission the temperature was 101.8, the pulse numbered 128 and
the respirations averaged 28 per minute. There was a vivid and wide-
gspread scarlatinal rash. The tongue was furred and peeling at the
edges. The fauces, palate and tonsils were congested and there was
slight ulceration of the right tongil. Examination of the chest and
the abdomen was negative and the urine was free from albumen. On Jan.
29th it was noted that the temperature was still febrile and that there
was some prolongatioh of the first sound at the apex but otherwisge the
patient's condition was satigfactory. The cage ran an ordinary course
up to NMarch 19th at which time the patient was up and going about.
During the afternoon of that day however he complained of headache and
the evening temperature was found to be 102.8, while examination of the
urine showed that it contained albumen and blood. In the next few days
the temperature remained sub-febrile and the urine, which was diminish-
ed in quantity, still contained albumen and blood. Microscopical
exanination of the gediment showed that it contalned numerous red and
white ©blood corpﬁscles and many tube casts. The largest number of
these were coarsely granular but there were aiso many epithelial and a
few blood and hyaline casgts. From this time onwards the patient steadi-
ly grew worse, the amount of urine passed diminished and the quantity
of albumen was maintained. Fe died on MNarch 27th, that being the
4%rd day of illness.

Post-mortem examination showed that both the lungs were ocedamatous
and that the layers of the pleura over thé lower lobe of the left lung
were adherent. There was no fluid in the pleural sacs. The heart
was normal.‘ The spleen was enlarged, weighing 3§ ozs., and on-seotion

showed/



showed numerous minute hemorrhages. The kidneys weighed 2% ozs. , and
the cBrogules were non-adherent. The cortices were thickened and very
catarrhal and the pyramids showad marked congestion.

On section it was seen microscopically that some of the Bowman's
capsules were swollen and appeared to Le thickened although there:ﬁase
no evidence of any proliferation of their cells. The structure of the
glomerull was somewhat indistinct, and there was some increasge in the
number of nuclei seen in the Malpighianvcofpuscles. These nucleli mogt-
-1y had the characters associated with endothelium but there were also_a
few polymorpho—nucleated leucocytes -and lymphocytes present. There was
no .evident dilation of the afferent vessels but some of them showed
digtinct hyaline degeneration and this change was also noticeable in
some of the larger arteries. There was slight granular degeneration
of the cells in the convoluted tubules and also to a more marked degree
of the epithelium of the asgcending loops of Henle. There was some
vacuolation of some of the cells of the collecting tubules and a few
granular casts were seen in this situation. Around some of the Maipigh-
ian corpuscles most affected there was a slight infiltration of the sur-
rounding tissue with leucocytes and in some instances there appeared to

have been some proliferation of the connective tissue cells themselves.
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H.P., aged 20. Admitted on Oct. 1st, 1903.

Tllness begén on the day before admission into hospital with sick-
ness, vomiting and sore-throat. The rash was noticed on the évening
of the same day. '

On admission the temperature registered 101, the‘pulse averaged
152 and the respirations numbered 30 per minute. A brilliant rash
covered the whole of the body and limbs. The throat was much congest-
ed, the tonsils were enlarged and there was some superficial ulceration
of the right tonsil. The glands at the angles of the Jjaw were slight-
iy enlarged. The heart and lungs were normal and the urine did not
Qbﬁtaiﬁ any albumen. After a sharp attack of Scarlet Fever thig patient
made favourable progress up to Oct. 28th, on which day, that is during
the fourth week of illness, she complained of headache and sickness
énd it was noticed that her face was swollen, bothh eyes being almost
closed by oedema. The urine was slightly diminished in quantity and
éontainéd blood and albumen. On Nov. 1llth,it was noted that the
patient had grown steadily worse, the quantity of albumen had increased
and the amount of urine passed was less. Vomiting was frequent and
even small quantities of milk were retained in the stomach with diffi-
éulty. There was some commencing ulceration of the buccal mucous mem-
brane. Turing the second week of December there was a slight improve-
ment but it was not maintained and the patient died on Dec. IOth, that
being the 73rd day of her illness.

Post-mortem examination showed that there were adhesions of the
ﬁieural surfaces over thellower posterior aspects of both lungs. BothA
iungs were congested but there was no consolidation. The heart was
normal. The spleen was considerably enlarged, firm in consistence aﬁd

the Malpighian bodies were very prominent. The liver was much en-

larged, weighing/
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welghing 3 1lbs. 6 ozs. and showed considerable Tatty change. The peri-
toneal cavity contained about 1i pints of ciear serous fluid. The left
kidney weighed 7% ozs. The capsule was non-adherent. The cortex
was slightly shrunken and on section was yellowish-white in colour with
many minute red points inierspersed through it, the normal markings be-
ing lost. The pyramids were much congested. The right kidney weigh-
ed 9 ozs. and presented the appearances above described, excepting that-
the congestion of the pyramids was not so marked.' |

On microscopical examination all the structures showed pathologi~
cal chaﬁges and the various degrees of degeneration, which were scen,
were very numerous. There was great proliferation of the cells of
Bovman's capsule. This proliferation took place on the internal sur-
face of the capsule. In the early stages it was found to be situated
only on one side and only in corpuscles showing a later stage in the
degeneration was it found to be situated round the whole circumference
of the capsule. It was always most marked on the side at which it com-
nenced and this appeared to be at the opposite gide of the corpuscle
from that at which the afferent vessel enterced. The outline of the ..
newly formed cells could not, for.the most part, be digtinguished but.
the nuclei had the same characters as these found in the normal capsule.
In those glomeruli showing an early stage in this degeneration, the
cells were superimposed upon omne enother and were not flattened, while
in those that had undergone a further degree of degeneration, the cells
were flattened out as was shown by the more oblong shape of the hdélei.
A later stage consisted in the replacement of these cells by Ffibrous
tissue and this was present in some of the glomeruli to such an extent
that in the most degenerated corpuscles there was seen a very small cen-—
tral portion, consisting of distorted glomerular capillaries, surround-
ed by a zone of dense fibrous tissue. This formation of fibrous tissue

appeared to commence in the cells situated nearest to the glomerulaxr
tuft/



%)
om

tuf't as some glomerulli werc seen in which the inner portion of pro-
liferated cells had been replaced by the fibrous tissue, while the cells
situated more externally were intact. Around most of the lalpighian
corpuscles there was seen leucocytic infiltraﬁion of the tissues. The
IVNLVIYRWIVR
walls of the glomeruldrnwse seen with difficulty and in some glomeruli no
definite structure could be distinguished. Owing to the great distort-
ion and compression of the glomerular tuft by the capsular proliferatian
it was difficult to gay if there wag any marked hyaline degeneration of
the capillaries. There was some increasge iIn the number of nuelel in
the glomeruli and the cells,to which these belonged, appeared to be
mogtly proliferated capillary endothelial cells although there were a
few polymorpho-nucleated cells present.

There was very marked separation of the tubules from one another
and all of them showed an extreme degree of degeneration so much so that
the different varieties could only be distinguished from omne another by
their respective positions in the section. Also it was found that
there had been a marked diminution in the number of tubules, théir rlace
apparently being taken by newly formed connective tissue. The cells
of the convoluted tubules appeared to be smaller than usual and exhibit-
ed marked granular degeneration. Some of the tubules, apparently the
Jjunctional and collecting tubes, were very much dilated and their cells
were flattened, asg if they had been subjected to abnormal pressure. |
All these dilated tubules contained tube-casts and some granular-debris.
These casts, which in some instances were of very large dimensions, were
nearly all of the pale hyaline variety. These were homogeneous in ap-
pearancevand stained faintly with the ordinary dyes. The granular
debris was not very large in amount and no epithelial casts were seen.

A few of the tubules contained blood cells and polymorpho-nucleated

leucocytes/
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leucocytes. Mo hyaline degeneration of any of the tubular cells was
found.

The spaces between th: tubules were occupied by new formed Tibrous
tissue and infiltrating cells. The cells were mostly lymphocytes to-
gether with a few polymorpho-nucleated leucocytes and degenerated epil-
thelial cells. No plasma cells were seen. The cells were most numer-
ous between the tubules and in the deeper parts of the section while
around the glomeruli and especially around those situated in the super-
ficial layers of the cortex the fibrous tissue predominated. In some
places this fibrous tissue was very dense but in other situations it

had more the characters of an open net-work.
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JLASS .

A a . itted on Feb. 7t 9

TIllness began on the day before admission into hospital with sore-
throat, headache, sickness, vomiting, abdominal pain and pain in the
limbs. The rash was seen for the Tirst time on Feb. 7th.

On admission the patient was profoundly 111, the pulse, which num~
bered 140 per minute, being very feeble and irregular, the temperature
registering 104.8, and the respirations being 38 per minute. There .
was a very dark, fully developed, scarlatiniform rash all over the body.
The tongue was dry and swollen and there was considerable congestion
and swelling of the fauces and tonsils. There was much restlessness
and some delirium and both these symptoms increased up to the time of
his death, which took place at 12.30 a.m. on Feb. 8th. Bxamination
of the chest was negative, and no urine was obtained during life.’

Post-mortem examination showed tﬁat the cardiac muscle had under-
gone some albuminoid degeneration and that there were some yellow Tatty
patches on the aortic wall just above the coronary arteries. Both
lungs were intensely congested and their surfaces were studded with min-
ute hemorrhages. There wag no ecchymosis of the paristal pleura but
a few petechiae were seen ¢n the visceral layer. The liver weighed 3%
1bs. and on section showed fatty and albuminold degeneration. The
mesenteric glands were enlarged and the Peyer's pabtches remarkably so,
but there was no ulceration in the intestines The spleen weighed 74
0Z8., was almost diffluent and the Halpighian bodies were not recognis-
able.  There was marked congestion of the brain. The kidneys were
somewhat emall and on section markedly pale in appearance. The cap-

Sules were moderately adherent.

On/
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On microscopical examination of the kidney most of the Bowman's
capsules were seen to be thickened. In those least affected the thick-
ening was regular all round the capsule and had a translucent homogene-
ous appearance. Where it was more advanced it appeared as if composed
of several laminae, between which were seen a very few flattened nuclei.
Most of the afferent vessels were considerably dilated and showed some
hyaline degeneration. Some -of the glomerular capillaries also had under
gone hyaline degeneration, and in a few instances had ruptured. The
tubules of all varieties contained considerable granular masses. The
cells of the convoluted tubules were markedly granular, although they
were not swollen so much asg would have been expected considering their
granular appearance. In some places the cells had undergone a certain
amount of disintegration, and thewmasses of granular protoplasm would
in all probability account for‘the large quantity of granular debris
seen in the tubules. This granular degeneration and disintegration of
cells was also marked in the ascending loop of Henle, and many of the
cells had become scparated from one another and Wwere seern lying free
within the basement membrane. In a few of these tubules there appear-
ed to be an excessive number of cells but no evidence of mitosis was

found.

e s o e ot G e St o at md Sem M e e et 4t
o o . ke Ty G ot S vt M e S



90C.

%" .

A.H,, aged 13, Admitted on Nov., 7th, 1902.

Tllness began on Nov. 6th with vomiting and sore-throat. The
rash was Tirst seen on the day of admission.
| On admission the patient was extremely ill, and had the appearance,
from his colour, his dull and somewhat stupid expression, together with
the almost total absence of rash, of a malignant case of Scarlet Fever.
After a hot bath there appeared an erythema of the trunk just sufficient-
1y bright to be easily observed, and a patch of punctiform rash on the
inner aspect of each thigh.. The tongue was moist, partially peeled,
and showed enlarged papillae. The fauces and soft palate were much
gswollen and congested, and scattered over the most congested parts were
numerous small white patches either of exudate or commencing ulceration.
Thé cervical glands were much enlarged and tender. Nothing abnormal
was found in the heart or lungs, and no urine wag obtained during life.
A few hours after admission vomiting commenced, and this persisted up
to the time of death, which occurred on Nov. 8th.

Post-mortem examination revealed the presence of a small amount of
albuminoid degeneration of the cardiac mﬁscle and of some small yellow
ratches situated just above the openings of the coronary arteries in the
aortic wall. The lungs were very oedematous, but presented no gross
lesion. The liver was congested and fatty, and the spleen, which
weighed 51 ozs., was very dark in colour and almost fluid in consist=
ence, The mesenteric glands were enlarged, and the Peyer's patches -
Wwere both congested and slightly ulcerated. The kidneys on section

were found to be much congested, this being most marked in the pyramids.

; . : ; i i al any very
Microsgcopical examination of the kidneys did not reve y very

Warked changes. "here was some slight thickening of some of the

Bowman's/
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Bowmanfs capsules, but there was no proliferation of the capsular
gpithelium. . The capsular spaces contained very small quantities of
granular debris, and there was no increase in the number of nucleli seen

in the Malpighian capsules. Some of the afferent vessels were glight~

1y dilated, and the majority showed some hyaline degeneration. The
glomerular capillaries showed very slight hyaline dzgeneration, and a

few of them had ruptured. There was some slight separaﬁion of the tub-
ules from one another, and the cells of the convoluted tubules and ascend-
ing loops of Henle exhibited slight granular degeneration. The con-
voluted tubules contained a little debris, and a few casts were seen

in the junctional tubes.
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.Illness began on the day before admission into hospital with sick-
ﬂess, vomiting and sore-throat. The rash was first seen on June 26th.
| On'admission there was very little‘rash to be seen, the arms and
legs presgenting only a slight erythema. The skin of the trunk was
dry and harsh, and the child was distinctly i1l. The temperature was
108.4, the pulse registered 108, and the respirations numbered 20 per
’minuté. The tongue was deeply congested, much swollen, red in colour
and dry, and the papillae were even more prominent than usual. The
fauces, soft palate and uvula were congested and more or less covered
with discharge, and the tonsils were enlarged and studded with numerous
discrete patches of exudation. There was no ulceration in the throat.
Thez submaxillary glands on each side were swollen, and there was a cop-
ious muco-purulent discharge from the nose. The heart and lungs were
Sbund and the urine contained a trace of albumen. On June 27th,it was
noted that the patient was much worse. She had been exceedingly rest~
iess, and at times delirious, and the témperature had risen to 105.4.
On the following day her condition was even less satisfactory, the rest-
lessness and delirium having continued, and the pulse having increased
in rate and become weak and irregular. She died at 6.50 p.m. on June
88th, the temperature having registered 108 just before death.
Pogt-mortem examination showed that there wasg some albuminoid
degeneration of the cardiac muscle, and that there was some slight
thickening at the edges of the curtains of the mitral valve. The aort-
ic valves were reddened, but otherwise normal. The lungs were intense-
ly hyperaemic, but there was no consolidation and the pleuraec were un-
affected. The liver was congested and showed congiderable fatty change

and/
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and the gpleen, which welghed 2% 0%Z., was fairly firm in consigtence and
congested with very distinct Malpighian bodies. The mesenteric glands
were enlarged, and the Peyer's patches and solitary glands were very
prominent, especially those at the ileo-caecal valve, but there was no
ulceration. Both kidneys weighed 1% oz., and the capsules were non-
adherent. On section the organs were found to be much congested, this
being most amrked in the pyramidal portion. There was no diminution
in the size of the cortex.

Microscopical examination showed that there was some slighﬁ Pro=
liferation of the capsular epithelium, the cells being in the new-form-
ed condition and not flattened out. This proliferation wag mostly
unilateral, and in some instances had led to a junction of the bapillary
tuft and Bowman's capsule. In a few places hyaline thickening of the
capsule wag pregenb. The capsular spaces contained a small amount of
granular debris. Some of the afferent arteries and a few bf the glom-
erular capillaries shbwed hyaline degeneration in an early stage, and
all the vessels contained many blood cells. The cells of the convolut-

ed tubules and ascending loops of Henle had undergone some granular
change, this being sometimes associated with poor nuclear staining.
The tubules contained small gquantities of granular debris. In addition
it was found that many of the cells in the ascending loops of Henle had
become -geparated from one another, and occasionally they appeared to be

increased in number.
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E. M., gaged 2%, Admitted on May B0Oth., 1903.

Illness began on the day before admission into hospital with vomit-

‘ing.

The rash was seen for the first time on the evening of the same

day.
On admission the patient was very 111, and the case appeared to be

of a very severe anginous type. The rash was somewhat scanty and bad-
ly developed, and was present on the scalp, face, trunk and limbs. There
Wasvvery marked congestion of the soft palate and both tonsils. The
avula and posterior wall of the pharynx were deeply ulcerated and cov-—
>ered with an abundant muco-purulent secretion. There was slight enlarge
mént of the submaxillary glands on the right side of the neck, and the
tongue was pallid. The child was very restless and was troubled with a
frequent spasmodic cough. The respiratiors were rapid and shaliow, num-—
bering as many as 60 per minute, and examination of the chest, which was
markedly rickety, showed the presence of a congsiderable amount of fine
Ccrepitant inspiratory rale\uitboth bases. The heart was normal. The
urine was free from albumen. On June 1st,it was noted that the patient
8ince admission had become much worse, there being marked restlessriess
“and some delirium, and an acceleration and weakening of the pulse, ac-
companied by a rising temperature. She died at 1 p.m. on June 1st, the
temperature an hour before death registering 108.2.

Examination post mortem revealed considerable congestion at the free
borders of the mitral and aortic valves, both of the s@ructures, however,
being COmpetent, and some albuminoid degeneration of the heart muscle. _
The middle and lower lobes of the right, and the lower lobe of the left,
lungs were much congested, but there was no consolidation. The liver

showed some fatty degeheration and the spleen was hyperaemic, Both

kidneys were much congested, and this was most apparent at the apices of
the pyramids.

liicroscopical examination of the kidney did not reveal any very
M arkeq / ' '
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marked changes. Theré was no protiferation or thickening of the Eow-
man's capsules, and the capsular spaces contained only a small quantity
of debris. There was very slight hyaline degenération of some of the
afferent vessels and of a few of the glomerular capillaries. The ves-
sels throughout the section were filled with blood cells. The cells‘of
the convoluted tubules and ascending loops of Henle showed a degree of
glanuiar degeneration, and there was some slight separation of the tub-

ules from one another, the intervening spaces being occupied by dilated

capillaries,
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CASE XITT.- .
Ce C., aged 7. Admitted on Aug. 3rd, 1902.

Illness began two days before admission into hospital with vomiting,
gore throat, and pain in the right ear. A slight rash was first not-
-iced on the legs on Aug. and.

On admissjon the temperature was'104.6, the pulse numbered 150 and
was irregular in force although regular in rhythm, and the respirations
registered B6. The patient looked extremsly ill. The skin was very
dry, and there was a scantily developed scarlatiniform rash, best marked

- on the calves of the legs. The throat was very dirty, and there was
marked ulceration of the fauces and palate. There was some enlargement
.of the glands at the angle of the Jaw on both sides, and the tongue was
commencing to peel. The heart and lungs were normal. The urine con-
tained a trace of albumen. The patient never rallied after admission,
and died on Aug. 4th, that being the fourth day of the illness.

Post-mortem examination showed that the heart was normal and that
the left lung was oedematous. The spleen weighed 1% oz., was firm in

'Consistence, and the Malpighian bodies were prominent. The liver was
slightly fatty. Peyer's patches and the solitary glands were enlarged
and prominent, but otherwise the intestines were normal. Phe capsules
of the kidneys were non-adherent, and the cut section of this organ did
not present any abnormal microscopic appearance.

Upon microscopical examination of the kidney it was found that most
of the capsules showed sbme thickening, this thickening appearing to be
a Swelling of the basement membrane. In most instances this swelling

- Bave the characteristic hyaline degeneration stain with Van Gieson and
Bosin, There was no protiferatien of the capsular epithelium, but in
Places some of the cells from the commencing convoluted tubules appeared
to have been pushed into the capsular spaces. The capsular spaces also .

Containeg /
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contained a gmall amount of granular debris. A few of the afferent art-
eries were somewhai dilated and showed slight hyaline degeneration, and
the same chgange was occasionally found in the glomerular capillaries.

The cells in the convoluted tubules had undergone some degree of granular
degenération, and in some of them there was disintegration of the peri-
pheral protoplasm, while those in the ascending loops of Henle exhibited
the same degeneration in a more marked degree. A few of the cells in
both these situations showed hyaline degeneration, the eell protoplasm
being broken up into small highly refractive homogeneoﬁs globules.

These hyaline globules were also seen lying free in the tubules, and
occasionally they were found in the capsular spaces. In many of the
ascending loops of Henle the cells had become separated from their base~
ment membranes and from one another, and were seen lying free within the
basement membrane. A few granular and pale hyaline casts were seen in

the smaller junstional tubules.
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R.T., aged 17, Admitted on Dec, 10th, 1904.

Illness began dn Dec. 7th with sickness and sore throat. The rash
appeared on Dec. 8th.

On admission the temperature registered 106.4, the pulsé was very
irregular, weak, and could not be counted. The respirations numbered

36 per minute. The patient was in a moribund condition. He was semi-

conscious and very restless. There was a deeply develoﬁed, veéry livid

gscarlatiniform rash over the body and limbs. The fauces and tonsils -

were congested, bul there was no ulceration. All over the chest inspir-
'amion was accompanied by mucous ralegs, but there was no alteration in the
percussion sound and no tubularity of the breath-sounds. The heart's
action was very irregular and weak, but no murmur could be detected. No
urine was obtained. The patieﬁt never rallied and died on the afternoon
of the day of admission into hospital.

Microscopically the most marked feature found in the kidneys was
tubular degeneration. The cells of the convoluted tubules and ascend-
ing loops of Henle were very granular and swollen; and the tubes conﬁain-
ed much granular debris. In places hyaline degeneration of these cells
was present, and in the ascending loops of Henle the cells had become
separated from one another and from their basement membranes. Tube~-
casts, both of the hyaline and granular variety, were seen in the junc-
tional tubules. The glomerular structure was distinct, and there was
no increasgse in the number of nuclei in the glomeruldm There wag no
profiferamién of the capsular epithelium.  The capsular spaces contained
small quantities of granular material. The afferent vessels and some

of the intertubular capillaries showed slight hyaline change.
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Mrs S., aged 29. Admitted on June Zrd, 1903.

This patient was confined ssven days prior to her admission into .
hospital, and made good progress for the first six days. On June 2nd,
howeVer, she complained of dryness of the throat, and a rash was noticed
for the first time. On the morning of admission she suffered from sick-
ness and vomiting, and by this time the rash had become more pronounced.

On admission the temperature registered 106.6, the pulse was fesble
and soft, numbering 160 per minute, and the respirations averaged 34.

The patient looked very ill. The fame was flushed, the eyes were un-

‘usually bright, the tongue was dry and furred, and she was very restless

and slightly delirious. There was a well developed scarlabiniform rash
on the abdomen, chest and back, and the eruption was also present to a
less extent on the upper parts of the arms and 1égs. The throat was
deeply congested, and there was much secretion but no ulceration. The
heart's sounds were of poor quality, but were otherwise normal. The
lungs were free from gralegs. On June 4th it was noted that the rash had
further developed and extended, énd on the dorsum of the hands it héd be-
come almost papular in character. The delirium and restlessness were
still marked symptoms. On June 5th examination of the chest revealed
numerous rales audible over both lungs, and the patient, growing rapid-
ly weaker, died at 3.30 p.m., that being the fourth day of the illness.
The most marked feature on the microscopical examination of this
kidney was found to be the tubular degeneration. The cells of the con-
voluted tubules and ascending loop of Henle were much swollen and showed

marked granular degeneration. A few of them exhibited hyaline degener-

© ation. The cells of the ascending loop of Henle had become separated

from the basement membranes and from one another, and were greatly in-
creased in number, the whole space inside the basement membrane being
filled with cells. ™n a very few of these cells itwo nuclel were found,

but /
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but there was no evidence of mitosis. . The tubules were not separated
from one anotiier, but they contained granular debris, and iﬁ the junc-
tion tubules a few granular and pale hyaline casﬁs were seen. Some of
the small vessels showed hyaline degeneration, and this change was also
peesent to a slight degree in the glomerular capillaries. The lalpi-

ghian corpuscles were otherwise normal.
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M. M., aged 2. Admitted on Peb. 26th, 1903.

This case was bomplioated with Varicella, the eruption of which ap-

peared on the day before admission -into hospital. She became ill on
- Feb. 22nd with sore throat, sickness and vomiting, and a slight cough.
The scarlet rash was first noticed on Peb. 25th.

The child was acutely ill on admission. THere was a badly devel-
oped scarlatiniform rash, which only slightly improved after several mus-
tard bamhs.. The temperature registered 103.6, the pulse was weak and.
irregular and nymbered 160, and the respirations averaged 40 per minute.
The throat was but little affected, and there was no glandular enlarge-
ment. There was a varicellar eruption in various stages, most marked
'on the face and neck. Ixamination of the ¢chest was negative and no
ﬁrine was obtained. The patient died on the evening of the day of ad-
mission,.the temperature and respirations Jjust prior to death having.
reached 107.6 and 72 respectively.

Pogt-mortem examination revealed some albuminoid degeneration of the
cardiac muscle, and both lungs were found to be hyperaemic and oedemat—
ous in their lower lobes. -The mesenteric glands and the Peyer's patches
of the intestine were swollen and congested. The spleen was much en-
Iarged, firm in consistence, and showed prominent Malpighian bodies.

The kidneys were large, with veryvpale cortices and markedly congested
pyramids. .

| Microscopieal examination showed that there was no proliferation of
the cells in Eowman's capsule and that the capsular spaces did not con-
tain any quantity of granular matter. oxcepting in a few glomeruli,
situated in the extreme cortex, there was no increase in the number of
nuclei normally found, and in these few so situated the condition was

& physiological and not a pathological condition, inasmuch as the ex-

-

cessive number of nuclei belonged to the epithelial covering of the
Capillary /
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. capillary tuft, and were the reﬁains of an embryonic stage of develop- .
ment. There was occasional dilation of the afferent vessels,.and sone
of these vessels showed slight hyaline degeneration. There was some
granular degeneration of the cells in the convoluted tubules, and in many
of the ascending loops of Henle the epithelial cells had beenme geparated

from the basement membrane and from one another, and were seen lying free

within the basement membrane.
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CAST XVIT. -
C.W., aged 3%. Admitted on Sept. 21gt, 1902.

Illness began on Sept. 18th with sickness, vomiting and sore-throat.
On the following day there was swelling of the glands in neck, and com-
plaint of pain in all the joints. There was no history of any rash.

On admission the child was very ill. The temperature registered
104, the pulse numbered 140, was very weak, and slightly irregular. The
regpirations averaged 40 per minute. There was a badly developed scarls t-
~iniform rash on the trunk and‘limbs, having a somewhat purplish colour.
The tongue was peesled. The whole throat was very much congested, the
tonsils being greatly enlarged and almost meeting in the middle line.
The glandé in the neck were swollen. The heart and lungs were normal
and the urine contained a trace of albumen. For a short time after ad-
mission the condition of the patient improved, but on Sept. 29th he be-
came extremely restless, with rolling of the head and eyes and twitChing
of the mouth. At the same time he commenced to vomit, and later in the

- day became unconscious. Examination of the urine showed nothing beyond

a slight trace of albumen. He died on Sept. 30th, that being the 15th
day of illness.

Post mortem examination revealed some albuminoid degeneration of the
cardiac muscle, but the heart was otherwise normal. There were a few
- 0ld adhesions over the surface of the right apex, and a small patch of
consolidation in the lower lobe of the left lung. The liver was fatty
and the spleen enlarged with very prominent Malpighian bodies. The
veins on the surface of the brain were engorged, and covering the convole
utions,adjoining the longitudinal fissure throughout its entire length,
there was an opaque gelatinous-looking exudate. There was a large quan-
tity of this exudation at the base of the brain, and this extended up in-
to the Sylvian fissure and glued the opposing surfaces of the fissure to-
gether. There was no distension of the ventricles, and no NECroscopi-

cal /
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cal pathological changes in the brain substance. The kidneyg were much
congested, this being most marked at the apioés of the pyramids.

Microscopically the changes found in this kidney were well mafked.
There was no proliferation of the cells in Bowman's capsules, but some of
them showed a degree of hyaline degeneration of their basement mambranes.
The capsular spaces contained a little granular debris and a few granu-
lar epithelial cells, which, from their appearance, were in all probab-
1l1ity derived from the convoluted tubules. The capillary structure was
very distinct, and many of the capillaries were dilated and filled with
blood cells. Rupture of tihe capillary walls was occasionally seen.
There was no proliferation of the capillary endothelium.  #ost of the
afferent arteries were dilated and contained blood cells in large numbers
and a few exhibited slight hyaline degeneration. The cells of the con-
voluted tubules showed granular degeneramion, and in many instances this
was very marked, the protoplasm being especially granular at the peri-
phery and the nuclear staining being deficient. In some of the tubules
the cells were much broken up and the lumen of the tube was filled with
granular detritus. The cells of the ascending loop of Henle exhibited
the same granular change, and occasionally all nuclear staining was lost
and there appeared to he complete necrosis of the cells. Many of. these
cells had become geparated from the basement membrane and from one anotheX
'and in some tubules they were increased in number. The Junctional tub-

ules contained much granular material, but were otherwise normal.
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CAST XVIIT. -
J.W., admitted on Aug. 26th, 1901.

Illness began on Aug. 23rd with sickness and vomiting. The rash
wasg first seen on the same day.

On admission the temperatures was 102.6, the pulse was soft and num-
“bered i24, and the respirations averaged 42. There was a profuse typi-
cal scarlatiniform rash over the trunk and limbs, and there was a number
of small pustules of various sizes distributed over the surface of the
body. The throat wés much congested and there was considerable swelling
of the glands on both gides of the neck. At the cardiac apex there was
‘a distinct systolic murmur, which was also heard, though less intensely,
over the bage of the heart. Ihe area of precordial dulness was mot in-
creased, and there was no duplication of the second sound. The lungs
were normal. The urine contained a trace of albumen. Shortly after
admission ulceration of the avula, palate and fauces commenced and stead-
ily grew worse in spite of all treatment. The albuminuria inecreased,

but there was no blood(4.> ) passed.

Patient died on Sept. 11th, that being the 19th day of illness.
 Microscopioa11y no proliferation of the capsular epithelium was
found. The capsular épaces contained, some granular debris. The glomeru-

lar capillary structure was not very distinct and the capillaries con-
tained many blood cells, while their walls showed some hyaline degenera-
iion. The afferent vessels were not dilated, but had undergoné slight-
hyaline change. The tubules were not separated from one another. The
cells of the convoluted tubules and ascending loops of Henle were dis-
tinctly granular and swollen, and in some places there was want of nu-

} clear staining. Ocaasionally hyaline degeneration of these cells was
visible, and the same masses of hyaline protoplasm as previously described
under Case XTII. were seen in the tubules and capsular spaces. Hany of
the cells in the ascending loop of Henle had become sgeparated from onse

another and from their bazsement membranes, and in a f=sw tubules these

cells were increased in number.
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CASH XIX.-
E.Li., aged 4,  Admitted on July 7th, 1904.

Illness began on July 2nd with sickness and soré=throat. The rash
appeared on the fourth day of tllness. There had been a complaint of
gsore eyes for a fortnight.

On admission the temperature was 100.4, the pulse numbered 140,
and the respirations averaged 38 per minute. There was a deep scar-
1etiniform rash on the body and limbs, which was commencing to fade,
and on the legs the skin was rougﬁ. The throat was congested and there
were some patches of ulceration. There was a purulent discharge from
the left eye, but the cornea was unaffected. There ﬁas glight glandular
enlargement on both sides of the neck. The heart and iungs were normal.
The urine contained a trace of albumen. From the time of her admission
ﬁhe condition of this patient grew steadily worse. The temperature at
first ran a continuous highly febrile course, and during the latter parﬁxx
of the illness showed considerable morning remissions with higher regis-
ters each evening. The pulse increased in rate and became weak and ir-
regular. The ulczration of the throat extended and became deeper, and
the glandular enlargement beoéme more pfonounced. The quantity of urine
passed remainéd about the same, but on July 18th there was a marked in-
creage in the amount of albumen, and this was present during the rest of

" her illness. She died on July 23rd, that being the R21st day of illness.

Post mortem examination showed much album#noid degeneration of the

heart muscle. The valves were normal. Both lower lobes of the lungs
were markedly congested and showed many small areas of consolidation.
There was no fluid in the pleural cavities. The bronchial glands were
much enlarged and congested. The liver was fatty and the spleen was in-
tensely congested. The whole of the soft palate above and below was
much ulcerated, and on the left side there was a perforation about the

Size of a threepenny piece. There was likewise ulceration of the phar-
nx /
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ynx and a few small ulcers were seen on the epiglottis. The kidneys
were both enlarged and the cortices were somewhat thickened.
There was no marked congestion and the pale ou£ surface suggested some
fatty change. The adrenals were not enlarged, the medullae were darker
in colour than normal. The intestines were normal. ‘
On microscopical examination the Bowman's capsules were found to
be distended and the capsular spaces contained a considerable quantity
of granular debris. There was no proliferation of the capsular epi-
thelium but occasionally some slight hyaline thickening of the basement
membrane was Seen. The afferent ateries and glomerular capillaries
showed»slight hyaline degeneration and there was a very slight increase
" in the number of nuclei in the glomeruli. The capillary structure was
indistinct. There was some separation of the tubules and in places,
where this was very marked, the cells of the tubules appeared to be Flat-
tened. The most marked separation was associated with the greatest
distension of the capsules. The cells in the convoluted tubules and
ascending loops of Henle were granular but not swollen. In a few in-
stances these cells had  undergone hyaline degeneration, the protoplasm
having become divided up into small,highly refractive,homogensous
globules and some of these hyaline masses, having escaped from the cells,
were found lying free in the tubules, capsular spaces,and occasionally
in the interstitial tissue. All the tubules contained much granular
debris and in the junctional and more rarely in the collecting tubes a

few hyaline and granular.casts were found.
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CLASS 111.
S.W., aged 4. Admitted on June 1lth, 1904,

Tllness began on June 9th with sickness, vomiting and sore-throat.
The rash was first seen on June 10th.

Oh admission the temperatufe was 105.2, the pulse averaged 136
and the respirations numbered 46 per minute. The child was acutely ill.
There was a well marked scarlatiniform rash on the body and limbs and
the face was flushed. The tongue was moist and furred and commencing
to peel at the edges. Both tonsils were enlarged and congested but
there was no ulceration in the throat. The.heart and lungs were nor-
‘mal and the urine was free from albumen. After three days' residence
in hospital ulceration commenced on the pillars of the Fauces and this,
conbined” with the large size of the tonsils,rendered the breathing
very difficult. The temperature ran a uniformly high coursé and the
pulse rate was maintained with dimimution in its tension and regularity.
The patient died at 6.30 a.m. on June 16th that being the eighth day of
the illness.

Microscopically this specimen was of special interest as it showed
the Tirst stages of interstitial intiltration. Between the tubules in
the pyramidal portion and also in the interior of the vessels in this
region and in the boundary zone plasma cells were found. Thewe cells
were generally situated by themselves or at most in clumps of two or
three and were so scarce as to be easilyvmissed. They did not show
any evidence of mitotic division and in this case were not associated
with any marked degeneration. Their minute structure and probable
origin have already been discussed. The capsular spaces contained

granular debris and in somc instances this was seen to be derived

from/
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from the disintergrated cells sifuated at the commencement of the con-
moluted tubules. The afferent arteries appeared to be normal but the
glomerular capillaries were dilated, contained many blood cells and fre-
quently showed some hyaline change. There was a slicht increase in
the number of nuclei in the glomeruli and these appeared to be derived
from proliferation of the capillary endothelium,. The tubules were not
separated from one another. The cells of the convoluted tubules and
ascénding loops of Henle were granular and swollen, and there was fre-
quent disintegration of the peripheral protoplasm. The convoluted °
tubules contained some granular debris and the cells of the ascending
loop of Henle had become separated from one another and from the basce-~
"ment membrane. A few granular and pale hyaline casts were found in

the junctional tubules.
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E XX1:~
T.B., aged 10%. Admitted on April 23rd, 1904.

Illness began on April 21st with sore-throat and sickness. The
rash appeared on the day of admission into Hospital.

On admissiom the temperature was 103.6, the pulse averaged 136 and
the respirations numbered 36 pexr minute. The child was sharply 111,
very restless and somewhat delirious. The rash was markedly developed
and fairly uniform in its intensity over the trunk and limbs,and dis-
appeared on pressure leaving a very pronounced yellow staining. The -
face was deeply flushed with very marked circumoral pallor. The tongue
was dry, covered with dry mucous and showed enlarged papillae. The
faucial structures were much swollen and covered with abundant discharge®,
and on the right tonsil there was a small patch of ulceration. The
subma&illary glands on both sides were enlarged and tender, The heart
and lungs were normal. The urine contained a trace of albumén. On
the day after admission the child's condition became worse, the tempera-
ture rising, the pulse becoming more rapid and weaker and the restless-
ness increasing. She died on April 26th, that being the sixth day of
her illmness.

Post-mortem examination showed that there was consgiderable en-
gorgement at the bases of both lungs. The heart muscle showed some
albuminoid degeneration and there was some thickening ‘along the edges
of both mitral valves. The liver was Tatty and the spleen was large
with prominent Malpighian bodies. There was extensive ulceration of
both tonsils and commencing ulceration on the surface of the soft pal-
ate while the whole of the throat was markedly congested and covered
with a thick purulent exudation. The Peyer's patches were much swollen

and the solitary glands were unduly prominent,and, about one foot from

the/
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the ileo-caecal valve in the small intestine,there was one Peyer's"
patch more congested than the rest, which showed commenbing ulceration.
The mesenteric glands were much enlarged and deeply congested. The
kidreys were in a state of passive hyperaemia and there was some fatty
degerieration of the cortex.

Microscopical examination of the kidneys showed that»some of the
capsules were slightly thickened but there did not seem to be any yro-
1iferation of the capsular cells. There was very slight, if any, in-
ereade in the number of nuclei in the glomeruli: and the capsular spaces
contained very Little granular debris. The glomerular capillaries
were dilated aﬁd their structure was distinct. Many of these capillar-
"ies contained red cells and some of them were completely blocked up by
masses, which were homogeneous in appearande and which gave the char-
acteristic hyaline stains. A number of the afferent arteries were
dilated and frequently contained numerous red cells and thefe was Tair-
1y Weil marked hyaline swelling of their walls. The glomerular capillar-
ies and other small vessels also showed some hyaline degeneration. For
the most part the tubules were not separated from one another but through-
out the section there were small areas in which there was marked separa-
tion as well as considerable degeneration and disintergration of theo
tubulaf cells, the intervening spaces being occupied by small infil-
trating cells. ITn these small areasypf degeneration many of the nuclei
of the cells belonging to the convoluted tubules had become broken up
and were distributed tlirough the section'in ths form of small irregular
deeply staininé granules. The majority of the cells had the characters
of plasma cells, already described, but there were also many pdlymorpho~

nucleated leucocytes and some degeneratédrepithelial cells. These

infiltrations/
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infiltrations were only present in the éortex and there,in the inter-
medullary tissue,especially around the Malpighian corpuscles. There
was some granular degeneration of the cells in the oonvoiuted tubules,
apart from thié degeneration just described,and ﬁhis was seen in a more
marked degree in the cells of the ascending loop of Henle, The Jjunct-
ional and collecting tubés appearéd to0 be normal.
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CASFE, XX11:—~
I. A., aged 4, Admitted on May 15th, 1904.

Illness began on May 13th with sickness and vomiting. The rash
was Tirst seen on May 15th.

On admission ﬁhe paﬁient looked ill, the témperature'was 103.86,
the pulse numbered 140, was weak and irregular, and the respirations
averaged %2 per minute. There was a fairly brilliant scarlatiform rash
»all over the body and limbs. The tongue was odvered with a waite fur,
through which projected hypertfophyed papillae. The throat was much
congested but there was no ulceration. All over the chest inspiration
was accompanied by mucous rales, which had an articulate and liquid
quality over the right base. There was no tubularity and no alteration
in the percussion sound. The heart was normal. The urine was free
from albumen. A Tew days after admission ulceration of the uvula, soft
palate and tonsils commenced and rapidly extended., This was accom-—.
panied by a muco-purulent nasal discharge and great glandular enlarge-
ment. The child became very prostrate and died on May 21st,that being
the ninth day of illness.

Pogt-~mortem examination exhibited deep and extensive ulceration

 of the palate, tonsils and uvula,and much enlargement of the glands in
the neck. There was extensive pneumonic consolidation,involving the
lower lobe of the right lung,and the cut sections of the bronchioles
exuded creamy pPus. The left lung showed éome hypostatic congestion

in its lower 1lobe. The heart was apparently normal., The liver show-
ed slight fatty change and the spleen was large with prominent Malpigh-
ian bodies. Peyer's patches and the solitary glands were prominent
and both kidneys showed muclh passive congestion,

Microscopically/
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Microscopically there was seen slight ﬁhickening of some of Bow-
man's capsules and, in a very few instances, there was some prolifer-
ation of the capsular epithelium, but these changes were not at all
marked. The capsular spaces were free from granular debris. There was
no increase in the number of cells in the glomeruli. The capillary
structure was quite distinct and the afferent vessels, which in places
appeafed to be somewhat dilated, together with the capillaries contain~
ed numerous red blood cells. There was é slight degree of hyaline de-
generation found in some-of the arterioles and capillaries. Excepting
in and around the areas of infiltration there was no separation of the
tubules. The cells of the convoluted tubules and ascending loop of
Henle were granular and swollen and some cells, in the latter situaf
tion, had become separated from their basement membrane. A few granular
and hyaline casts were present in the smaller Jjunctional tubules. The -
areas of infiltration were small and scanty. They were situated in
the cortex, between the medullary rays in close proximity to the Mal-

- pighian corpuscles, and also in the boundary zone around the larger
veséels. The central portions of these areas were occupied by plasma
cells, leucocytes, degenerated epithelial cells and cellular detritus
in the form of non-nucleated massesg of granular protoplasm, together
with many fragmented nuclei. Towards the periphery the remains of
disintegrated tubules were seen, and still further from the centre,
tubuleg, only slightly degenerated, were found. The plasma cells formed

the majority of the infiltrating cells and neither mitosis nor phagocy-

tosis was ween.
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CASTE XX e

Illness began on March 29th with sore~throat, sickness and vomiting
The rash appeared on the same evening. |

On admission the temperature Was 103, the pulse registered 152, and
the respirations numbered 46. There was a brilliart and intense puncti-
form rash of an almost orange tint on the trunk and limbs, and on the
face there was a less abundant scarlatiform rash. The tongue Waé
bheavily coated and the papillae were not unduly evident. The fatces
and sof't palate were injected and both tonsils were moderately enlarged.
There was no ulceration or exudation in the throat. The glands at the
angle of the jaws on both sides were slightly enlarged. The heart and
lungs were normal. The urine contained a trace of albumen. On the
day after admission the rash became petéchial and on the follbwing day
there was a copious muco-purulent nasal discharge together with further
enlargement of the glénds in the neck. On April 7th it was noted that
the patient was much worse, and that physical signs of a broncho-pneu-
monia had become evident. She died on the evening of April 7th, that be-
ing the tenth day of illness.

On microscopical examination there was found to be no proliferation
of the capsular epithelium and the capsular spaces contained Wery little
debris. There was a slight. increase in the number of nuclei in the
glomeruli, the cells apparently being proliferated endothelial cells.
The afferent vessels and capillaries of the glomeruli showed some hya-
line change, and, for the most part, the cépillary structure was distinct.
There was some separation of the convoluted_ﬁubules from one another by
dilated intertubular capillaries, this being most evident in the neigh-
bourhood of the areas of infiltratiomn. Patches of cellular infiltration

were/



116.
were seen in the cortex and were generally situated in close promimity
to the Malpighian cﬁrpuscles. Fxamination of thege patches showed that
many of the cells belonged to degenerated tubules, and these structures
were seen in all stages of degeneration. The infiltrating cells, how-
ever, were mostly plasma cells together with a few leucécytes, both of
the lymphoid and polymorpho-nucleated variety. The plasma cells were
sometimes seen to be situated inside the small blood vessels but were
never found in the interior of the tubules. No mitosis or phagocy-
togis was evident. Most of the cells of the convoluted tubules and
>asoending loops of Henle were granular and a few showed hyaline de-
generation. Many of the conveluted tubules contained numerous des-
quamated epithelial cells and occasgionally polymorpho-nucleated leu-
cocytes were present in their interiors. In addition there were seen
throughout the section a few small rounded homogenous bodies, staining
in the same way as the hyaline protoplasm of the cells, and in all
probability derivatives of these. These bodies were seen in the capsul—
-ar spaces, in the interior of the tubules, in the cells of the tubes,

and also lying free in the areas of infiltration.
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The report of this case unfortunately could-not be found.

Microscopical examiﬁation showed that there was no proliferation
of the cells in Eowman's qapsules ancé no increase in the number of
nuclei in the glomeruli. The capsular spaces contained small quanti-
ties of granﬁlarvdebris and also a few complete epithelial cells, which
were derived ffom the cmmmencement of the convoluted tubules. The
glomerular capillaries were dilated and filled with blood cells, =2nd the
capillary structure was quite distinct. Some of the afferent vessels
were dilated and a few showed slight hyaline change, There was no
geparation of the tubules. The cells of the convoluted tubules and ag-
cending loops of Henle were granular and the former tubules contained
gome granular material,while e tube Casts, both granular and hyaline
in character’were found in the Jjunctional tubes. There Weré small
batches of infiltration,situated in the cortex around the Malpighian
corpuscles and also in the medullary rays of the pyramidal portion.
Qhe majority of the infiltrating cells were plasma cells and these were
Lfound in and between the smaller vessels. The same cegeneration of
the tubular structures was found in and around these areas of infiltra-—
tion,aa& has already been described,and the nuclear frégmentatioﬁ was

very evident. o mitosis or phagocytosis was seen.
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CASE XXV -

Mrg, D. aged 83.  Admitted on Jan, 21lst, 1903.

- This patient was delivered of a male child on Jan. 19th, the labour
being apparently nofmal. " On the evening of Jan. 20th she began to ex-
perience headache and sore-throat and on the morning of Jan. 21st it
was noticed that the lochia had a fetid odour. The rash appeared on
the day of admission into hospital.

On admission the temperature registered 104,‘the pulse numbered
1%2 and the respirations averaged 28 perNminute. There was a profuse
and vivid scarlatiform rash over the trunk and limbs. The tongue was '
furred and commenciné to desguamate, the papillae being congsiderably
ehlarged. The soft palate and fauces were congestea an¢ the tonsils
were slightiy swollen. There was no secretion or uiceration of these
parts. Examination of the chest was negative. The urine contained
-a haze of albumen. Patient was the subject of puerperal fever. During
her residence in hbspital the temperature ran a very erratic course and
at tims was as high as 108, this in all probability being due to the
geptic absorption from the uterus. The symptoms associated with the
puerperal coﬁdition érew steadily worse and she died on Feb. 1lst, that
- being the tenth day after the onset of the Scarlet Fever.
Microscopically the kidney presented great tubular degeneration
together ﬁith large areas of infiltration throughout the cortex. The
majority of the infiltrating cells were plasma cells, and there were
alsé many  leucocytes and degenerating epithelial cells. The same ar-
rangement of disintegrating tubules, as has been previously described,
Was seen. In the portion of the cortex,not affected by these infil-
tations,the tubules were somewhat separated from one another. The cells

E
of the convoluted tubules and ascending loops of Kenle were swollen and

granular/
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granular and in a few places exhibited hyaline degeneration, while the
tubules themselves contained much granular debris. The cells of the
ascending loops of Henle had become separated from one another and from
their basement membranes and in some of the tubules they were increased
in number, but no evidence of mitosis was seen. There was no prolif-
eration of the capsular epithelium and no increase in the number of
nuclei in the glomeruli, but the capsular spaces contained considerable
quantities of granular material.' The smalleruVésSélsvaﬂd-glomerular
capillaries showed some hyaline change and most of them were filled with

blood cells.
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cASE XXV1:i~
BE.McC ed _ Admitted on Ma d, 1903.

Tllness commenced on August 20th,with sickness and sore-throat.
The rash was noticed on Aug. 21lst.

On admission the’temperﬁiure was 102, the pulse numbered 132 and
the respirations averaged.34 per minute. There was a very intense and
apundant scarlatiniform rash, uhiformly distributed over the trunk and
limbs. It was almost of an orange colour and the yellow staining of
the skin on pressure was very marked. The tongue was swollen, fairly
moist and was peeling. The fauces and soft palate were congested and
the tonsils were moderately enlarged. There was no exudation or ulcer-
ation in the throat. The glands at the angle of the jaw were tender
and enlarged. The heart and lungs were normal. The urine was free
from albumen. On Sept. 2nd,it was noted that the temperature had re-
mained high and that the pulse had continued rapid but was fairly good in
aguality. There was a copious sero-purulent discharge from the ﬁose,
which had caused some excoriation of the glae nasi. The glands ﬁere
much enlarged,both the submaxillary and those at the angle éf the Jjaw,
and there was ulceration of both tongils with an abundant brownish se-
. cretion. From this time onwards the patient's condition grew steadi-
ly worse, the temperature still remaining highly febrile and the pulse
rate increasing. The amount of urine passed fell during the last
eight days of the illness, from 4 to~8 0zS. being the average daily
out-put, but albumen was never detected. She died on Sept. 1llth, that
being the 84th day of illness.

Posb-mortem examination showed the presence of about 200z ofturbid

blood/
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blood stained fluid in the right pleural cavity. This fluid appeared
o have made its Way into the pleural cavity from the posterior med-
iastinum,and»there was no evidence of any pleurisy. In the axreolar
tissue around the oesophagus thefe‘was some haemorrhage, and this space
communicated by a_small opening with the right pleural cavity. Eoth
lungs were oedematous and on the sub—pleﬁral surfaces of each there
were numerous punctiform haemorrhages, - The bronchial glands were mucii
congested. The cardiac muscle showed some albuminoid degeneration,
bu£ the heart was otherwise normal. The liver was very fatty,and the
spleen was a little enlarged and firm in consistence with not very pror-
inent Malpighian bodies. The Peyer's patches in the last foot of the
ileum were swollen, this beiné most marked in the immediate neighbour-
hood of the caecum. There was very extensivas pheryneal ulceration
and.almost total loss of the tonsils from the same cause. The epi-
glottis ané the crypts showed considerable ulceration but there was
absolutely no involvement of the laryngeal structures. The kidneys
were of nofmal size with non-adherent capsules. The cortices Wére
pale and showed fatty degeneration and there was slight congestion of
the pyramids.

Microscopical examination of the kidney showed that there was no
proliferation of the capsular epithelium. The capsular spacls contain-
ed a small quantity of granular debris. There was no increase in the
glomerulde nuclel and the capillaries of the glomerull were quite dis-
tinct. Some of the afferent vessels gshowed slight hyaline degeneration.
There was some granular degeneration of the cells in the convoluted
tubules and ascending loops of Eenlebut the nuclear staining was goéd.
The junctional and collecting tubes contained a few casts of the gran-

ular and hyaline variety but were otherwise normal. In the cortex

there/
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there were some localized areas of cellular infiltration and apart from
these there was no tubular separation. These areas were fairly ﬁumer—
ous and contained many disintegrating tubules as previously described.
Plasma cells formed the majority of the infiltrating cells, and de-~
genierated epithelial cells were seen playing the'part of phagocytes.

The cells that were being digested were génerally red bhlood corpuscles
and more rarely polymorpho-nucleated leucocytes, both of which were foud

in the interiors of the degenerated epithelial cells surrounded by a

clear zone. Mo mitosis was evident.
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CASE ¥XV1l:~-
J.D., aged 1 year and 8 months, Admitted on April Bth, 1908.

Illness began on April 3rd,with sore-~throat, sickness-arnd vomiting.
The rash appeared on the day of admission.

On admission the’temperature was 10l1.4, the pulse numbered 144 and
the respirations averaged 28. There was a well marked scarlatiniform
rash covering the whole trunk,being very abundant over the legs but
gparse on the arms. The fauces pharynx and soft palate were deeply
congested. Both tonsils were much enlarged and there was a consider-
able zmount of exudation over all these parts. There was no.uloera—
tiqn. The glands on both sides of the neck were slightly enlarged
and tender. The heart and lungs were normal. The urine was free from
albumen. On April 11lth it was noted that since admission the tempera-
ture had remained febrile; that ulceration of the fauces and soft palate
had comﬁenced, and that the glands of the neck ha@ become further
swollen and painful. The urine had diminished in quantity, only from
four;to six ozs. being passed in the twenty-four hours, and it contained
a trace of albumen. The patient gfew steadily worse and died on April
20th.

Microscopical examination of the kidneys showed that the chief
lesions consisted of an infiltration of the interstitial tissue with
small cellseand of tubular degeneration, the former condition being
very marked, the infiltrating cells being distributed widely throughout
the cortex. The infiltrating Cellg'weremostly plasma cells and leuooqytg
with which were found many degenerated epithelial cells from the dis-
integrating tubules. o mitosis or phagocytosis was seen. The same

'égrangement of tubular degeneration, as previously described, was pres-

; £ %1izht hvaline
ent. The 1talpighian corpuscles were normal except for a slizht hyaline

cegeneration/
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degeneration of the glomerular c¢apillaries and of the afferent arterioleﬁ‘
The tubules were not separated from one another except in‘the areas o.f
infiltration. The cells of the convoluted tubules and asdendingiloops

- of Henle were granular and swollen but generally the nuclear staining

was good. A few tube casts, mostly hyaline, were present in the

smaller junctional tubes.
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CASE ¥XV111:-

J. McK., aged 5, Acmitted on May 13th, 1904.

Tllness began on May llth,with sore-~throat, sickness and vomiting.
The ragh was seen on May 1l2th.

On admission the temperature was 103, the pulse numbered 146 and
the respirations registered 40 perrminute. All over the body and limbs

there was a fully developed scarlatiniform rash, which had a bluish
tint. The face was pallid. The tongue was peeled and dry and the mouth
was in a dirty condition. There was much congestion of the throa.tlbut
no ulceration, and the glands of the neck were slightly enlarged. The
.heart and lungs were normal. The urine was free from albumen. On
May 21st,it was noted that sinceadmission the condition of this patient
had not improved, the temperature having remained highly febrile, the
pulse having maintained its rate and ulceration of the fauces and soft
palate having commenced. There was no diminution in the quantity of
urine passéd and it was still free from albumen. There was a septic
rash most marked on the knees and elbows. From this time onwards his
condition grew worse and he died on May 30th, that being the 20th day
of illness.

Pogt=mortem examination revealed the presence of a little serous
fluid in both pleural cavities. The upper lobes of both lungs were
normal, but in the bases of both lower lobes there was some hypostatic
congestion. The heart muscle was the seat of much albumenoid degenera-

tion. The left ventricle was in systole and the fnitral’ valve showed

commencing acute endocarditis. The tricuspid, aortic and pulmonary
valves were normal. The liver showed some fatty change and the pan-—

creas was enlarged but otherwise normal. The spleen was traversed by
a band of firm fibrous tissue and the Malpighian bodies were very dis-
tinct. The Peyer's patches and solitary glands were all enlarged and

prominent/
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prominent but there wasgs no ulceration. The’kidneys were both very much
enlarged with non—adherent capsules. The normal éortical markings '
were nearly lost and the cut éurface of the organ exuded a large gquan-
tity of blood. The tissue around the kidney was extremely congested,
being nearly black in colour.

Microscopically ﬁhere was no proliferation of the capsular epi-
thelium found and the capsular spaces contained only very little granu-
lar debris. The capillaries of the glomerules were distinct and in
their interior were seen‘a few hyaline masses. There wag a slight in-
creage in the number of cells in the glomeruli, these being mostly de=-
rived by rpoliferation of the capillary endothelium, The tubules
were separated from onebanother, the capillariés between them being dis-
tended With blood cells. All the cells of the convoluted tubules and
ascending loops of Henle showed granular degeneration and were swollen,
and in pléces the protoplasm was vacuolated.  COccasionally some hyaline
degeneration of these cells was evident. There were very large areas
of cellular infiltration, in which there was great tubular degeneration.
The infiltrating cells were mostly plasma cells together with lympho-
eytes, degenerated epithelial cells and & few polymorpho-leucocytes.

No mitosgis was seen butb somé of thé epithelial éells were found to be
acting as phagocytes, polymorpho-nucleated leucocytes and red blood
-corpiscles being seen in their interiors, surrounded by a clear zone,
and evidently in process of being digested. In the degenerating
tubules there was seen marked fragmentation of the epithelial nuclei,
the deeply staining granules being scattered throughout the sgection, and
in some places there had been complete distruction of the nuclei, thus

leaving masses of very granular un—nuc%eaied protoplasm.
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L.We, 8ged 4. Admitted on Mov. 14th, 1900.

There was no history regarding the onset of the illness.

On admission the temperature registered 105.2, the pulse numbered
16C and the reépirations averaged 40 per minute. The patient wag much
collépsed,cyanosed and appeared to be very ill. There was no rash but
all over the trunk the skin was dry and on the extremities there was
commencing desquamation. The tongue was moist and coated with a thick
white fur. The fauces and palate were mﬁch congested and both tonsils
were sWollen anc covered with irregular areas of dirty white eagily
separable exudation. ere was Slight glandular enlargement. The heart
and lungs were normal. The urine was free from albumen. Subsequent
to admission the condition of the patient grew worse, ulceration of the
fauces, uvula and buccal mucous membrane commenced and increased in
spite of treatment, the pulse increased in rate and became irregular,and
the patient was very delirious. The quantity of urine passed became
leés and there was a véry small amount of albumen. Patient died at
4.30 a.m. on Nov. 18th.

Miéroscopically the chief lesion seen was interstitial infiltra-
tion. It occurred in the cortex in large patches, in the central por-
tions of which all tubulaer structurekwas lost while in the periphery de-
generation of the tubules in all stages was seen. The infiltrating
cells were mostly of the plasma type together with a few polymorpho-
nucleated and lymphoid leucocytes. There was no protiferation of the
capsular epithelium and no increase in the number of nuclel in the zlom-
eruli. The glomerular capillaries were distinct and the capsular

spaces contained a small quantity of granular material. The cells of

the convoluted tubules and ascending loops of Eenle were granular and

swollen, anc the junctional tubules contained a few granular and hyaline
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casts.



